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LIGHT UNFLAVORED MESONS
(S= C= B=0)

For I =1 (m, b, p, a): ud, (ui—dd)/V?2, dT; NODE=MXXX005
for =0 (n v, h H,w & f, f) c(ut + dd) + c(s3)

NODE=M014
G(JPCy _ oo+ +
f,(500) 16UPC) = ot 0+ )
also known as o; was f,(600)
See the related review(s):
Scalar Mesons below 2 GeV
fo(500) T-MATRIX POLE /s NODE=M014PP
Note that I &~ 2 Im( /spole)' NODE—MO014PP
VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=MO014PP
(400-550)—i(200-350) OUR ESTIMATE —y UNCHECKED «
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
(512 + 15)—i(188 + 12) L ABLIKIM 17 BES3 J/¢ — ~3n |
(440 + 10)—i(238 + 10) 2 ALBALADEJO 12 RVUE Compilation
(445 + 25)—1(278+28) 3,4 GARCIA-MAR..11 RVUE Compilation
(457 T 14)—i(279 T 1) 3,5 GARCIA-MAR..11 RVUE Compilation OCCUR=2
(442+5)—z(274+6) 6 MOUSSALLAM11  RVUE Compilation
(452 + 13)—i(259 + 16) 7 MENNESSIER 10 RVUE Compilation
(448 + 43)—i(266 + 43) 8 MENNESSIER 10 RVUE Compilation OCCUR=2
(455 £6131)i(278£6133) 9 CAPRINI 08 RVUE Compilation
(463 + 6+31)—z(259 +6733)  10cAPRINI 08 RVUE Compilation OCCUR=2
(552+1gg)—z(232+81) 11 ABLIKIM 07A BES2 (2S) — ntx~ J/¥
(466 + 18)—i(223 + 28) 12BONVICINI 07 CLEO Dt — a—gtgt
(472 + 30)—i(271 + 30) B BUGG 07A RVUE Compilation
(484 + 17)—i(255 + 10) GARCIA-MAR..07 RVUE Compilation
(430)—i(325) 14 ANISOVICH 06 RVUE Compilation
(441710 —i272T 3 ) 15 CAPRINI 06 RVUE 77— 77
(470 + 50)—i(285 + 25) 16 zHoU 05 RVUE
(541 + 39)—i(252 =+ 42) 17 ABLIKIM 04A BES2 J/¢p — wrlm
(528 + 32)—i(207 =+ 23) 18 GALLEGOS 04 RVUE Compilation
(440 + 8)—i(212 + 15) 19 pE| AEZ 04A RVUE nm — nr
(533 & 25)—i(249 + 25) 20 BUGG 03 RVUE
517 — i240 BLACK 01 RVUE 7970 - 7070
(470 + 30)—i(295 =+ 20) 15 COLANGELO 01 RVUE nm — wm
(5357 48)—i(155 7 [9) 21 ISHIDA 01 T3S) =+ Tan
610 + 14 — 620 =+ 26 225UROVTSEV 01 RVUE 77 — nm KK
(540 73%) (1937 33) ISHIDA 008 pp — 707070
445 — 3235 HANNAH 99 RVUE 7 scalar form factor
(523 + 12)—i(259 + 7) KAMINSKI 99 RVUE nm — = KK, oo
442 — i 227 OLLER 99 RVUE nm — nm KK
469 — 203 OLLER 998 RVUE nm — nm, KK
445 — 3221 OLLER 99¢ RVUE 77 — 7w KK, nn
(15301 ,29)~i(560 + 40) ANISOVICH 988 RVUE Compilation
420 — 4 212 LOCHER 98 RVUE 77— w1, KK
440 — 245 23 pOBADO 97 RVUE Compilation
(602 + 26)—i(196 + 27) 24 ISHIDA 97 T — T
(537 + 20)—i(250 =+ 17) 25 KAMINSKI 978 RVUE nm — =, KK, 4r
470 — i250 26,27 TORNQVIST 96 RVUE nm — 7w KK, K,
nm -
387 — 305 27,28 JANSSEN 95 RVUE nm — = KK
420 — i370 29 ACHASOV 94 RVUE 77 — nw

(506 + 10)—i(247 + 3) KAMINSKI 94 RVUE 77 — 7w, KK



370 — 356 30 zou 948 RVUE nm — = KK
408 — 342 27,30 zou 93 RVUE 771 — 7m KK
470 — 208 31 VANBEVEREN 86 RVUE =7 — 7w KK, nn,
(750 + 50)—3(450 = 50) 32 ESTABROOKS 79 RVUE 77 — nm, KK
(660 £ 100)—i(320 % 70) PROTOPOP... 73 HBC 77 — nm KK
650 — i370 33 BASDEVANT 72 RVUE 77 — =7

15 matrix pole; 8595 events.
2Applying the chiral unitary approach at NLO to the K4 data of BATLEY 10 and 7 N —
7w N data of HYAMS 73, GRAYER 74, and PROTOPOPESCU 73.
3Uses the Ke4 data of BATLEY 10C and the 7N — #wxw N data of HYAMS 73,
GRAYER 74, and PROTOPOPESCU 73.
4Analytic continuation using Roy equations.
5Analytic continuation using GKPY equations.
6 Using Roy equations.
7Average of three variants of the analytic K-matrix model. Uses the K4 data of BAT-
LEY 08A and the 7N — mw N data of HYAMS 73 and GRAYER 74.
Average of the analyses of three data sets in the K-matrix model. Uses the data of
BATLEY 08A, HYAMS 73, and GRAYER 74, partially of COHEN 80 or ETKIN 82B.
9 From the Kgogq data of BATLEY 08A and 7N — 77 N data of HYAMS 73.
10 From the Kggq data of BATLEY 08A and 7N — 7N data of PROTOPOPESCU 73,
GRAYER 74, and ESTABROOKS 74.
LFrom a mean of three different f5(500) parametrizations. Uses 40k events.

12Fom an isobar model using 2.6k events.

13 Reanalysis of ABLIKIM 04A, PISLAK 01, and HYAMS 73 data.

14 Using the N/D method.

15 From the solution of the Roy equation (ROY 71) for the isoscalar S-wave and using a
phase-shift analysis of HYAMS 73 and PROTOPOPESCU 73 data.

16 Reanalysis of the data from PROTOPOPESCU 73, ESTABROOKS 74, GRAYER 74,
ROSSELET 77, PISLAK 03, and AKHMETSHIN 04.
From a mean of six different analyses and f;(500) parameterizations.

18 Using data on ¥(2S) — J/¢mwx from BAI 00E and on 7 (nS) — 7T (mS)wx from
BUTLER 948 and ALEXANDER 98.

9Reanalysis of data from PROTOPOPESCU 73, ESTABROOKS 74, GRAYER 74, and
COHEN 80 in the unitarized ChPT model.
From a combined analysis of HYAMS 73, AUGUSTIN 89, AITALA 01B, and PISLAK 01.

2L A similar analysis (KOMADA 01) finds (580 T £2)—~i(190 T 197) Mev.

22 Coupled channel reanalysis of BATON 70, BENSINGER 71, BAILLON 72, HYAMS 73,
HYAMS 75, ROSSELET 77, COHEN 80, and ETKIN 82B using the uniformizing variable.
23 Using the inverse amplitude method and data of ESTABROOKS 73, GRAYER 74, and
PROTOPOPESCU 73.
Reanalysis of data from HYAMS 73, GRAYER 74, SRINIVASAN 75, and ROSSELET 77
using the interfering amplitude method.

25 Average and spread of 4 variants (“up” and “down”) of KAMINSKI 97B 3-channel model.

26 Jses data from BEIER 72B, OCHS 73, HYAMS 73, GRAYER 74, ROSSELET 77, CA-
SON 83, ASTON 88, and ARMSTRONG 91B. Coupled channel analysis with flavor
symmetry and all light two-pseudoscalars systems.

27 Demonstrates explicitly that fo(500) and f(1370) are two different poles.

28 Analysis of data from FALVARD 88.

29 Analysis of data from OCHS 73, ESTABROOKS 75, ROSSELET 77, and MUKHIN 80.

30 Analysis of data from OCHS 73, GRAYER 74, and ROSSELET 77.

31 Coupled-channel analysis using data from PROTOPOPESCU 73, HYAMS 73,
HYAMS 75, GRAYER 74, ESTABROOKS 74, ESTABROOKS 75, FROGGATT 77, COR-
DEN 79, BISWAS 81.

32Analysis of data from APEL 72C, GRAYER 74, CASON 76, PAWLICKI 77. Includes
spread and errors of 4 solutions.

33 Analysis of data from BATON 70, BENSINGER 71, COLTON 71, BAILLON 72,PRO-
TOPOPESCU 73, and WALKER 67.

fo(500) BREIT-WIGNER MASS OR K-MATRIX POLE PARAMETERS

VALUE (MeV) DOCUMENT ID
(400-550) OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

TECN  COMMENT

513432 34 MURAMATSU 02 CLEO ete™ ~ 10 GeV
478123417 AITALA 018 E791 Dt — a—atat
563755 35 ISHIDA 01 T3S) = Tan

555 36 ASNER 00 CLE2 7~ — x n970u
540436 ISHIDA 008 pp — 707070

750+ 4 ALEKSEEV 99 SPEC 1787 ppgja = 7 711
744+ 5 ALEKSEEV 98 SPEC 1.78 7~ - 7 ntn

Ppolar
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NODE=MO014PP;LINKAGE=CL

NODE=MO014PP;LINKAGE=ZH

NODE=MO014PP;LINKAGE=AB
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NODE=MO014PP;LINKAGE=D
NODE=MO014PP;LINKAGE=F
NODE=MO014PP;LINKAGE=BV

NODE=MO014PP;LINKAGE=A

NODE=MO014PP;LINKAGE=J

NODE=M014M

NODE=M014M
— UNCHECKED <«
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759+ 5 37 TROYAN 98 52np — nprta—

780+30 ALDE 97 GAM2 450 pp — ppm9x0

58520 38 ISHIDA 97 T — T

761+12 39 svEcC 96 RVUE 6-17 7N qpq — 777 N
~ 860 40,41 TORNQVIST 96 RVUE 77— = KK, Km, nn

1165450 42,43 ANISOVICH 95 RVUE 7~ p — #070p,

pp — 7r07r07r0, 7r07r077, 7r077’r]

~ 1000 44 ACHASOV 94 RVUE 77 — nm

414 £20 39 AUGUSTIN 89 DM2

34 Statistical uncertainty only.

35 A similar analysis (KOMADA 01) finds 526j§§ MeV.

36 From the best fit of the Dalitz plot.

3760 effect, no PWA.

38 Reanalysis of data from HYAMS 73, GRAYER 74, SRINIVASAN 75, and ROSSELET 77
using the interfering amplitude method.

39 Breit-Wigner fit to S-wave intensity measured in 71N — 7 7T Non polarized targets.
The fit does not include f;(980).

40 Uses data from ASTON 88, OCHS 73, HYAMS 73, ARMSTRONG 918, GRAYER 74,
CASON 83, ROSSELET 77, and BEIER 72B. Coupled channel analysis with flavor sym-
metry and all light two-pseudoscalars systems.

41 Also observed by ASNER 00 in 7= — @~ 7070 v, decays.

42 yses 7070 data from ANISOVICH 94, AMSLER 94D, and ALDE 958, 7+ =~ data from
OCHS 73, GRAYER 74 and ROSSELET 77, and nn data from ANISOVICH 94.

43The pole is on Sheet Ill. Demonstrates explicitly that fy(500) and f(1370) are two
different poles.

44 Analysis of data from OCHS 73, ESTABROOKS 75, ROSSELET 77, and MUKHIN 80.

fo(500) BREIT-WIGNER WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT
(400-700) OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

335+ 67 45 MURAMATSU 02 CLEO ete™ ~ 10 GeV

3247 ﬁgizl AITALA 018 E791 DT — n atxt

3721230 46 |SHIDA 01 T3S) = Trn

540 47 ASNER 00 CLE2 7= — 7 70x0s_

3724+ 80 ISHIDA 00B pp — 7907070

119+ 13 ALEKSEEV 99 SPEC 1787 ppgja — 7 711

77+ 22 ALEKSEEV ~ 98 SPEC 1787 ppgja — 7 711

35+ 12 48 TROYAN 08 52np — nprtw

780+ 60 ALDE 97 GAM2 450 pp — ppn9x0

385+ 70 49 |SHIDA 97 T = T

290+ 54 50 svEC 96 RVUE 6-17 N o)y — 717 N
~ 880 5152 TORNQVIST 96 RVUE =7 — =m KK, Km, nr

460+ 40 53,54 ANISOVICH 95 RVUE 7~ p — 7070n,

Pp — 7r07r07r0, 7r077077, 7r07777

~ 3200 55 ACHASOV 94 RVUE nm — 7w

494+ 58 50 AUGUSTIN 89 DM2

45 Siatistical uncertainty only.
46 A similar analysis (KOMADA 01) finds 301 1142 Mev.

—100

47 From the best fit of the Dalitz plot.

4864 effect, no PWA.

49 Reanalysis of data from HYAMS 73, GRAYER 74, SRINIVASAN 75, and ROSSELET 77
using the interfering amplitude method.

50 Breit-Wigner fit to S-wave intensity measured in 7N — 7 71 N on polarized targets.
The fit does not include f;(980).

51 yses data from ASTON 88, OCHS 73, HYAMS 73, ARMSTRONG 91B, GRAYER 74,
CASON 83, ROSSELET 77, and BEIER 72B. Coupled channel analysis with flavor sym-
metry and all light two-pseudoscalars systems.

52 Also observed by ASNER 00 in 7~ — 7~ 70704 decays.

53 Uses 7070 data from ANISOVICH 94, AMSLER 94D, and ALDE 958, 71 7~ data from
OCHS 73, GRAYER 74 and ROSSELET 77, and nn data from ANISOVICH 94.

54 The pole is on Sheet lll. Demonstrates explicitly that fo(500) and f;(1370) are two
different poles.

55 Analysis of data from OCHS 73, ESTABROOKS 75, ROSSELET 77, and MUKHIN 80.
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f5(500) DECAY MODES

Mode Fraction (I';/T)
M =nm seen
o Yy seen

f5(500) PARTIAL WIDTHS

() P
VALUE (keV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
2.05+0.21 56 pal 14A RVUE Compilation
1.7 £0.4 57T HOFERICHTERIL RVUE Compilation
3.0840.82 58 MENNESSIER 11 RVUE Compilation
2.08+0.2 T9-07 59 MOUSSALLAM11 RVUE Compilation
2.08 60 MAO 09 RVUE Compilation
1.2 +0.4 61 BERNABEU 08 RVUE
3.9 £06 58 MENNESSIER 08 RVUE ~y — ata—, 7070
1.8 404 62 OLLER 08 RVUE Compilation
1.6840.15 62,63 oLLER 08A RVUE Compilation
3.1 £05 64,65 pENNINGTON 08 RVUE Compilation
24 0.4 65,66 pPENNINGTON 08 RVUE  Compilation
41 +03 67 PENNINGTON 06 RVUE ~v — 070
3.8 £15 68,69 BOGLIONE 99 RVUE ~v — ata—, 7070
5.4 +2.3 68 MORGAN 90 RVUE ~vy — ata—, 7070
10 +6 COURAU 86 DMl ete™ — ntaete™

56 Using dispersive analysis with phases from GARCIA-MARTIN 11A and BUETTIKER 04

as input.

57 Using Roy-Steiner equations with 77 phase shifts from an update of COLANGELO 01
and from GARCIA-MARTIN 11A.
Using an analytic K-matrix model.

59 Using dispersion integral with phase input from Roy equations and data from MAR-

SISKE 90, BOYER 90, BEHREND 92, UEHARA 08A, and MORI 07.

60 Ysed dispersion theory. The value quoted used the f0(500) pole position of 457 — i276

MeV.

61 Using p, n polarizabilities from PDG 06 and fitting to mm phase motion from GARCIA-

MARTIN 07 and o-poles from GARCIA-MARTIN 07 and CAPRINI 06.
62 Using twice-subtracted dispersion integrals.
63Supersedes OLLER 08.

64 Solution A (preferred solution based on x
65 Dispersion theory based amplitude analysis of BOYER 90, MARSISKE 90, BEHREND 92,

and MORI 07.

Solution B (worse than solution A; still acceptable when systematic uncertainties are

included).

2—analysis).

67 Using unitarity and the o pole position from CAPRINI 06.

68 This width could equally well be assigned to the fy(1370). The authors analyse data from
BOYER 90 and MARSISKE 90 and report strong correlation with v~ width of f5(1270).

69 Supersedes MORGAN 90.

ABLIKIM 17
DAI 14A
ALBALADEJO 12
GARCIA-MAR... 11
GARCIA-MAR...11A
HOFERICHTER 11
MENNESSIER 11

MOUSSALLAM 11
BATLEY 10
BATLEY 10C
MENNESSIER 10
MAO 09
BATLEY 08A
BERNABEU 08
CAPRINI 08
MENNESSIER 08
OLLER 08
OLLER 08A
PENNINGTON 08
UEHARA 08A
ABLIKIM 07A
BONVICINI 07
BUGG 07A
GARCIA-MAR...07
MORI 07

fo(500) REFERENCES

PRL 118 012001
PR D90 036004
PR D86 034003
PRL 107 072001
PR D83 074004
EPJ C71 1743
PL B696 40
EPJ C71 1814
PL B686 101
EPJ C70 635
PL B688 59

PR D79 116008
EPJ C54 411
PRL 100 241804
PR D77 114019
PL B665 205
PL B659 201
EPJ A37 15
EPJ C56 1

PR D78 052004
PL B645 19

PR D76 012001
JP G34 151

PR D76 074034
PR D75 051101

M. Ablikim et al. (BESIII Collab.)
L.-Y. Dai, M.R. Pennington (CEBAF)
M. Albaladejo, J.A. Oller MURC)
R. Garcia-Martin et al. (MADR, CRAC)
R. Garcia-Martin et al. (MADR, CRAC)
M. Hoferichter, D.R. Phillips, C. Schat (BONN+)

G. Mennessier, S. Narison, X.-G. Wang

B. Moussallam

J.R. Batley et al. (CERN NA48/2 Collab.)
J.R. Batley et al. (CERN NA48/2 Collab.)
G. Mennessier, S. Narison, X.-G. Wang

Y. Mao et al.

J.R. Batley et al. (CERN NA48/2 Collab.)

J. Bernabeu, J. Prades (IFIC, GRAN)
I. Caprini

G. Mennessier, S. Narison, W. Ochs

J.A. Oller, L. Roca, C. Schat (MURC, UBA)
J.A. Oller, L. Roca (MURC)

M.R. Pennington et al.
S. Uehara et al.

M. Ablikim et al.

G. Bonvicini et al.
D.V. Bugg et al.

R. Garcia-Martin, J.R. Pelaez, F.J. Yndurain

T. Mori et al. (BELLE Collab.)

(BELLE Collab.)
(BES Collab.)
(CLEO Collab.)
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ANISOVICH
CAPRINI
PDG
PENNINGTON
ZHOU
ABLIKIM
AKHMETSHIN
BUETTIKER
GALLEGOS
PELAEZ
BUGG
PISLAK

Also
MURAMATSU

Also
AITALA
BLACK
COLANGELO
ISHIDA
KOMADA
PISLAK

Also

Also
SUROVTSEV
ASNER
BAI
ISHIDA
ALEKSEEV
BOGLIONE
HANNAH
KAMINSKI
OLLER
OLLER
OLLER
ALEKSEEV
ALEXANDER
ANISOVICH

LOCHER
TROYAN
ALDE
DOBADO
ISHIDA
KAMINSKI
Also
SVEC
TORNQVIST
ALDE
ANISOVICH
JANSSEN
ACHASOV
AMSLER
ANISOVICH
BUTLER
KAMINSKI
yAolv}
Z0uU
BEHREND
ARMSTRONG
BOYER
MARSISKE
MORGAN
AUGUSTIN
ASTON
FALVARD
COURAU
VANBEVEREN
CASON
ETKIN
BISWAS
COHEN
MUKHIN

CORDEN
ESTABROOKS
FROGGATT
PAWLICKI
ROSSELET
CASON
ESTABROOKS
HYAMS
SRINIVASAN
ESTABROOKS
GRAYER
ESTABROOKS
HYAMS

OCHS
PROTOPOP...
APEL
BAILLON
BASDEVANT
BEIER
BENSINGER
COLTON

ROY

BATON
WALKER

06
06
06
06

04A
04
04
04
04A

03

02

01B
01
01
01
01
01

IJMP A21 3615
PRL 96 132001
JP G331

PRL 97 011601
JHEP 0502 043
PL B598 149
PL B578 285
EPJ C33 409
PR D69 074033
MPL A19 2879
PL B572 1

PR D67 072004
PR D81 119903E
PRL 89 251802

PRL 90 059901 (errat.) H. Muramatsu et al.

PRL 86 770
PR D64 014031
NP B603 125
PL B518 47

PL B508 31
PRL 87 221801
PR D67 072004
PRL 105 019901E
PR D63 054024
PR D61 012002
PR D62 032002
PTP 104 203
NP B541 3
EPJ C9 11

PR D60 017502
EPJ C9 141

V.V. Anisovich
I. Caprini, G. Colangelo, H. Leutwyler (BCIP+)
W.-M. Yao et al. (PDG Collab.)

M.R. Pennington

ZY. Zhou et al.

M. Ablikim et al. (BES Collab.)
R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
P. Buettiker, S. Descotes-Genon, B. Moussallam

A. Gallegos et al.

J.R. Pelaez
D.V. Bugg
S. Pislak et al. (BNL E865 Collab.
S. Pislak et al. (BNL E865 Collab.

H. Muramatsu et al.
(CLEO Collab.
E.M. Aitala et al. (FNAL E791 Collab.
D. Black et al.

G. Colangelo, J. Gasser, H. Leytwyler
M. Ishida et al.

T. Komada et al.
S
S
S

)
(CLEO Collab.g
)
)

. Pislak et al.

. Pislak et al.

. Pislak et al.
Y.S. Surovtsev, D. Krupa, M. Nagy
D.M. Asner et al. (CLEO Collab.)
J. Bai et al. (BES Collab.)
M. Ishida et al.

I.G. Alekseev et al.

M. Boglione, M.R. Pennington
T. Hannah

R. Kaminski, L. Lesniak, B. Loiseau

(BNL E865 Collab.)
(BNL E865 Collab.)
(BNL E865 Collab.)

(CRAC, PARIN)

PR D60 099906 (erratum)).A. Oller et al.
NP A652 407 (erratum) J.A. Oller, E. Oset

PR D60 074023
PAN 61 174
PR D58 052004
SPU 41 419

J.A. Oller, E. Oset
I.G. Alekseev et al.
J.P. Alexander et al.
V.V. Anisovich et al.

(CLEO Collab.)

Translated from UFN 168 481.

EPJ C4 317
JINRRC 5-91 33
PL B397 350
PR D56 3057
PTP 98 1005
PL B413 130
PTP 95 745
PR D53 2343
PRL 76 1575
ZPHY C66 375
PL B355 363
PR D52 2690
PR D49 5779
PL B333 277
PL B323 233
PR D49 40
PR D50 3145
PR D50 591
PR D48 3948
ZPHY C56 381
ZPHY C52 389
PR D42 1350
PR D41 3324
ZPHY (48 623
NP B320 1
NP B296 493
PR D38 2706
NP B271 1
ZPHY C30 615
PR D28 1586
PR D25 1786
PRL 47 1378
PR D22 2595
JETPL 32 601

Translated from ZETFP 32 616

M.P. Locher et al. (Psl)
Yu. Troyan et al.

D.M. Alde et al. (GAMS Collab.)
A. Dobado, J.R. Pelaez

S. Ishida et al. (TOKY, MIYA, KEK)
R. Kaminski, L. Lesniak, B. Loiseau (CRAC IPN)
S. Ishida et al. (TOKY, MIYA, KEK)
M. Svec (MCGI)
N.A. Tornqvist, M. Roos (HELS)
D.M. Alde et al. (GAMS Collab.)
V.V. Anisovich et al. (PNPI, SERP)
G. Janssen et al. (STON, ADLD, JULI)
N.N. Achasov, G.N. Shestakov (NOVM)
C. Amsler et al. (Crystal Barrel Collab.)
V.V. Anisovich et al. (Crystal Barrel Collab.)
F. Butler et al. (CLEO Collab.)
R. Kaminski, L. Lesniak, J.P. Maillet (CRAC+)
B.S. Zou, D.V. Bugg (LoQM)
B.S. Zou, D.V. Bugg (LO M)

H.J. Behrend
T.A. Armstrong et al.

(CELLO Collab.)
(ATHU, BARI, BIRM+

J. Boyer et al. (Mark 11 Collab.
H. Marsiske et al. (Crystal Ball Collab.
D. Morgan, M.R. Pennington (RAL, DURH
J.E. Augustin, G. Cosme (DM2 Collab.

D. Aston et al.
A. Falvard et al.

(SLAC, NAGO, CINC, INUS
(CLER, FRAS, LALO+

A. Courau et al. (CLER, LALO

E. van Beveren et al. (NIJM, BIEL

N.M. Cason et al. (NDAM, ANL

A. Etkin et al. (BNL, CUNY, TUFTS, VAND

N.N. Biswas et al. (NDAM, ANL

D Cohen et al. (ANL) 1JP
Mukhin et al. (KIAE

)
)
)
)
)
)
)
)
)
)
)
)
)
)
NP B157 250 M.J. Corden et al. (BIRM, RHEL, TELA+) JP
PR D19 2678 P. Estabrooks (CARL)
NP B129 89 C.D. Froggatt, J.L. Petersen (GLAS, NORD)
PR D15 3196 A.J. Pawlicki et al. (ANL) 1J
PR D15 574 L. Rosselet et al. (GEVA, SACL)
PRL 36 1485 N.M. Cason et al. (NDAM, ANL) 1J
NP B95 322 P.G. Estabrooks, A.D. Martin (DURH)
NP B100 205 B.D. Hyams et al. (CERN, MPIM)
PR D12 681 V. Srinivasan et al. (NDAM, ANL)
NP B79 301 P.G. Estabrooks, A.D. Martin (DURH)
NP B75 189 G. Grayer et al. (CERN, MPIM)
Tallahassee P.G. Estabrooks et al. (CERN, MPIM)
NP B64 134 B.D. Hyams et al. (CERN, MPIM)
Thesis W. Ochs (MPIM, MUNI)
PR D7 1279 S.D. Protopopescu et al. (LBL)
PL 41B 542 W.D. Apel et al. (KARLK, KARLE, PISA)
PL 38B 555 P.H. Baillon et al. (SLAC)
PL 41B 178 J.L. Basdevant, C.D. Froggatt, J.L. Petersen (CERN)
PRL 29 511 E.W. Beier et al. (PENN)
PL 36B 134 J.R. Bensinger et al. (WISC)
PR D3 2028 E.P. Colton et al. (LBL, FNAL, UCLA+)
PL 36B 353 S.M. Roy
PL 33B 528 J.P. Baton, G. Laurens, J. Reignier (SACL)
RMP 39 695 W.D. Walker (WISC)
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IG(JPC) — 1+(1 )

See the related review(s):
p(770)

p(770) MASS

We no longer list S-wave Breit-Wigner fits, or data with high combinatorial
background.

NEUTRAL ONLY, et e~

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

775.26+0.25 OUR AVERAGE

775.024+0.35 L1 EES 126 BABR ete™ — ntza—y
775.974+0.46+0.70 900k 2 AKHMETSHIN 07 ete™ = atn—

774.6 +0.4 +05 800k 34ACHASOV 06 SND eTe™ — ntn—
775.654+0.6440.50 114k 90 AKHMETSHINO4 CMD2 eTe™ — nta—

775.9 £05 £05 1.98M 7 ALOISIO 03 KLOE 1.02ete™ — ata— 40
775.8 +£0.9 +2.0 500k 7 ACHASOV 02 SND 1.02ete — ata 0
775.9 +1.1 8 BARKOV 85 OLYA ete™ — ntnx

e o o \We do not use the following data for averages, fits, limits, etc. © o o

763.494+0.53 9 BARTOS 17 RVUE eTe™ — #tx
758.234+0.46 10 BARTOS 17A RVUE eTe™ — #tx

775.8 +0.5 +0.3 1.98M 11 ALOISIO 03 KLOE 1.02ete™ — ata— 0
775.9 +0.6 405 1.98M 12 ALOISIO 03 KLOE 1.02ete™ — ata— 0
775.0 £0.6 +1.1 500k 13 ACHASOV 02 SND 1.02ete™ — atr—x0

775.1 +£0.7 £5.3 14 BENAYOUN 98 RVUE ete™ — #xta—,
ptp

7705 +1.9 +5.1 15GARDNER 98 RVUE 0.28-0.92 et e~ —
s ™

764.1 +0.7 16 O'CONNELL 97 RVUE ete™ — #tnx

7575 +1.5 17 BERNICHA 94 RVUE ete™ = nTx

768  +1 18 GESHKEN... 89 RVUE ete™ — nTn

1 Using the GOUNARIS 68 parametrization with the complex phase of the p—w interference
and leaving the masses and widths of the p(1450), p(1700), and p(2150) resonances as
free parameters of the fit.

2 A combined fit of AKHMETSHIN 07, AULCHENKO 06, and AULCHENKO 05.

3 Supersedes ACHASOV 05A.

4A fit of the SND data from 400 to 1000 MeV using parameters of the p(1450) and
p(1700) from a fit of the data of BARKOV 85, BISELLO 89 and ANDERSON 00A.

5 Using the GOUNARIS 68 parametrization with the complex phase of the p-w interference.

6 Update of AKHMETSHIN 02.

7 ; _ _
Assuming mp+ = mp,v Fp+ = Fp,.
8 From the GOUNARIS 68 parametrization of the pion form factor.
9Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of LEES 12G and ABLIKIM 16cC.
10Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,
11and AMBROSINO 11A.
Assuming Myt =M, =mpo, rp+ = rp, = rpo.
12 \Without limitations on masses and widths.

Assuming mpo = mpi' gp07r7r = gpiﬂﬂ.

14Using the data of BARKOV 85 in the hidden local symmetry model.
15From the fit to ete™ — 7t~ data from the compilations of HEYN 81 and
BARKOV 85, including the GOUNARIS 68 parametrization of the pion form factor.

16 A fit of BARKOV 85 data assuming the direct wmm coupling.
17Applying the S-matrix formalism to the BARKOV 85 data.
18 |ncludes BARKOV 85 data. Model-dependent width definition.

CHARGED ONLY, 7 DECAYS and et e~

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

775.11+0.34 OUR AVERAGE

L2 Fygikawa 08 0

774.6 £0.2 £05 5.4M BELL + 7 — n nlu,
7755 +0.7 2,3 SCHAEL 05¢ ALEP = = 770y,
775.5 £0.5 £0.4 1.98M  *ALOISIO 03 KLOE L02ete o

775.1 +£1.1 +£05 87k 20 ANDERSON 00A CLE2 7= = 10y
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

761.60+0.95 7 BARTOS 17A RVUE = = 770,
774.8 +£0.6 £0.4 1.98M 8 ALOISIO 03 KLOE —  1.02 e+e_0%
Tt
776.3 +£0.6 £0.7 1.98M 8 ALOISIO 03 KLOE + 102etTe” —
7r+7r_7r0
7739 +20 793 9 SANZ-CILLER®D3  RVUE ™ o 7y
7745 £0.7 £1.5 500k 4ACHASOV 02 SND £  1.02 e+e*0—>
T
775.1 +0.5 10 picH 01 RVUE 7~ = 7 O0u

L1F_(0)|? fixed to 1.

2 From the GOUNARIS 68 parametrization of the pion form factor.

3 The error combines statistical and systematic uncertainties. Supersedes BARATE 97M.

4Assuming mp+ = mp,v Fp+ = Fp,.

5p(1700) mass and width fixed at 1700 MeV and 235 MeV respectively.

6 From the GOUNARIS 68 parametrization of the pion form factor. The second error is a
model error taking into account different parametrizations of the pion form factor.

7Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of FUJIKAWA 08.

8 Without limitations on masses and widths.

9 Using the data of BARATE 97M and the effective chiral Lagrangian.

10 From a fit of the model-independent parameterization of the pion form factor to the data

of BARATE 97M.

MIXED CHARGES, OTHER REACTIONS

VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

763.0+0.3+1.2 600k 1 ABELE 99E CBAR 0+ 0.0pp— nt7x a0

1Assuming the equality of p+ and p~ masses and widths.

CHARGED ONLY, HADROPRODUCED

VALUE (MeV) EVTS DOCUMENT ID TECN CHG  COMMENT

766.5+1.1 OUR AVERAGE

763.7+£3.2 ABELE 97 CBAR pn— n a0

768 +£9 AGUILAR-... 91 EHS 400 pp

767 +£3 2035 LCAPRARO 87 SPEC — 2007~ Cu— n—n9Cu
761 +5 967 LCAPRARO 87 SPEC — 2007~ Pb— 7~ 70Pb
771 +4 HUSTON 86 SPEC + 2027TA— nta0A
766 +£7 6500 2 BYERLY 73 OSPK — 5717 p

766.8+1.5 9650 3pIsUT 68 RVUE —  1.7-327 p, t <10

767 +6 900 L EISNER 67 HBC — 4271 p, t<10

1 Mass errors enlarged by us to I'/vV/N; see the note with the K*(892) mass.
2 Phase shift analysis. Systematic errors added corresponding to spread of different fits.

3 From fit of 3-parameter relativistic P-wave Breit-Wigner to total mass distribution. In-
cludes BATON 68, MILLER 678, ALFF-STEINBERGER 66, HAGOPIAN 66, HAGO-
PIAN 66B, JACOBS 668, JAMES 66, WEST 66, BLIEDEN 65 and CARMONY 64.

NEUTRAL ONLY, PHOTOPRODUCED

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

769.0+ 1.0 OUR AVERAGE

771 £ 2 j% 63.5k L ABRAMOWICZ12 ZEUS ep — entn—p

770 + 2 +1 79k 2BREITWEG 988 ZEUS 50-100 p

767.6+ 2.7 BARTALUCCI 78 CNTR ~vp — eTe p

775 + 5 GLADDING 73 CNTR 2.9-47 yp

767 + 4 1930 BALLAM 72 HBC 28+p

770 + 4 2430 BALLAM 72 HBC 47+p

765 +10 ALVENSLEB... 70 CNTR ~A, t <0.01

767.7+ 1.9 140k BIGGS 70 CNTR <41~C— ntax—C
765 + 5 4000 ASBURY 678 CNTR v + Pb

e o o \We do not use the following data for averages, fits, limits, etc. o @
771 £+ 2 79k 3BREITWEG 988 ZEUS 50-100 yp

1 Using the KUHN 90 parametrization of the pion form factor, neglecting p—w interference.
2 From the parametrization according to SOEDING 66.
3 From the parametrization according to ROSS 66.
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NEUTRAL ONLY, OTHER REACTIONS NODE=MO009IMOR

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=MO009MOR

769.0 £0.9 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

765 46 BERTIN 97¢c OBLX 0.0pp — nta— =0

773 416 WEIDENAUER 93 ASTE pp — ntr w

762.6 +2.6 AGUILAR-... 91 EHS 400 pp

770 +£2 THEYN 81 RVUE Pion form factor

768 +4 2,3 BOHACIK 80 RVUE

769 43 4WICKLUND 78 ASPK 3,46 7t N

768 +1 76k DEUTSCH.. 76 HBC 16x'p

767 +4 4100 ENGLER 74 DBC 6ntn— otz p

775 4 32k 2PROTOPOP... 73 HBC 7.1 7tp, t<0.4

764 43 6.8k 5 RATCLIFF 72 ASPK 157 p, t <0.3

774 43 1.7k REYNOLDS 69 HBC 2267 p

769.2 +1.5 13.3k 6 pisuT 68 RVUE 1.7-32 7 p, t <10

e o o We do not use the following data for averages, fits, limits, etc. @ o @

774.34+0.1840.35 970k 7 ABLIKIM 18c BES3 #/(958) — ~mtT 7~

772.93+0.1840.34 970k 8 ABLIKIM 18C BES3 17/(958) — ~nt o~ OCCUR=2

7735 +2.5 9 COLANGELO 01 RVUE 77 — 7

762.3 +0.5 +1.2 600k 10 ABELE 99E CBAR 0.0pp — nta— 0

777 £2 4.9k 1 ADAMS 97 E665 470 up — pXB

770 £2 12BOGOLYUB... 97 MIRA 32pp — nTa— X

768 +8 12BOGOLYUB... 97 MIRA 32 pp - nta—X OCCUR=2

761.1 +2.9 DUBNICKA 89 RVUE = form factor

7774 £2.0 13 CHABAUD 83 ASPK 17 7~ p polarized

769.5 £0.7 2,3 ANG 79 RVUE

770 49 3ESTABROOKS74 RVUE 177 p— nt7 n

7735 +1.7 11.2k 14 JAcoBS 72 HBC 287 p

775  +3 22k 15Hyams 68 OSPK 1127 p
1 HEYN 81 includes all spacelike and timelike F7T values until 1978. NODE=MO009MOR;LINKAGE=B0
2 From pole extrapolation. NODE=MO009MOR;LINKAGE=C0
3 From phase shift analysis of GRAYER 74 data. NODE=MO009MOR;LINKAGE=H
4 Phase shift analysis. Systematic errors added corresponding to spread of different fits. NODE=MO009MOR;LINKAGE=X
5 published values contain misprints. Corrected by private communication RATCLIFF 74. NODE=MO009MOR;LINKAGE=03
6 Includes MALAMUD 69, ARMENISE 68, BACON 67, HUWE 67, MILLER 678, ALFF- NODE=MO009MOR;LINKAGE=R

STEINBERGER 66, HAGOPIAN 66, HAGOPIAN 668, JACOBS 668, JAMES 66,
WEST 66, GOLDHABER 64, ABOLINS 63.

7From a fit to 7T 7~ mass using p(770) (parametrized with the Gounaris-Sakurai ap- NODE=MO009MOR:LINKAGE=B
proach), w(782), and box anomaly components.

8From a fit to 7T 7~ mass using p(770) (parametrized with the Gounaris-Sakurai ap- | NODE=MO009MOR;LINKAGE=C
proach), w(782), and p(1450) components.
9 Breit-Wigner mass from a phase-shift analysis of HYAMS 73 and PROTOPOPESCU 73 NODE=MO009MOR;LINKAGE=CL
data.
10 Using relativistic Breit-Wigner and taking into account p-w interference. NODE=MO009MOR;LINKAGE=BL
1 Systematic errors not evaluated. NODE=MO009MOR;LINKAGE=A1
12 5ystematic effects not studied. NODE=MO009MOR:LINKAGE=QQ
13 From fit of 3-parameter relativistic Breit-Wigner to helicity-zero part of P-wave intensity. NODE=MO009MOR:LINKAGE=G
CHABAUD 83 includes data of GRAYER 74.
4 Mass errors enlarged by us to F/\m; see the note with the K*(892) mass. NODE=MO009MOR;LINKAGE=Z

150f HYAMS 68 six parametrizations, this is theoretically soundest. MR NODE=MO009MOR:LINKAGE=02



WEIGHTED AVERAGE
769.0£0.9 (Error scaled by 1.4)

v

BERTIN
WEIDENAUER 93
AGUILAR-... 91
HEYN 81
BOHACIK 80
WICKLUND 78
DEUTSCH... 76
ENGLER 74
PROTOPOP... 73
RATCLIFF 72
REYNOLDS 69
PISUT 68
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2

X
97C OBLX 0.4
ASTE 6.2
EHS 6.1
RVUE 0.2
RVUE 0.1
ASPK 0.0
HBC 1.0
DBC 0.2
HBC 2.2
ASPK 2.8
HBC 2.8
RVUE _ 0.0
221

(Confidence Level = 0.023)

750 760 770 780
p(770)0 mass (MeV)

790 800

Mo(770)0 ~ Mp(770)*

NODE=MO009D
VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT NODE=MO009D
—0.7 £0.8 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.
2.4 +0.8 1 SCHAEL 05¢ ALEP 7= = 770,
0.4 +£0.7 +0.6 1.98M 2 ALOISIO 03 KLOE 1.02ete™ —
T
1.3 £1.1 +£2.0 500k 2 ACHASOV 02 SND 1.02ete™ —
T
1.6 £0.6 £1.7 600k ABELE 99 CBAR 40 00pp— nta— a0
—4 +4 3000 3REYNOLDS 69 HBC -0 226 T p
-5 45 3600 3 FOSTER 68 HBC 40 0.0pp
24 +21 22950 4pisut 68 RVUE N — pN
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~3.37+1.06 5 BARTOS 17A RVUE ete™ = nta—, |

1From the combined fit of the 7= data from ANDERSON 00A and SCHAEL 05C and

- -0
’7'—)7?71'1/,7_

et e~ data from the compilation of BARKOV 85, AKHMETSHIN 04, and ALOISIO 05.

Supersedes BARATE 97M.

2 Assuming m ., = m r_=r
&Myt pmpt
3 From quoted masses of charged and neutral

4Includes MALAMUD 69, ARMENISE 68, BATON 68, BACON 67, HUWE 67,

modes.

Page 9

NODE=MO009D;LINKAGE=SC

NODE=MO009D;LINKAGE=CH

NODE=MO009D;LINKAGE=A
NODE=MO009D;LINKAGE=R

MILLER 678, ALFF-STEINBERGER 66, HAGOPIAN 66, HAGOPIAN 66B, JA-
COBS 668, JAMES 66, WEST 66, BLIEDEN 65, CARMONY 64, GOLDHABER 64,

ABOLINS 63.

5Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-

NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,

AMBROSINO 11A, and FUJIKAWA 08.

NODE=MO009D;LINKAGE=B



WEIGHTED AVERAGE
-0.7+0.8 (Error scaled b

y 1.5)

2
X
-+ SCHAEL 05C ALEP 4.6
-+ ALOISIO 03 KLOE 14
-+ - ACHASOV 02 SND 0.8
-+ - ABELE 99E CBAR 1.6
------- REYNOLDS 69 HBC 0.7
------- FOSTER 68 HBC
- PISUT 68 RVUE 22
11.2
(Confidence Level = 0.048)
| | | | J
-15 -10 -5 0 5 10 15

Mp(770)0 ~ Mp(770)

+ (MeV)

VALUE (MeV) EVTS

Mo(770)+ ~ Mp(770)-

DOCUMENT ID TECN

COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.5+0.8+£0.7 1.98M

LaLolsIO 03

1 Without limitations on masses and widths.

KLOE 1.02ete~ — 7ta—x0

p(770) RANGE PARAMETER

The range parameter R enters an energy-dependent correction to the
width, of the form (1 + q% R2) / (1 + q? R2), where q is the mo-
mentum of one of the pions in the 77 rest system. At resonance, g =

qr-
VALUE (GeVil) DOCUMENT ID TECN CHG  COMMENT
53%02 1CHABAUD 83 ASPK 0 17 7~ p polar-

1 The old PISUT 68 value, properly corrected, was 3.2 & 0.6.

ized

p(770) WIDTH

We no longer list S-wave Breit-Wigner fits, or data with high combinatorial

background.

NEUTRAL ONLY, et e~

0

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
147.8 £0.9 OUR AVERAGE Error includes scale factor of 2.0. See the ideogram below.
149.59+0.67 1LEES 126 BABR ete™ — nta—~
145.98+0.75+0.50 900k 2 AKHMETSHIN 07 etem o nta—
146.1 +0.8 +1.5 800k 34 ACHASOV 06 SND ete  — ata—
143.854+1.33+0.80 114k 56 AKHMETSHIN04 CMD2 ete™ — nta—
147.3 +£1.5 £0.7 1.98M T ALOISIO 03 KLOE 1.02ete™ —
71'+ T 71'0

151.1 +£2.6 £3.0 500k 7TACHASOV 02 SND 1'02f+ <5
150.5 £3.0 8 BARKOV 85 OLYA ete— o mtn
e o o We do not use the following data for averages, fits, limits, etc. ® o @
144.06+0.85 9 BARTOS 17 RVUE ete™ — ntn
144.56+0.80 10 BARTOS 17A RVUE ete™ — #tx
1439 +1.3 +1.1 1.98M 1l aLoisio 03 KLOE 1.02 ¢t 5
147.4 415 +0.7 1.98M 12 AL0ISIO 03 KLOE 1.02££ef—>

v

™
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149.8 +2.2 +2.0 500k 13ACHASOV 02 SND 1.02eTe —
T

1479 £15 +7.5 14 BENAYOUN 98 RVUE ete™ — ntn—,
T

153.5 +1.3 +4.6 15 GARDNER 98 RVUE 0.28:9.92 eTe™ o
T

145.0 +1.7 16 O'CONNELL 97 RVUE ete™ — #tn

142.5 435 17BERNICHA 94 RVUE eTe™ — ntx

138 +1 18 GESHKEN... 89 RVUE eTe™ — ntx

1 Using the GOUNARIS 68 parametrization with the complex phase of the p—w interference
and leaving the masses and widths of the p(1450), p(1700), and p(2150) resonances as
free parameters of the fit.

2 A combined fit of AKHMETSHIN 07, AULCHENKO 06, and AULCHENKO 05.

3 Supersedes ACHASOV 05A.

4A fit of the SND data from 400 to 1000 MeV using parameters of the p(1450) and
p(1700) from a fit of the data of BARKOV 85, BISELLO 89 and ANDERSON 00A.

5 Using the GOUNARIS 68 parametrization with the complex phase of the p-w interference.

6 From a fit in the energy range 0.61 to 0.96 GeV. Update of AKHMETSHIN 02.

7Assuming mp+ = min rp+ = Fp,.

8 From the GOUNARIS 68 parametrization of the pion form factor.

9Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of LEES 12G and ABLIKIM 16C.

10 Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09As,
and AMBROSINO 11A.

Assumingmp+:m =mgy, =T _=T4,.

p P2 P P
12 ithout limitations on masses and widths.
Assuming mpo = mpi, gpoﬂﬂ_ = gpiﬂﬂ.
14Using the data of BARKOQOV 85 in the hidden local symmetry model.
15From the fit to et e~ — 7t~ data from the compilations of HEYN 81 and
BARKOV 85, including the GOUNARIS 68 parametrization of the pion form factor.
16 A fit of BARKOV 85 data assuming the direct wmm coupling.
17 Applying the S-matrix formalism to the BARKOV 85 data.
18 |ncludes BARKOV 85 data. Model-dependent width definition.

WEIGHTED AVERAGE
147.8+0.9 (Error scaled by 2.0)

2

X

N LEES 12G BABR 74

T e AKHMETSHIN 07 3.9

............ ACHASOV 06 SND 1.0
-------------- AKHMETSHIN 04 CMD2 6.4

_— ALOISIO 03 KLOE 0.1
-+ - ACHASOV 02 SND
~~~~~ BARKOV 85 OLYA _ 08
19.6

(Confidence Level = 0.0015)

| | |
140 145 150 155 160 165

Neutral only, e e™ (MeV)

CHARGED ONLY, 7 DECAYS and et e~

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

149.1 +0.8 OURFIT
149.1 +0.8 OUR AVERAGE
148.1 404 +17 54M L2FUJIKAWA 08 BELL + + — a0y

149.0 +£1.2 2.3 SCHAEL 05¢ ALEP = = 770y,
1499 £23 +20 500k  4ACHASOV ~ 02 SND + 102efe”

1504 +1.4 +1.4 87tk 50 ANDERSON 00A CLE2 T~ = 7O
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

139.90+0.46 7 BARTOS 17A RVUE = = 770,
143.7 £13 +£1.2 1.98M 4 ALOISIO 03 KLOE + 102ete  —
7r+7r_7r0
142.9 +13 +1.4 1.98M 8 ALOISIO 03 KLOE — 1.02ete —
7r+7r_7r0
1447 £1.4 +£1.2 1.98M 8 ALOISIO 03 KLOE + 102eTe” —
7r+7r_7r0
1502 +2.0 T97 9 SANZ-CILLEROD3  RVUE = = 770y,
150.9 +£2.2 +2.0 500k 10ACHASOV 02 SND 1.02 eTe —
T

L1F.(0)|? fixed to 1.
From the GOUNARIS 68 parametrization of the pion form factor.
3 The error combines statistical and systematic uncertainties. Supersedes BARATE 97M.
4 Assumi = r.=r _.
ssuming mp+ mp_, ot o
5,0(1700) mass and width fixed at 1700 MeV and 235 MeV respectively.
6 From the GOUNARIS 68 parametrization of the pion form factor. The second error is a
model error taking into account different parametrizations of the pion form factor.
7Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of FUJIKAWA 08.
8 Without limitations on masses and widths.
9 Using the data of BARATE 97M and the effective chiral Lagrangian.
10 : _ _
Assuming mpo = mpi' gpoﬂﬂ_ = gpiﬂﬂ.
MIXED CHARGES, OTHER REACTIONS

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

149.5+1.3 600k 1 ABELE 99E CBAR 0%+ 0.0pp— nta— a0
1Assuming the equality of p+ and p~— masses and widths.

CHARGED ONLY, HADROPRODUCED

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

150.2+ 2.4 OURFIT
150.2+ 2.4 OUR AVERAGE

152.84 4.3 ABELE 97 CBAR pn— n a0

155 +11 2.9k LCAPRARO 87 SPEC — 2007~ Cu— n— «9Cu
154 +20 967 LCAPRARO 87 SPEC — 2007~ Pb— 7~ 70Pb
150 £ 5 HUSTON 86 SPEC + 2027TA— zta0A
146 +12 6.5k 2 BYERLY 73 OSPK — 57 p

148.24 4.1 9.6k 3pIsuT 68 RVUE — 17-327 p, t<10

146 +13 900 EISNER 67 HBC — 427 p, t<10

e o o We do not use the following data for averages, fits, limits, etc. ® o @

137.04+ 0.4 4 ABLIKIM 17 BES3 J/p = y3m

L Width errors enlarged by us to 4T /+/N; see the note with the K*(892) mass.

2 Phase shift analysis. Systematic errors added corresponding to spread of different fits.

3 From fit of 3-parameter relativistic P-wave Breit-Wigner to total mass distribution. In-
cludes BATON 68, MILLER 678, ALFF-STEINBERGER 66, HAGOPIAN 66, HAGO-
PIAN 66B, JACOBS 668, JAMES 66, WEST 66, BLIEDEN 65 and CARMONY 64.

4S-matrix pole at a fixed p meson mass of 775.49 MeV.

NEUTRAL ONLY, PHOTOPRODUCED

VALUE (MeV) EVTS DOCUMENT ID TECN _ COMMENT

151.7+ 2.6 OUR AVERAGE
155 £ 5 + 2 635k L ABRAMOWICZ12 ZEUS ep — entn p
146 + 3 +13 79k 2BREITWEG 988 ZEUS 50-100 vp

150.9+ 3.0 BARTALUCCI 78 CNTR ~p — eTe p

e o o We do not use the following data for averages, fits, limits, etc. ® o @

138 + 3 79k 3BREITWEG 988 ZEUS 50-100 vp

147 +11 GLADDING 73 CNTR 2.9-4.7 vyp

155 +12 2430 BALLAM 72 HBC 4.7+4p

145 +13 1930 BALLAM 72 HBC 28~p

140 + 5 ALVENSLEB... 70 CNTR ~A, t <0.01

146.14+ 2.9 140k BIGGS 70 CNTR <4.1~4C— atz—C
160 +10 LANZEROTTI 68 CNTR ~p

130 + 5 4000 ASBURY 678 CNTR ~ + Pb

1 Using the KUHN 90 parametrization of the pion form factor, neglecting p—w interference.
2From the parametrization according to SOEDING 66.
3 From the parametrization according to ROSS 66.
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NEUTRAL ONLY, OTHER REACTIONS

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

150.9 + 1.7 OUR AVERAGE Error includes scale factor of 1.1.

122 £20 BERTIN 97Cc OBLX 0.0pp — nta— =0
1457 + 5.3 WEIDENAUER 93 ASTE pp — ntr w
1449 + 3.7 DUBNICKA 89 RVUE = form factor

148 + 6 1,2 BOHACIK 80 RVUE

152 + 9 SWICKLUND 78 ASPK 3,46 n=pN

154 £ 2 76k DEUTSCH... 76 HBC 16xTp

157 + 8 6.8k 4RATCLIFF 72 ASPK 157 p, t <0.3

143 + 8 1.7k REYNOLDS 69 HBC 2267 p

e o o We do not use the following data for averages, fits, limits, etc. ® o @

150.854+ 0.55:+£0.67 970k 5 ABLIKIM 18C BES3 #/(958) — ~ym T~
150.18+ 0.5540.65 970k 6 ABLIKIM 18C BES3 #/(958) — ~ymTa™
147.0 £ 25 600k 7 ABELE 99E CBAR 0.0pp — nta =0
146 =+ 3 4.9k 8 ADAMS 97 E665 470 up — pXB
160.0 + j}) 9 CHABAUD 83 ASPK 17 7~ p polarized
155 + 1 10 HEYN 81 RVUE 7 form factor

148.0 + 1.3 L2 | ANG 79 RVUE

146 +14 4.1k ENGLER 74 DBC 67ntn— ntap
143 +13 2ESTABROOKS74 RVUE 177 p— nt7n
160 +10 32k 1PROTOPOP... 73 HBC 7.1 a1 p, t<0.4

145 +£12 2.2k 311 Hyams 68 OSPK 1127 p

163 +15 13.3k  L2pisuT 68 RVUE 1.7-3.2 7 p, t <10

1 From pole extrapolation.

2 From phase shift analysis of GRAYER 74 data.

3 Width errors enlarged by us to 4T /+/N; see the note with the K*(892) mass.

4 Published values contain misprints. Corrected by private communication RATCLIFF 74.

5From a fit to 77~ mass using p(770) (parametrized with the Gounaris-Sakurai ap-
proach), w(782), and box anomaly components.

6 From a fit to 7T 7~ mass using p(770) (parametrized with the Gounaris-Sakurai ap-
proach), w(782), and p(1450) components.

7 Using relativistic Breit-Wigner and taking into account p-w interference.

8Systematic errors not evaluated.

9 From fit of 3-parameter relativistic Breit-Wigner to helicity-zero part of P-wave intensity.
CHABAUD 83 includes data of GRAYER 74.
10HEYN 81 includes all spacelike and timelike F. values until 1978.
11 0f HYAMS 68 six parametrizations this is theoretically soundest. MR
12|ncludes MALAMUD 69, ARMENISE 68, BACON 67, HUWE 67, MILLER 678, ALFF-

STEINBERGER 66, HAGOPIAN 66, HAGOPIAN 668, JACOBS 668, JAMES 66,
WEST 66, GOLDHABER 64, ABOLINS 63.

Forroy = T pgrroy
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

0.3 +£1.3 OUR AVERAGE Error includes scale factor of 1.4.
—02 +1.0 1 SCHAEL 05¢ ALEP 7= — a~n0
3.6 £1.8 £1.7 1.98M 2ALOlSlO 03 KLOE 1.02ete™
e o o We do not use the following data for averages, fits, limits, etc. ® o @
4.66-0.85 3 BARTOS 17A RVUE ete™ — #ta—, 7= =
T T v
1From the combined fit of the 7~ data from ANDERSON 00A and SCHAEL 05C and

et e~ data from the compilation of BARKOV 85, AKHMETSHIN 04, and ALOISIO 05.
Supersedes BARATE 97M.

2Assuming mp+ =m

vr

- atx— 7r0

P o

3Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09As,
AMBROSINO 11A, and FUJIKAWA 08.

ST =T

Foirroy+ = Tpgrro)-
VALUE EVTS DOCUMENT ID TECN COMMENT
1.84+2.0+0.5 1.98M  lALoisio 03 KLOE 1.02ete™ — at7a—#0

1 Without limitations on masses and widths.
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p(770) DECAY MODES

Scale factor/

Mode Fraction (I';/T) Confidence level

M an ~ 100 %
p(770)% decays
r, =tz ~ 100 %
M3 aty ( 45 +05 )x 1074  s=22
r, =ty < 6 x 1073 CL=84%
s atata— a0 < 20 x 1073  CL=84%
p(770)° decays

e 7ntn~ ~ 100 %
r, wta—~ ( 99 +1.6 ) x 103
rg 70y ( 47 +06 )yx10~4  s=14
frg nv ( 3.00+0.21 yx 1074
Mo w°x° ( 45 +08 ) x 1075
i ptp~ [a] ( 4.55+0.28 ) x 1075
Mo ete” [a] ( 4.72+0.05 ) x 1075
s nta—ad ( 1.01+334+£034) x 1074
Ma nta - aota™ ( 1.8 +0.9 ) x 1072
s wta 7970 ( 1.6 £08 ) x 10~5
e nlete < 12 x 1075 CL=90%
M7 nete

[a] The wp interference is then due to wp mixing only, and is expected to
be small. If ey universality holds, T'(p° — ptu™) =T(° — ete)

x 0.99785.

The following off-diagonal array elements

CONSTRAINED FIT INFORMATION

An overall fit to the total width and a partial width uses 10 mea-
surements and one constraint to determine 3 parameters. The

overall fit has a X2 = 10.7 for 8 degrees of freedom.

are the correlation

coefficients

<6pi5pj>/(5pi~5pj), in percent, from the fit to parameters p;, including the branch-
ing fractions, x; = [;/Tiotal- The fit constrains the x; whose labels appear in this
array to sum to one.

x3 | —100
r 15 —15
X2 x3
Mode Rate (MeV) Scale factor
r, =tz 150.2 +2.4
A 0.06840.007 23

CONSTRAINED FIT INFORMATION
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An overall fit to the total width, a partial width, and 7 branching
ratios uses 22 measurements and one constraint to determine 9
parameters. The overall fit has a X2 = 9.5 for 14 degrees of

3/20/2020 16:58

freedom.

The following off-diagonal array elements

are the correlation coefficients

<6pi6pj>/(6pi~6pj), in percent, from the fit to parameters p;, including the branch-

ing fractions, x; = [;/Tiotq1- The fit constrains the x; whose labels appear in this

array to sum to one.

x7 | —100
X8 —4 0
Xg -1 0
X].O -1 0 0
X]_]_ 2 -3 0 0 0
X1o 0 0 -8 -9 0 0
x14 -1 0 0 0 0 0 0
r 0 0 4 5 0 0 —54 0
X6 X7 Xg X9 X10 X1 = X12  X14
Mode Rate (MeV) Scale factor
e m 7w 1475  +0.9 DESIG=12
r, =trx 148  +0.24 DESIG=60
rg w0y 0.070  +0.009 1.4 DESIG=40
o 17 0.0447 +0.0032 DESIG=8
Mo w°x° 0.0066 +0.0012 DESIG=80
M1 ptp~ [a] 0.0068 =0.0004 DESIG=6
Mo ete [a] 0.00704-0.00006 DESIG=4
Ma wmta-aota™ 0.0027 +0.0014 DESIG=22
p(770) PARTIAL WIDTHS NODE=M009230
+
r(7=7) M3 NODE=MO009W3
VALUE (keV) DOCUMENT ID TECN CHG  COMMENT NODE=MO009W3

68 +7 OURFIT Error includes scale factor of 2.3.
68 +7 OUR AVERAGE Error includes scale factor of 2.2. See the ideogram below.

81 +4 +4 CAPRARO 87 SPEC — 2007 A — 7 x0A

59.8+4.0 HUSTON 86 SPEC + 2027TA— zta0A

71 +7 JENSEN 83 SPEC — 156260 7~ A — x—x0A
WEIGHTED AVERAGE

68+7 (Error scaled by 2.2)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2

X

. CAPRARO 87 SPEC 56
------------ HUSTON 86 SPEC 38
----- JENSEN 83 SPEC _ 0.2

9.6

(Confidence Level = 0.0080)
| J

90 100 110

Page 15



r(n%7) g
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @

77+£17+11 36500 1 AcHASOV 03 SND 0.60-0.97 et e~ — 0y
121431 DOLINSKY 89 ND eTe  — 94
L Using Tyopa)= 147.9 £ 1.3 MeV and B(p — 70~) from ACHASOV 03.
r(n7) o
VALUE (keV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
62+17 1DOLINSKY 89 ND ete o ny
1 solution corresponding to constructive w-p interference.
M(ete) M2
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
7.04 +0.06 OUR FIT
7.04 £0.06 OUR AVERAGE
7.048+0.057+0.050 900k 1 AKHMETSHIN 07 ete > ntn—
7.06 +£0.11 +0.05 114k 23 AKHMETSHIN 04 CMD2 ete™ — ntn—
6.77 +0.10 +0.30 BARKOV 85 OLYA ete — ntn—
e o o We do not use the following data for averages, fits, limits, etc. @ o @
7.12 £0.02 £0.11 800k  *“ACHASOV 06 SND efTe™ — ntna—
6.3 +0.1 SBENAYOUN 98 RVUE ete™ — nta—

Tan
LA combined fit of AKHMETSHIN 07, AULCHENKO 06, and AULCHENKO 05.

Using the GOUNARIS 68 parametrization with the complex phase of the p-w interference.
3From a fit in the energy range 0.61 to 0.96 GeV. Update of AKHMETSHIN 02.
4Supersedes ACHASOV 05A.
5Using the data of BARKOV 85 in the hidden local symmetry model.

Matr—ata") Ma
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

2.8+1.44+0.5 153 AKHMETSHIN 00 CMD2 0.6-0.97 et e~ —

L S L

p(770) T'(et e~ ) (i)/I2(total)
M(ete™)/Teotal X T(7T 7)) /Teotal 12/l x Tg/T

VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
4.876+0.023+0.064 800k L2ACHASOV 06 SND ete™ — ntr
e e o \We do not use the following data for averages, fits, limits, etc. e o @

4.72 £0.02 3 BENAYOUN 10 RVUE 0.4-1.05 ete™

L Supersedes ACHASOV 05A.
2 A fit of the SND data from 400 to 1000 MeV using parameters of the p(1450) and
p(1700) from a fit of the data of BARKOV 85, BISELLO 89 and ANDERSON 00A.

A simultaneous fit of eT e~ — 7T T, ata— 7r0, 7r0'y, n~ data.

(et e™)/Tiotal X F(17)/Ttotal

VALUE (units 1078) EVTS DOCUMENT ID TECN  COMMENT

|-12/|- X l‘g/l‘

1.4240.10 OUR FIT
1.45+0.12 OUR AVERAGE
1.3240.1440.08 33k  LACHASOV ~ 078 SND 0.6-1.38 et e~ — 77y
1.50+0.65+0.09 174k 2AKHMETSHIN 05 CMD2 0.60-1.38 et e~ — 7y
1.6140.2040.11 23k 34 AKHMETSHIN 018 CMD2 ete™ — 5y
1.8540.49 5DOLINSKY 89 ND eTe™ — nv
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1.05+0.02 6 BENAYOUN 10 RVUE 0.4-1.05 et e~
IFrom a combined fit of olete™ = nv) with n — 370 and n— wta— 70, and
fixing B(n — 37r0) /B — atx~ 7r0) = 1.44 + 0.04. Recalculated by us from the
cross section at the peak. Supersedes ACHASOV 00D and ACHASOV 06A.
2 From the n — 2v decay and using B(n — ~~)= 39.43 + 0.26%.
3 From the  — 370 decay and using B(y — 379)= (32.24 £ 0.29) x 102.
4 The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020),
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).
5 Recalculated by us from the cross section in the peak.
6 A simultaneous fit of et e~ — ot T, rta— 7r0, 7r0'y, n-~y data.
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(et e™)/Tiotal X M(7%7)/Tiotal 12/l x g/l
VALUE (units 1078) EVTS DOCUMENT ID TECN COMMENT

2.22 +0.29 OUR FIT Error includes scale factor of 1.4.

2.22 1+0.26 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.

1.98 £0.22 £0.10

+0.60
2.00 T2 +0.18 18k

AKHMETSHIN 05 CMD2 0.60-1.38 et e~ — 7r07

2.37 £0.53 +£0.33 36k 2ACHASOV 03 SND 0.60-0.97 et e~ — 0y
3.61 £0.74 +0.49 10k 3DOLINSKY 89 ND ete — a0y
e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.87540.026 4 BENAYOUN 10 RVUE 0.4-1.05 eTe™

LFrom the VMD model with the prho(770), w(782), ¢(1020) resonances, and an addi-
tional resonance describing the total contribution of the p(1450) and w(1420) states.
Supersedes ACHASOV 03.

2Using o 0. from ACHASOV 00 and m, = 775.97 MeV in the model with the
¢ —mPy P

energy-independent phase of p-w interference equal to (—10.2 + 7.0)°.
3 Recalculated by us from the cross section in the peak.
4 A simultaneous fit of eT e~ — ata—, nta— 71'0, 7r0'y, n~y data.

WEIGHTED AVERAGE
2.22+0.26 (Error scaled by 1.3)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

X
----------- ACHASOV 16A  SND 1.
------- AKHMETSHIN 05 CMD2 1
~~~~~~~~~ ACHASOV 03 SND 0

- - DOLINSKY 89 ND 2
4.9
(Confidence Level = 0.181)

0 1 2 3 4 5 6 7
M(ete™)/Mrotat x T(7%7)/Miotal (units 1079)

M(ete™)/Total X M(mt 7™ 79) /Tiotal M2/l x M3/l

VALUE (units 1079) EVTS DOCUMENT ID TECN  COMMENT

1 ACHASOV ~ 16A SND 0.60-138 et e~ — 70~ |

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.903+0.076 1BENAYOUN 10 RVUE 0.4-1.05 ete™
458 280 1156  12M  2ACHASOV 030 RVUE 0.44-2.00 efe™ —

Tt
1 A simultaneous fit of et e— — ot T, ata— 7T0, 7r0'y, n-~ data.
2 Statistical significance is less than 3 o.

p(770) BRANCHING RATIOS

F(xEn) /T (x) Fa/l1
VALUE (units 1074) % DOCUMENT ID TECN CHG  COMMENT

<60 84 FERBEL 66 HBC £  mTpabove25
r(wi ata™ 1r°)/r(1r1r) 5/l
VALUE (units 1074) % DOCUMENT ID TECN CHG  COMMENT

<20 84 FERBEL 66 HBC =+ Tt p above 2.5

e o o We do not use the following data for averages, fits, limits, etc. @ o @

35440 JAMES 66 HBC + 21xtp
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(7t 7™ 7)/Teotal r7/T
VALUE CL% DOCUMENT ID TECN COMMENT
0.0099+0.0016 OUR FIT
0.0099+0.0016 IDOLINSKY 91 ND ete™ — ata— o

e o o We do not use the following data for averages, fits, limits, etc. o o

0.0111+0.0014 2VASSERMAN 88 ND  ete™ — nta—y
<0.005 90 3VASSERMAN 88 ND ete™ — ata—y

1 Bremsstrahlung from a decay pion and for photon energy above 50 MeV.
2Superseded by DOLINSKY 91.
3 Structure radiation due to quark rearrangement in the decay.

r("l'o ’Y)/ ltotal r8/ r

VALUE (units 1074) EVTS DOCUMENT ID TECN  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

4.2040.52 LACHASOV ~ 16A SND 0.60-1.38 eTe™ — 70~
6.217128 4039 18k 23 AKHMETSHINO05 CMD2 0.60-1.38 eTe™ — 70y
5.2241.17+0.75 36k 3*ACHASOV 03 SND 0.60-0.97 eTe™ — 04
6.8 £1.7 5BENAYOUN 96 RVUE 054-1.04 ete™ — 704
7.9 +£2.0 3DOLINSKY 89 ND ete™ — a0y

Lusing B(p — et e™) from PDG 15. Supersedes ACHASOV 03.

2Using B(p — et e™) = (4.67 + 0.09) x 1075.

3 Not independent of the corresponding Mete ) x r(7r0 7)/rt20tal'

4Using B(p — et e™) = (4.54 £+ 0.10) x 1072,

5Reana|ysis of DRUZHININ 84, DOLINSKY 89, and DOLINSKY 91 taking into account
a triangle anomaly contribution.

r(n'Y)/rtotal r9/r
VALUE (units 10*4) EVTS DOCUMENT ID TECN CHG COMMENT

3.00+0.21 OUR FIT

2.90+0.32 OUR AVERAGE

2.79+0.3440.03 33k 1 AcCHASOV 078 SND 0.6-138 et e = ny

3.6 +£0.9 2ANDREWS 77 CNTR 0 6.7-10 vCu
e o o We do not use the following data for averages, fits, limits, etc. ® o @

3.21£1.39+£0.20 17.4k 34 AKHMETSHINO5 CMD2 0.60-1.38 et e™ — 7y

3.3940.424+0.23 2,56 AKHMETSHIN 018 CMD?2 ete™ = ny
19 750 7BENAYOUN 96 RVUE 0.54-1.04 eT e~ — 7~
40 +1.1 2,4DOLINSKY 89 ND ete™ 5 ny

LACHASOV 078 reports [[(p(770) =  17)/Tiorall X [B(p(770) — et e)] =
(1.32 £ 0.14 + 0.08) x 108 which we divide by our best value B(p(770) — et e™)
= (4.72 £ 0.05) x 1072, Our first error is their experiment’s error and our second
error is the systematic error from using our best value. Supersedes ACHASOV 00D and

ACHASOV 06A.
Solution corresponding to constructive w-p interference.

3Using B(p —» et e™) = (4.67 + 0.09) x 1075 and B(n — ) = 39.43 & 0.26%.

4 Not independent of the corresponding Mete ) x r(m)/rfotal.

5 The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020),
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).

6 Using B(p —» ete™) = (4.75 + 0.10) x 1075 from AKHMETSHIN 02 and B(n —
370) = (32.24 4 0.29) x 10~2.

7Reanalysis of DRUZHININ 84, DOLINSKY 89, and DOLINSKY 91 taking into account
a triangle anomaly contribution. Constructive p-w interference solution.

I (797%7) /Total Mo/l
VALUE (unitS EVTS DOCUMENT ID TECN COMMENT
10-9)

4.5+0.8 OUR FIT
45102 OUR AVERAGE

5.2J_r%:gi0.6 190 L AKHMETSHIN 048 CMD2 0.6-0.97 eTe™ — #0720+

41110403 295  2ACHASOV ~ 02F SND 0.36-0.97 ete— — 7070,

—0.9
e o o We do not use the following data for averages, fits, limits, etc. @ o @

481324405 63 3 ACHASOV

‘18 006 SND ete™ — 7r07r0'y
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0, w— 04,

with a branching ratio

L This branching ratio includes the conventional VMD mechanism p — wm
and the new decay mode p — f£(500)~, fy(500) — 7070

(20743 +03) x 1075 differing from zero by 2.0 standard deviations.
0 0

2 This branching ratio includes the conventional VMD mechanism p - wn", w — 7wy
and the new decay mode p — f(500)~, fy(500) — 7970 with a branching ratio

(1.91’8'8 + 0.4) x 10~3 differing from zero by 2.4 standard deviations. Supersedes

ACHASOV 006.
3Superseded by ACHASOV 02F.

F(ptp™)/M(xta™) M1/Te
VALUE (units 1075) DOCUMENT ID TECN COMMENT

4.60+0.28 OUR FIT

46 0.2 +0.2 ANTIPOV 89 SIGM 7~ Cu— ptpu 7 Cu

e o o We do not use the following data for averages, fits, limits, etc. ® o @

g2 T18 1ROTHWELL 69 CNTR Photoproduction
56 +15 2WEHMANN 69 OSPK 12 7~ C, Fe
9.7 31 3.4 HYAMS 67 OSPK 11 7 Li, H

1 Possibly large p-w interference leads us to increase the minus error.

2Result contains 11 =+ 11% correction using SU(3) for central value. The error on the
correction takes account of possible p-w interference and the upper limit agrees with the

upper limit of w — ,u+,u_ from this experiment.

3But he even enlarges his error to take residual w contamination into account. Since his
value is high, seems the other experiments also can’t have too many w’s. But maybe
Hyams has additional u's from p — mm, decaying 7's.

4 HYAMS 67's mass resolution is 20 MeV. The w region was excluded.

r(ete™)/r(n) M2/l
VALUE (unitS 10_4) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.40+0.05 L2BENAKSAS 72 OSPK eTe™ — ntx

I The o’ contribution is not taken into account.
2Barkov excludes Auslender and Benaksas for large statistical and systematic errors.

F(1r+ T 1r°) /Total M3/l

VALUE (units 1074) CL% EVTS DOCUMENT ID TECN  COMMENT

e e o We do not use the following data for averages, fits, limits, etc. ® o @

1017038 +034 12M  LACHASOV ~ 03D RVUE 0.44-2.00 efe™ —
T
<12 90 VASSERMAN 888 ND ete™ — nta— 0

L statistical significance is less than 3o.

(a7~ x%) /I (xm) M3/
VALUE CL% DOCUMENT ID TECN _ CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~ 0.01 BRAMON 86 RVUE 0 J/p — w0
<0.01 84 1 ABRAMS 71 HBC 0 37xtp

1 Model dependent, assumes | = 1, 2, or 3 for the 37 system.
M(rt 7 7t 7)) /Tiotal Mg/l

VALUE (units 107%)  CL% EVTS
1.8+0.9 OUR FIT
1.84+0.9+0.3 153

DOCUMENT ID TECN  COMMENT

AKHMETSHINO0 CMD2 0.6-0.97 et e™ —
o S L
e o o We do not use the following data for averages, fits, limits, etc. e o o

<20 90 KURDADZE 88 OLYA ete™ —
atr—atr
r(1r+ T 1r+1r—)/r(1r1r) Ma/M1
VALUE (units 10_4) CL% DOCUMENT ID TECN CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<15 90 ERBE 69 HBC 0 2.5-5.8 vp
<20 CHUNG 68 HBC 0 324271 p
<20 90 HUSON 68 HLBC 0 16.0 7 p
<80 JAMES 66 HBC 0 21xtp
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NCak 70 1r°) /Ttotal

VALUE (units 10-3)

CL%

1.60+0.744-0.18

DOCUMENT ID

TECN  COMMENT

s/l

1 AcHASOV

09A SND ete™

e o o We do not use the following data for averages, fits, limits, etc. ® o @

< 4
<20

90
90

AULCHENKO 87c ND ete™
KURDADZE 86

OLYA etTe™

1Assuming no interference between the p and w contributions.

0_0

- gt 0z

- ata— TI'O 7r0
- ot~ 7r07r0

r(1r° e+ e )/rtota| r16/r

VALUE (units 107°) CL% DOCUMENT ID TECN COMMENT

<1.2 90 ACHASOV ~ 08 SND 0.36-0.97 ete™ — nlete™

e e o We do not use the following data for averages, fits, limits, etc. e o @

<1.6 AKHMETSHIN 054 CMD2 0.72-0.84 eTe™

I'('r) e+ e )/I'tota| r17/r

VALUE (units 1075) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.7 AKHMETSHIN 05A CMD2 0.72-0.84 et e~

p(770) REFERENCES

ABLIKIM 18C  PRL 120 242003 M. Ablikim et al. (BESIII Collab.)

ABLIKIM 17 PRL 118 012001 M. Ablikim et al. (BESIII Collab.)

BARTOS 17 PR D96 113004 E. Bartos et al.

BARTOS 17A  1JMP A32 1750154 E. Bartos et al.

ABLIKIM 16C  PL B753 629 M. Ablikim et al. (BESIII Collab.)

ACHASOV 16A PR D93 092001 M.N. Achasov et al. (SND Collab.)

PDG 15 RPP 2015 at pdg.lbl.gov (PDG Collab.)

ABRAMOWICZ 12 EPJ C72 1869 H. Abramowicz et al. (ZEUS Collab.)

LEES 12G PR D86 032013 J.P. Lees et al. (BABAR Collab.)

AMBROSINO 11A  PL B700 102 F. Ambrosino et al. (KLOE Collab.)

BENAYOUN 10 EPJ C65 211 M. Benayoun et al.

DUBNICKA 10 APS 60 1 S. Dubnicka, A.Z. Dubnickova

ACHASOV 09A  JETP 109 379 M.N. Achasov et al. (SND Collab.)
Translated from ZETF 136 442.

AUBERT 09AS PRL 103 231801 B. Aubert et al. (BABAR Collab.)

ACHASOV 08 JETP 107 61 M.N. Achasov et al. (SND Collab.)
Translated from ZETF 134 80.

FUJIKAWA 08 PR D78 072006 M. Fujikawa et al. (BELLE Collab.)

ACHASOV 07B PR D76 077101 M.N. Achasov et al. (SND Collab.)

AKHMETSHIN 07 PL B648 28 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

ACHASOV 06 JETP 103 380 M.N. Achasov et al. (Novosibirsk SND Collab.)
Translated from ZETF 130 437.

ACHASOV 06A PR D74 014016 M.N. Achasov et al. (SND Collab.)

AULCHENKO 06 JETPL 84 413 V.M. Aulchenko et al. (Novosibirsk CMD-2 Collab.)
Translated from ZETFP 84 491.

ACHASOV 05A JETP 101 1053 M.N. Achasov et al. (Novosibirsk SND Collab.)
Translated from ZETF 128 1201.

AKHMETSHIN 05 PL B605 26 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

AKHMETSHIN 05A PL B613 29 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

ALOISIO 05 PL B606 12 A. Aloisio et al. (KLOE Collab.)

AULCHENKO 05 JETPL 82 743 V.M. Aulchenko et al. (Novosibirsk CMD-2 Collab.)
Translated from ZETFP 82 841.

SCHAEL 05C PRPL 421 191 S. Schael et al. (ALEPH Collab.)

AKHMETSHIN 04 PL B578 285 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

AKHMETSHIN 04B PL B580 119 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

ACHASOV 03 PL B559 171 M.N. Achasov et al. (Novosibirsk SND Collab.)

ACHASOV 03D PR D68 052006 M.N. Achasov et al. (Novosibirsk SND Collab.)

ALOISIO 03 PL B561 55 A. Aloisio et al. (KLOE Collab.)

SANZ-CILLERO 03 EPJ C27 587 J.J. Sanz-Cillero, A. Pich

ACHASOV 02 PR D65 032002 M.N. Achasov et al. (Novosibirsk SND Collab.)

ACHASOV 02F PL B537 201 M.N. Achasov et al. (Novosibirsk SND Collab.)

AKHMETSHIN 02 PL B527 161 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

AKHMETSHIN 01B PL B509 217 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

COLANGELO 01 NP B603 125 G. Colangelo, J. Gasser, H. Leytwyler

PICH 01 PR D63 093005 A. Pich, J. Portoles

ACHASOV 00 EPJ C12 25 M.N. Achasov et al. (Novosibirsk SND Collab.)

ACHASOV 00D JETPL 72 282 M.N. Achasov et al. (Novosibirsk SND Collab.)
Translated from ZETFP 72 411.

ACHASOV 00G JETPL 71 355 M.N. Achasov et al. (Novosibirsk SND Collab.)
Translated from ZETFP 71 519.

AKHMETSHIN 00 PL B475 190 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)

ANDERSON  00A PR D61 112002 S. Anderson et al. (CLEO Collab.)

ABELE 99E  PL B469 270 A. Abele et al. (Crystal Barrel Collab.)

BENAYOUN 98 EPJ C2 269 M. Benayoun et al. (IPNP, NOVO, ADLD+)

BREITWEG 98B EPJ C2 247 J. Breitweg et al. (ZEUS Collab.)

GARDNER 98 PR D57 2716 S. Gardner, H.B. O'Connell

Also PR D62 019903 (errat.) S. Gardner, H.B. O'Connell

ABELE 97 PL B391 191 A. Abele et al. (Crystal Barrel Collab.)

ADAMS 97 ZPHY C74 237 M.R. Adams et al. (E665 Collab.)

BARATE 97M  ZPHY C76 15 R. Barate et al. (ALEPH Collab.)

BERTIN 97C PL B408 476 A. Bertin et al. (OBELIX Collab.)

BOGOLYUB.. 97  PAN 60 46 M.Y. Bogolyubsky et al. (MOSU, SERP)

Translated from YAF 60 53.
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O’CONNELL
BENAYOUN
BERNICHA
WEIDENAUER
AGUILAR-...
DOLINSKY
KUHN
ANTIPOV
BISELLO
DOLINSKY
DUBNICKA
GESHKEN...
KURDADZE

VASSERMAN
VASSERMAN

AULCHENKO
CAPRARO
BRAMON
HUSTON
KURDADZE

BARKOV
DRUZHININ
CHABAUD
JENSEN
HEYN
BOHACIK
LANG
BARTALUCCI
WICKLUND
ANDREWS
DEUTSCH...
ENGLER
ESTABROOKS
GRAYER
RATCLIFF
BYERLY
GLADDING
HYAMS
PROTOPOP...
BALLAM
BENAKSAS
JACOBS
RATCLIFF
ABRAMS
ALVENSLEB...
BIGGS

ERBE
MALAMUD
REYNOLDS
ROTHWELL
WEHMANN
ARMENISE
BATON
CHUNG
FOSTER
GOUNARIS
HUSON
HYAMS
LANZEROTTI
PISUT
ASBURY
BACON
EISNER
HUWE
HYAMS
MILLER
ALFF-...
FERBEL
HAGOPIAN
HAGOPIAN
JACOBS
JAMES
ROSS
SOEDING
WEST
BLIEDEN
CARMONY
GOLDHABER
ABOLINS

97
96
94

90

678

67B

66
668
668
66
66
66
66
65
64
64
63

NP A623 559
ZPHY C72 221
PR D50 4454
ZPHY (59 387
ZPHY C50 405
PRPL 202 99
ZPHY C48 445
ZPHY C42 185
PL B220 321
ZPHY C42 511
JP G15 1349
ZPHY C45 351
JETPL 47 512

H.B. O'Connell et al. (ADLD
M. Benayoun et al. (IPNP, NOVO
A. Bernicha, G. Lopez Castro, J. Pestieau (LOUV+
P. Weidenauer et al. (ASTERIX Collab.
M. Aguilar-Benitez et al. (LEBC-EHS Collab.

S.I. Dolinsky et al.
J.H. Kuhn et al.
Y.M. Antipov et al.

(NOVO
(MPIM

(SERP, JINR, BGNA+

Translated from ZETFP 47 432.

SINP 47 1035

Translated from YAF 47 1635.

SINP 48 480

Translated from YAF 48 753.

IYF 87-90 Preprint

NP B288 659
PL B173 97

PR D33 3199
JETPL 43 643

D. Bisello et al. (DM2 Collab.
S.I. Dolinsky et al. (NOVO
S. Dubnicka et al. (JINR, SLOV
B.V. Geshkenbein (ITEP
L.M. Kurdadze et al. (NOVO
I.B. Vasserman et al. (NOVO
I.B. Vasserman et al. (NOVO
V.M. Aulchenko et al. (NOVO

L. Capraro et al. (CLER, FRAS, MILA+

J. Huston et al. (ROCH, FNAL, MINN

Translated from ZETFP 43 497.

NP B256 365
PL 144B 136
NP B223 1
PR D27 26
ZPHY C7 169
PR D21 1342
PR D19 956
NC 44A 587
PR D17 1197
PRL 38 198
NP B103 426
PR D10 2070
NP B79 301
NP B75 189
Private Comm.
PR D7 637
PR D8 3721
NP B64 134
PR D7 1279
PR D5 545
PL 39B 289
PR D6 1291
PL 38B 345
PR D4 653
PRL 24 786
PRL 24 1197
PR 188 2060
Argonne Conf. 93
PR 184 1424
PRL 23 1521
PR 178 2095
NC 54A 999
PR 176 1574
PR 165 1491
NP B6 107
PRL 21 244
PL 28B 208
NP B7 1

PR 166 1365
NP B6 325
PRL 19 865
PR 157 1263
PR 164 1699
PL 24B 252
PL 24B 634
PR 153 1423
PR 145 1072
PL 21 111
PR 145 1128
PR 152 1183
UCRL 16877
PR 142 896
PR 149 1172
PL B19 702
PR 149 1089
PL 19 444
PRL 12 254
PRL 12 336
PRL 11 381

L.M. Kurdadze et al. (NOVO
L.M. Barkov et al. (NOVO
V.P. Druzhinin et al. (NOVO

V. Chabaud et al.
T. Jensen et al.

(CERN, CRAC, MPIM
(ROCH, FNAL, MINN

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
A. Bramon, J. Casulleras (BARC)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

M.F. Heyn, C.B. Lang (GRAZ
J. Bohacik, H. Kuhnelt (SLOV, WIEN
C.B. Lang, A. Mas-Parareda (GRAZ
S. Bartalucci et al. (DESY, FRAS
A.B. Wicklund et al. (ANL
D.E. Andrews et al. (ROCH
M. Deutschmann et al. (AACH3, BERL, BONN+
A. Engler et al. (CMU, CASE
P.G. Estabrooks, A.D. Martin (DURH
G. Grayer et al. (CERN, MPIM
W.L. Byerly et al. (MICH
G.E. Gladding et al. (HARV
B.D. Hyams et al. (CERN, MPIM
S.D. Protopopescu et al. (LBL

J. Ballam et al.

(SLAC, LBL, TUFTS

D. Benaksas et al. (ORSAY
L.D. Jacobs (SACL
B.N. Ratcliff et al. (SLAC
G.S. Abrams et al. (LBL
H. Alvensleben et al. (DESY
R. Erbe et al. (German Bubble Chamber Collab.
E.l. Malamud, P.E. Schlein (UCLA
B.G. Reynolds et al. (FSU
P.L. Rothwell et al. (NEAS

)
)
)
)
)
)
)
)
)
)
P.J. Biggs et al. (DARE)
)
)
;
A.A. Wehmann et al. (HARV, CASE, SLAC+)
N. Armenise et al. (BARI, BGNA, FIRZ+)
J.P. Baton, G. Laurens (SACL)
S.U. Chung et al. (LRL)
M. Foster et al. (CERN, CDEF)
G.J. Gounaris, J.J. Sakurai

R. Huson et al. (ORSAY, MILA, UCLA

L.D. Jacobs (LRL

)
B.D. Hyams et al. (CERN, MPIM)
L.J. Lanzerotti et al. (HARV)
J. Pisut, M. Roos (CERN)
J.G. Asbury et al. (DESY, COLU)
T.C. Bacon et al. (BNL)
R.L. Eisner et al. (PURD)
D.O. Huwe et al. (CoLU)
B.D. Hyams et al. (CERN, MPIM)
D.H. Miller et al. (PURD)
C. Alff-Steinberger et al. (COLU, RUTG)
T. Ferbel (ROCH)
V. Hagopian et al. (PENN, SACL)
V. Hagopian, Y.L. Pan (PENN, LRL)

)
F.E. James, H.L. Kraybill (YALE, BNL)
M. Ross, L. Stodolsky
P. Soeding
E. West et al. (WISC)
H.R. Blieden et al. (CERN MMS Collab.)
D.D. Carmony et al. (ucB)
G. Goldhaber et al. (LRL, UCB)

M.A. Abolins et al. (UCsD)
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NODE=M001
w(782) 16U =0t
w(782) MASS NODE=M001M
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO001M
782.65+0.12 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.
783.20+£0.134+0.16 18680 AKHMETSHIN 05 CMD?2 0.60-01.38 ete™ —
Ty
782.68£0.0940.04 11200 1 AKHMETSHIN04 CMD2 ete™ — 7t a—#0
782.79+0.08+0.09 1.2M 2 ACHASOV 03D RVUE 0.44-2.00 et e™ —
™ ™ ™
782.7 £0.1 £+1.5 19500 WURZINGER 95 SPEC 1.33 pd — 3Hew
781.96+0.1740.80 11k 3 AMSLER 94c CBAR 0.0 pp — wnnO
782.0840.3640.82 3463 4 AMSLER 94c CBAR 0.0 pp — wnnO OCCUR=2
781.9640.1340.17 15k AMSLER 938 CBAR 0.0 5p — wnlx0
782.4 +0.2 270k WEIDENAUER 93 ASTE pp — 27t 27~ 70
7822 +0.4 1488 KURDADZE 838 OLYA ete™ — atna— 7r0
782.4 405 7000 5 KEYNE 76 CNTR 7~ p — wn
e o o \We do not use the following data for averages, fits, limits, etc. e o @
781.91+£0.24 6 LEES 126 BABR eTe™ — ntr—~
781.78+0.10 7 BARKOV 87 CMD ete™ = atnax0
783.3 +0.4 433 CORDIER 80 DMl ete  — atr a0
7825 +0.8 33260 ROOS 80 RVUE 0.0-3.6 pp
782.6 +£0.8 3000 BENKHEIRI 79 OMEG 9-12 ﬂip
781.8 +£0.6 1430 COOPER 788 HBC 0.7-0.8 pp — 57
782.7 £0.9 535 VANAPEL... 78 HBC 7.2Pp — ppw
783.5 £0.8 2100 GESSAROLI 77 HBC 117~ p— wn
782.5 +0.8 418 AGUILAR-... 72B HBC 3946 K p
783.4 +£1.0 248 BIZZARRI 71 HBC 0.0 pp — KtK~w
781.0 £0.6 510 BIZZARRI 71 HBC 0.0pp— KiKjw OCCUR=2
783.7 £1.0 3583 8 COYNE 71 HBC 377xtp— OCCUR=2
p7r+ ata— 7r0
784.1 +1.2 750 ABRAMOVI... 70 HBC 397 p
783.2 +1.6 9 BIGGS 708 CNTR <4.1+C— zta—C
782.4 +0.5 2400 BIZZARRI 69 HBC 0.0pp
1 Update of AKHMETSHIN 00c. NODE=MO001M;LINKAGE=PT
2From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASQOV 02E, and NODE=MO001M;LINKAGE=VH
ACHASOV 03D data on the 7 7~ 70 and ANTONELLI 92 on the w7~ final states.
Supersedes ACHASOV 99 and ACHASOV 02E.
3 From the n — 7~ decay. NODE=MO001M;LINKAGE=S1
4From the n — 370 decay. NODE=MO001M;LINKAGE=S2
5 Observed by threshold-crossing technique. Mass resolution = 4.8 MeV FWHM. NODE=MO001M;LINKAGE=B
6 From the p — w interference in the at 7~ mass spectrum using the Breit-Wigner for the NODE=MO001M:LINKAGE=LE
w and leaving its mass and width as free parameters of the fit.
7Systematic uncertainties underestimated. NODE=MO001M:LINKAGE=KB
8 From best-resolution sample of COYNE 71. NODE=MO001M;:LINKAGE=D

9 From w-p interference in the 7+ 7~ mass spectrum assuming w width 12.6 MeV. NODE=MO001M:LINKAGE=F



WEIGHTED AVERAGE

782.65+0.12 (Error scaled by 1.9)

’

2
X
—+— - - AKHMETSHIN 05 CMD2 7.2
-------- AKHMETSHIN 04 CMD2 0.1
------- ACHASOV 03D RVUE 1.4
WURZINGER 95 SPEC
: AMSLER 94C CBAR
L AMSLER 94C CBAR
—— AMSLER 93B CBAR 10.3
WEIDENAUER 93 ASTE 1.5
B KURDADZE 83B OLYA 1.2
—t— KEYNE 76  CNTR__ 0.2
22.0
(Confidence Level = 0.0012)
| | J
781 782 783 784 785

w(782) mass (MeV)

w(782) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
8.49+0.08 OUR AVERAGE
8.68-0.234+0.10 11200 1 AKHMETSHIN 04 CMD2 ete™ — nta—x0
8.68--0.044-0.15 1.2M 2 ACHASOV 03D RVUE 0.44-2.00 eé‘ e —

s s s
8.2 +0.3 19500 WURZINGER 95 SPEC 1.33 pd — 3Hew
8.4 +0.1 3AULCHENKO 87 ND ete™ — ata 0
8.30+0.40 BARKOV 87 CMD ete  — ata 0
9.8 +0.9 1488 KURDADZE 838 OLYA ete™ — ata— 0
9.0 £0.8 433 CORDIER 80 DMl ete™ — ats a0
9.1 4+0.8 451 BENAKSAS 728 OSPK eTe™ — nt 7 x0
e o o We do not use the following data for averages, fits, limits, etc. ® o @
8.13+0.45 4 LEES 126 BABR eTe™ = nta—y
12 42 1430 COOPER 788 HBC 0.7-0.8 pp — 57
9.4 +25 2100 GESSAROLI 77 HBC 117 p— wn
10.22+0.43 20000 5 KEYNE 76 CNTR 7~ p — wn
13.3 42 418 AGUILAR-... 728 HBC 3.94.6 K p
105 +15 BORENSTEIN 72 HBC 218 K p
7.70+£0.9 +1.15 940 BROWN 72 MMS 257" p— nMM
10.3 +1.4 510 BIZZARRI 71 HBC 0.0pp— K Kw
12.8 43.0 248 BIZZARRI 71 HBC 00pp— KTK w
9.5 +£1.0 3583 COYNE 71 HBC 377Tp—

p7r+ ata— 7r0

1 Update of AKHMETSHIN 00C.

2From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASOV 02E, and
ACHASOV 03D data on the 71 7~ 70 and ANTONELLI 92 on the wn ™ 7™ final states.
Supersedes ACHASOV 99t and ACHASOV 02E.

Relativistic Breit-Wigner includes radiative corrections.

4 From the p — w interference in the T

7 mass spectrum using the Breit-Wigner for the

w and leaving its mass and width as free parameters of the fit.
5 Observed by threshold-crossing technique. Mass resolution = 4.8 MeV FWHM.

w(782) DECAY MODES

Scale factor/

Mode Fraction (I';/T) Confidence level
r ata—ad (89.3 +£0.6 )%
h, a0y ( 8.404+0.22) % S=1.8
3 wta~ ( 1.53+0.06) %
M4 neutrals (excluding7®+) (7 T1 )x1073 S=1.1
s nvy (45 +0.4 )x 1074 S=1.1
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NODE=MO001W

NODE=MO001W

OCCUR=2

NODE=MO001W;LINKAGE=PT
NODE=MO001W;LINKAGE=VH

NODE=MO001W;LINKAGE=D
NODE=MO001W;LINKAGE=LE

NODE=MO001W;LINKAGE=B

NODE=M001215;NODE=M001

DESIG=1
DESIG=3
DESIG=2
DESIG=13

DESIG=6



Mo

m0et e~ (7.7 £0.6 ) x 10~4
Ot ( 1.34+0.18) x 10~4
nete

ete ( 7.36£0.15) x 10~
ata— 7070 < 2 x 104
T Ty < 3.6 x 1073
atrata~ <1 x 1073
7070~ (6.7 £1.1 )x 107>
nm0y < 33 x 1072
ut (74 +£1.8 )x107°
3y < 1.9 x 1074

Charge conjugation (C) violating modes

nw0 c < 22 x 10~4
270 c < 22 x 10~4
370 c < 23 x 10~4
invisible < 7 x 1075

S=1.5

S=1.5
CL=90%
CL=95%
CL=90%

CL=90%

CL=95%

CL=90%
CL=90%
CL=90%
CL=90%

CONSTRAINED FIT INFORMATION

An overall fit to 15 branching ratios uses 55 measurements and
one constraint to determine 10 parameters. The overall fit has a

X2 = 57.0 for 46 degrees of freedom.

The following off-diagonal array elements are the correlation
<6xi5xj>/(6xi-6xj), in percent, from the fit to the branching fractions, x; =

coefficients

I;/Ttotal- The fit constrains the x; whose labels appear in this array to sum to

one.
X 28
X3 -9 -3
Xg —95 55 0
Xs 7 15 -1 -12
Xg -1 0 0 0 0
X7 0 0 0 0 0 0
Xg -35 -70 3 52 22 0 0
X13 1 3 0 -2 0 0 0 -2
X15 0 0 0 0 0 0 0 0 0
X X X3 X4 X5 Xg X7 X9 X3
w(782) PARTIAL WIDTHS
F(1r°'y) I
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
880450 7815 1ACHASOV 13 SND 1.05-2.00 et e — 7070~
788+12+27 36500 2ACHASOV 03 SND 0.60-0.97 ete™ — a0y
764451 10625 DOLINSKY 89 ND ete™ — 70y
1 Systematic uncertainty not estimated.
2Using I, = 8.44 + 0.09 MeV and B(w — 70~) from ACHASOV 03.
r(n7) Ms
VALUE (keV) DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. e o @
6.142.5 IDOLINSKY 89 ND ete™ — 7y
1 Using I, = 8.4 £ 0.1 MeV and B(w — 7) from DOLINSKY 89.
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DESIG=14
DESIG=11
DESIG=18
DESIG=7
DESIG=12
DESIG=4
DESIG=15
DESIG=5
DESIG=17
DESIG=8
DESIG=10

NODE=M001;CLUMP=A
DESIG=9

DESIG=193

DESIG=16

DESIG=194

NODE=M001218

NODE=MO001W1
NODE=MO001W1
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NODE=MO001W1;LINKAGE=AC
NODE=MO001W1;LINKAGE=AD

NODE=MO001W2
NODE=MO001W2

NODE=MO001W2;LINKAGE=DA



Meter) lo
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
0.60 +0.02 OUR EVALUATION

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.591+0.015 11200 L2 AKHMETSHIN04 CMD2 ete— — 7t a—#0
0.65340.0034+0.021  1.2M 3 ACHASOV 03D RVUE 0.44-2.00 et e~ —
T
0.600+0.031 10625 DOLINSKY 89 ND eTe  — n94
lysing B(w — nt 7~ 70) = 0.891 + 0.007 and oy, = 8.44 + 0.09 MeV.
2 Update of AKHMETSHIN 00C.
3 Using ACHASOV 03, ACHASOV 03D and B(w — at7~) = (1.70 & 0.28)%.

w(782) (et e~ ) (i)/T2(total)

|'(e+ e_) /I'tota| X |'(1r+ T 7l'°) /Ftom
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
6.56+0.12 OUR FIT Error includes scale factor of 1.6.
6.38+0.10 OUR AVERAGE Error includes scale factor of 1.1.
6.24+0.1140.08  11.2k 1 AKHMETSHIN 04 CMD2 ete™ — ata—#0
6.7040.06+0.27 AUBERT,B 04N BABR 106 et e~ —

T Yy
6.74+0.04+024 12M 23 ACHASOV 03D RVUE 0.44-2.00 et e™ —

Fg/T x /T

T 7r_7r0
6.37+0.35 2DOLINSKY 89 ND ete — ata— 0
6.45+0.24 2 BARKOV 87 CMD ete  — atr a0
5.7940.42 1488 2 KURDADZE 838 OLYA ete™ — aTa— 0
5.8940.54 433 2 CORDIER 80 DMl ete — ata— 0
7.544-0.84 451 2BENAKSAS 728 OSPK ete™ — ata—#0

e o o We do not use the following data for averages, fits, limits, etc. @ o @
6.20+0.13 4 BENAYOUN 10 RVUE 0.4-1.05 et e~

1 Update of AKHMETSHIN 00cC.

2 Recalculated by us from the cross section in the peak.

3From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASOV 02E, and
ACHASOV 03D data on the 7 7~ 70 and ANTONELLI 92 on the w7 7~ final states.
Supersedes ACHASOV 99 and ACHASOV 02E.

4 A simultaneous fit of eT e — 7T T, rta— 7r0, 7r0'y, n-~y data.

M(e*e™)/Teotal X M(7%7)/Ttotal

VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT
6.18 £0.11 OUR FIT Error includes scale factor of 1.6.

6.37 +0.09 OUR AVERAGE
6.336£0.056+0.089

6.47 +£0.14 +0.39 18k

rg/r X l‘2/l‘

LACHASOV ~ 16A SND 0.60-1.38 eTe™ — 70~
AKHMETSHIN 05 CMD2 0.60-1.38 eTe™ — 70~

6.50 +£0.11 £0.20 36k  2ACHASOV 03 SND 0.60-0.97 et e~ — n0x

6.34 £0.21 +0.21 10k 3DOLINSKY 89 ND ete  — a0y

e o o We do not use the following data for averages, fits, limits, etc. ® o @

6.80 +0.13 4 BENAYOUN 10 RVUE 0.4-1.05 eTe™

LFrom the VMD model with the interfering p(770), w(782), ¢(1020), and an additional
resonance describing the total contribution of the p(1450) and w(1420) states. Super-

2Sedes ACHASOV 03.
Using T _ymOny from ACHASOV 00 and m = 782.57 MeV in the model with the
energy-independent phase of p-w interference equal to (—10.2 4 7.0)°.

3 Recalculated by us from the cross section in the peak.

4 A simultaneous fit of eT e — 7r+7r_, ata— 7T0, 7r0'y, n-~ data.
M(ete™)/Miotal X M@t 77)/Teotal o/l x M3/l
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

1.2251+0.058£0.041 800k LACHASOV 06 SND ete™ — #ntx
e o o We do not use the following data for averages, fits, limits, etc. @ o @

1.166+£0.036 2BENAYOUN 13 RVUE 0.4-1.05 et e~
1.05 +0.08 3 DAVIER 13 RVUE ete™ = nta—(y)
L Supersedes ACHASOV 05A.
2A simultaneous fit to eT e~ — 7r+7r_, Tt~ TI'O, 7r0'y, nvy, KK,andt— — 7~ 7r0 v,
data. Supersedes BENAYOUN 10.
3Fromete™ = nta™ () data of LEES 12G.
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NODE=MO001W7
NODE=MO001W7

— UNCHECKED <

NODE=MO001W?7;LINKAGE=3P
NODE=MO001W7;LINKAGE=PT
NODE=MO001W;LINKAGE=VF

NODE=M001225

NODE=M001G2
NODE=M001G2

NODE=MO001G;LINKAGE=PT
NODE=MO001G;LINKAGE=LP
NODE=MO001G;LINKAGE=VH
NODE=MO001G2;LINKAGE=BE

NODE=MO001G4
NODE=MO001G4

NODE=MO001G4;LINKAGE=A

NODE=MO001G;LINKAGE=SH

NODE=MO001G4;LINKAGE=LP
NODE=M001G4;LINKAGE=BE

NODE=M001G5
NODE=MO001G5

NODE=M001G5;LINKAGE=AC
NODE=MO001G5;LINKAGE=B

NODE=MO001G5;LINKAGE=A
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r(e+ e_)/rtortal X r(”I'Y)/rtotaI Fo/T x I's/T NODE=M001G3
VALUE (units 10~8) EVTS DOCUMENT ID TECN  COMMENT NODE=MO001G3
3.321+0.28 OUR FIT  Error includes scale factor of 1.1.
3.18+0.28 OUR AVERAGE
3.10+£0.31+0.11 33k 1 AcHASOV 078 SND 0.6-1.38 eTe™ — ny
3177184021 174k 2AKHMETSHINO5S CMD2 0.60-1.38 ete™ — 7y
3.4140.52+40.21 23k 34 AKHMETSHIN 018 CMD2 ete™ — 14
e o o We do not use the following data for averages, fits, limits, etc. ® o @
4.50+0.10 5BENAYOUN 10 RVUE 0.4-1.05 et e~
LFrom a combined fit of 0’(6+ e~ — mnv) with np — 370 and n— wta— 70, and NODE=MO001G3;LINKAGE=AH
fixing B(n — 37r0) /B(np— ntx~ 7r0) = 1.44 £+ 0.04. Recalculated by us from the
cross section at the peak. Supersedes ACHASOV 00D and ACHASOV 06A.
2From the  — 27 decay and using B(n — ~vv)= 39.43 £ 0.26%. NODE=MO001G;:LINKAGE=AH
3 From the n — 370 decay and using B(n — 371'0): (32.24 £ 0.29) x 1072, NODE=MO001G;LINKAGE=AK
4The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020), NODE=MO001G;LINKAGE=BQ
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).
5 A simultaneous fit of et e™ — 7t a7t 7720 704 5y data. NODE=MO001G3:LINKAGE=BE
r(e+ e_)/rtotal X r(If'- I‘_)/rtotal g/l x T15/T NODE=MO001G01
VALUE (units 10~9) EVTS DOCUMENT ID TECN  COMMENT NODE=M001G01
43+1.8+22 45M  LANASTASI 17 KLOE ete — ptu—~ |
1From a fit of the real part of the vacuum polarization by a sum of the leptonic and NODE=MO001G01;LINKAGE=A
hadronic contributions, where the hadronic contribution is parametrized as a sum of
Breit-Wigner resonances w(782), ¢(1020) and using a GOUNARIS 68 parametrization
for the p(770), and a non-resonant term.
w(782) BRANCHING RATIOS NODE_MO01220
-0
(7t 7~ %) /Tiotal r/r NODE—=MO01R21
NIECKNIG 12 describes final-state interactions between the three pions in a dispersive NODE=MO001R21
framework using data on the w7 P-wave scattering phase shift.
VALUE EVTS DOCUMENT ID TECN  COMMENT NODE=MO001R21
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.9024+0.0019 1 AMBROSINO 08G KLOE 1.0-1.03 eTe™ —
Tt 2wY, 27r0'y
0.8965+0.0016+0.0048 1.2M 23 ACHASOV ~ 03D RVUE 0.44-2.00 ef e~ —
Tt
0.880 +0.020 +0.032 11200 3% AKHMETSHIN00C CMD2 ete™ — xta— 20
0.8942+0.0062 3DOLINSKY 89 ND  ete™ - atza—#0
I Not independent of F(7r07) JT(ata— 7r0) from AMBROSINO 086. NODE=MO001R21;LINKAGE=AM
2 Using ACHASOV 03, ACHASOV 03D and B(w — 7T 7~) = (1.70 % 0.28)%. NODE=MO01R:LINKAGE=VF
3 i i + e~ + .—0y/2
4Not independent of the corresponding N(eT e™ ) x N(aT 7~ = )/rtotal. NODE=MO01R:LINKAGE=ZL
Using (et e™)=0.60 + 0.02 keV. NODE=MO001R:LINKAGE=KH
0
F(7°7)/Ttotal 2/l NODE=MO01R28
VALUE (units 10~2) _EVTS DOCUMENT ID TECN  COMMENT NODE=MO001R28
e o o We do not use the following data for averages, fits, limits, etc. ® o @
8.88+0.18 LACHASOV ~ 16A SND 0.60-1.38 ete— — 04 |
8.0940.14 2 AMBROSINO 086 KLOE ete™ — ata— 279, 270,
9.0640.20+0.57 18k 3»* AKHMETSHIN 05 CMD2 0.60-1.38 et e~ — 70+
9.34+0.15+0.31 36k 4 ACHASOV 03 SND 0.60-0.97 et e~ — a0y
8.65+£0.16+0.42 1.2M 96 ACHASOV 03D RVUE 0.44-2.00 et e~ —
T
8.394+0.24 9k TBENAYOUN 96 RVUE ete™ — 0«
8.8840.62 10k “4DOLINSKY 89 ND ete™ — n0xy
LUsing B(w — et e™) from PDG 15. Supersedes ACHASOV 03. I NODE=MO001R28;LINKAGE=A
2 Not independent of r(ﬂ'o’y) JT(rtn— 7r0) from AMBROSINO 08G. NODE=MO001R28:LINKAGE=AM
iUsing B(w — et e)=(7.14 £ 0.13) x 10’5- o NODE=MO01R;LINKAGE=AH
Not independent of the corresponding I'(e™ e™) x I'(w 7)/rtota|. NODE=M001R:LINKAGE=VL
5Using ACHASOV 03, ACHASOV 03D and B(w — 7t 7~) = (1.70 + 0.28)%. NODE=M001R28:LINKAGE=VF
6 ; i +e— 4+ —_0y/r2
Not independent of the corresponding ['(e™ e™) x M(w ™ a™ m-)/TL . . NODE=MO01R28:LINKAGE=ZL
7 Reanalysis of DRUZHININ 84, DOLINSKY 89, DOLINSKY 91 taking into account the NODE=MO01R28:LINKAGE=A1

triangle anomaly contributions.
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[ (%) /T (x+ 7~ =) 2/ NODE=MO001R3
VALUE (units 10~2) DOCUMENT ID TECN  COMMENT NODE=MO001R3
9.411+0.23 OUR FIT Error includes scale factor of 2.0.
9.05+0.27 OUR AVERAGE Error includes scale factor of 1.8.

8.97+0.16 AMBROSINO 086 KLOE eTe™ — ztz— 270, 2705
9.9440.36+0.38 L AULCHENKO 00A SND eTe™ — nt 7270, 2704
8.4 +1.3 KEYNE 76 CNTR #n7 p— wn
109 +25 BENAKSAS 72C OSPK ete™ — =0y
8.1 +£2.0 BALDIN 71 HLBC 2.9 7r+p
13 +4 JACQUET 698 HLBC 2.057tp— ntpw
e o o We do not use the following data for averages, fits, limits, etc. @ o @
9.7 £0.2 +£05 23 ACHASOV 03D RVUE 0.44-2.00 et e — nt 770
9.9 +0.7 2DOLINSKY 89 ND  ete™ — a0y
0 0.0 0 + .~ 0.0
% . .
IFrom o%7™ —r ’y(mcb)/a‘b”7r —mi T (md)) with a phase-space correction NODE—=MO01R3:LINKAGE=AL
factor of 1/1.023.
2 Not independent of the corresponding I'(eT e™) x I'(x0 7)/rt20tal' NODE=M001R3:LINKAGE=VL
3Using ACHASOV 03. Based on 1.2M events. NODE=MO001R3;LINKAGE=VW
+ —_
F(7+77)/Frotal r3/r NODE=M001R15
See also F(7r+7r*)/r(7r+7r*7r0). NODE=MO001R15
VALUE (units 10~2) _EVTS DOCUMENT ID TECN  COMMENT NODE=MO001R15

1.53+0.06 OUR FIT

1.514+0.07 OUR AVERAGE Error includes scale factor of 1.1.

1.52+0.08 THANHART 18 RVUE ete™ — ata— | OCCUR=2
1.46+0.12+0.02 900k 2 AKHMETSHIN 07 ete = ntn

1.304+0.24+0.05 11.2k 3 AKHMETSHIN 04 CMD2 ete™ — ntnx

23811771018 54k  4ACHASOV 02 SND 1.1-1.38 e+Oe_%

—0.90 LI
2.3 +0.5 BARKOV 85 OLYA ete™ = ntn
16 799 QUENZER 78 DMl ete™ — ntnx
3.6 +1.9 BENAKSAS 72 OSPK ete™ — ntr
e o o We do not use the following data for averages, fits, limits, etc. e o @
1.2940.2240.03 970k 50 ABLIKIM 18c BES3 n/(958) — ~ym T~
1.2840.2240.03 970k 78 ABLIKIM 18c BES3 #/(958) — ~ymt o~ OCCUR=3
1.75+0.11 4.5M 9ACHASOV  05A SND ete™ — nta—
2.0140.29 10 BENAYOUN 03 RVUE ete™ — ntx
1.9 +0.3 11 GARDNER 99 RVUE ete™ — ntx
23 +0.4 I2BENAYOUN 98 RVUE ete™ — ata—, ptpu—
1.0 £0.11 I3WICKLUND 78 ASPK 3,46 7T N
1.2240.30 ALVENSLEB... 71c CNTR Photoproduction
13 T12 MOFFEIT 71 HBC 2847 vp
0.80" 028 14 B1GGS 708 CNTR 4.24C — 7t =~ C

1Dispersive analysis.  Value extracted from average of data from AUBERT 09AS, NODE=MO001R15:LINKAGE=D

AKHMETSHIN 07, ACHASOV 06, AMBROSINO 11A, BABUSCI 13D, ABLIKIM 16B
normalised by PDG evaluation for [(w — et e™).

2 A combined fit of AKHMETSHIN 07, AULCHENKO 06, and AULCHENKO 05. NODE=MO001R15;LINKAGE=AK
3Update of AKHMETSHIN 02. NODE=MO001R15:LINKAGE=PT
From the m_ .- spectrum taking into account the interference of the pm and wm NODE=MO001R:LINKAGE=VE

amplitudes.

SFrom a fit to 7T 7~ mass using p(770) (parametrized with the Gounaris-Sakurai ap- NODE=MO001R15;LINKAGE=E
proach), w(782), and box anomaly components.

6 ABLIKIM 18C reports [F(w(782) — 7r+7r_)/rtota|] x [B(n/(958) — w~)] = (3.25 + NODE=MO001R15:LINKAGE=H

0.21 £+ 0.52) x 10~# which we divide by our best value B(n/(958) — w~) = (2.52 +

0.07) x 1072, Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

7From a fit to 71T 7~ mass using p(770) (parametrized with the Gounaris-Sakurai ap- NODE=MO001R15:LINKAGE=]J
proach), w(782), and p(1450) components.
8ABL|K|M 18C reports [I’(w(782) — 7r+7r*)/l’tota|] X [B(n/(958) — wy)] =322+ NODE=MO001R15;LINKAGE=K

0.21 4 0.52) x 10~% which we divide by our best value B(r/(958) — wv) = (2.52 +
0.07) x 10=2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.
9 Using MNw — et e™) from the 2004 Edition of this Review (PDG 04). NODE=MO001R;LINKAGE=SN
10 Using the data of AKHMETSHIN 02 in the hidden local symmetry model. NODE=MO001R;LINKAGE=BY
1 Using the data of BARKOV 85. NODE=MO001R15;LINKAGE=H4




12 Using the data of BARKQV 85 in the hidden local symmetry model.

13From a model-dependent analysis assuming complete coherence.

14 Re-evaluated under F(7r+ W*)/F(wJﬁr* 7r0) by BEHREND 71 using more accurate w —
p photoproduction cross-section ratio.

M(atx~) /T (at 7~ xO) 3/l
See also (7T 77) /Total-
VALUE DOCUMENT ID TECN  COMMENT

0.0171+0.0007 OUR FIT
0.026 +0.005 OUR AVERAGE

0.021 +9:928 L2RATCLIFF 72 ASPK 157 p — n2m
0.028 +£0.006 1 BEHREND 71 ASPK Photoproduction
0.022 70-009 3 ROOS 70 RVUE

1 The fitted width of these data is 160 MeV in agreement with present average, thus the
w contribution is overestimated. Assuming p width 145 MeV.

2Significant interference effect observed. NB of w — 37 comes from an extrapolation.

3ROOS 70 combines ABRAMOVICH 70 and BIZZARRI 70.

M(xt =)/ (x%) l3/r2
VALUE EVTS DOCUMENT ID TECN COMMENT
0.201+0.04 1.98M 1 aLoISIO 03 KLOE 1.02etTe™ —

Tt 7r0

1 Using the data of ALOISIO 02D.

I (neutrals) /Tyotal (Fo+T4)/T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.091+0.006 OUR FIT
0.081+0.011 OUR AVERAGE
0.075+0.025 BIZZARRI 71 HBC 0.0 pp
0.079+0.019 DEINET 698 OSPK 157 p
0.084+0.015 BOLLINI 68C CNTR 2.1 7 p
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.073£0.018 42 BASILE 728 CNTR 1.67 7~ p
I (neutrals) /I (x+ 7~ n0) (T2+T4)/T1
VALUE EVTS DOCUMENT ID TECN COMMENT
0.102+40.008 OUR FIT
+0.011

0.103_0_010 OUR AVERAGE
0.15 +0.04 46 AGUILAR-... 72B HBC 3946 K p
0.10 £0.03 19 BARASH 678 HBC 0.0 pp
0.13440.026 850 DIGIUGNO 668 CNTR 147 p
0.097+0.016 348 FLATTE 66 HBC 14-17K p— AMM
0.06 7903 JAMES 66 HBC 21xTp
0.08 +0.03 35 KRAEMER 64 DBC 127Td
e e o We do not use the following data for averages, fits, limits, etc. o o
0.11 +0.02 20 BUSCHBECK 63 HBC 15K p
I (7%7) /T (neutrals) a/(F2+T4)
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.78:0.07 1 pAKIN 72 OSPK 147~ p— nMM
>0.81 90 DEINET 698 OSPK

1 Error statistical only. Authors obtain good fit also assuming 7r0'y as the only neutral

decay.

I (neutrals) /T (charged particles) (Fo+T4)/(M1+T3)
VALUE DOCUMENT ID TECN COMMENT
0.10040.008 OUR FIT
0.12440.021 FELDMAN 67C OSPK 1277 p
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F(7)/Ttotal s/l

VALUE (units 1074) EVTS DOCUMENT ID TECN  COMMENT

45 +£0.4 OURFIT Error includes scale factor of 1.1.
6.3 £1.3 OUR AVERAGE Error includes scale factor of 1.2.

6.6 +1.7 1 ABELE 97E CBAR 0.0 pp — 5v

83 £2.1 ALDE 93 GAM2 387~ p — wn

30 22 2 ANDREWS 77 CNTR 6.7-10 vCu

e o o We do not use the following data for averages, fits, limits, etc. ® o @

42 +04 £0.1 33k 3ACHASOV 078 SND 0.6-1.38 et e™ — 75y
44472394028 17.4k 45 AKHMETSHINO5 CMD2 0.60-1.38 et e™ — 7y
5.1040.724+0.34 23k O AKHMETSHIN01B CMD2 ete™ — g~y

0.7 to5.5 7 CASE 00 CBAR 0.0 pp — nny

6.56 7521 3525 28BENAYOUN 96 RVUE ete™ — 1

7.3 +29 24DOLINSKY 89 ND ete™ — gy

INo flat nn~y background assumed.
2 Solution corresponding to constructive w-p interference.

3 ACHASOV 078 reports [M(w(782) — n7)/Tiorall X [B(w(782) — ete)] =

(3.10 4 0.31 & 0.11) x 108 which we divide by our best value B(w(782) — et e™)

= (7.36 + 0.15) x 1075, Our first error is their experiment’s error and our second
error is the systematic error from using our best value. Supersedes ACHASOV 00D and
ACHASOQV 06A.

Not independent of the corresponding (et e™) x r(m)/rfotal.

5Using B(w — eTe™) = (7.14 £ 0.13) x 107> and B(n — ~7) = 39.43 + 0.26%.
6 Using B(w —» eTe )= (7.07 + 0.19) x 107> and using B(n — 37r0): (32.24 +
0.29) x 10~2. Solution corresponding to constructive w-p interference. The combined

fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020), and p(1450)

(mass and width fixed at 1450 MeV and 310 MeV respectively). Not independent of the

corresponding (et e™) x r(m)/rfotal.

7 Depending on the degree of coherence with the flat 1~ background and using B(w —
70y)=(8.5 & 0.5) x 10~ 2.

8Reana|ysis of DRUZHININ 84, DOLINSKY 89, DOLINSKY 91 taking into account the

triangle anomaly contributions.

0
r(n7) /T (x%) Ms/M2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.0098+0.0024 1 ALDE 93 GAM2 387~ p — wn

2DOLINSKY 89 ND ete™ — nv
72B OSPK 4-8 7~ p — n3y

0.0082+0.0033
0.010 £0.045 APEL

1 Model independent determination.
25olution corresponding to constructive w-p interference.

r(,n.O et e_) [Ttotal Fe/T

VALUE (units 1074) EVTS DOCUMENT ID TECN  COMMENT

7.7 £0.6 OURFIT
7.7 £0.6 OUR AVERAGE

7.61+0.53+0.64 ACHASOV 08 SND 0.36-0.97 eTe™ — n0et e~
8.19+0.714+0.62 AKHMETSHIN 054 CMD2 0.72-0.84 et e~
5.9 +1.9 43 DOLINSKY 88 ND eTe  — nl0ete™

o -
M7 pt p) /Teotal r7/T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT

1.341+0.18 OUR FIT Error includes scale factor of 1.5.
1.341+0.19 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.

1.41+0.0940.15 ARNALDI 16 NA60 400 GeV (p-A) colli-
sions
1.72+0.25+0.14 3k ARNALDI 09 NA60 158A In—In collisions

0.96+0.23 DZHELYADIN 81B CNTR 25-33 7~ p = wn
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WEIGHTED AVERAGE
1.34+0.19 (Error scaled by 1.5)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X
------ ARNALDI 16 NA60 0.2
- - ARNALDI 09 NA60 1.8
---------- DZHELYADIN 81B CNTR 2.7
4.6
(Confidence Level = 0.098)
J
0 0.5 1 1.5 2 25 3
0 — . —4
r(ﬂ' /~L+N )/rtotal (units 1077)
F(nete™)/leotal g/l
VALUE (units 1075) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<11 AKHMETSHIN 05A CMD2 0.72-0.84 et e™
(et e™)/Motal Fo/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

0.736£0.015 OUR FIT Error includes scale factor of 1.5.
e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.700+0.016 11200 L2 AKHMETSHIN04 CMD2 ete— — 7ta—#0
0.75240.00440.024 12M 23 ACHASOV 03D RVUE 0.44-2.00 eé’ e~ —
™ s ™

0.71440.036 2DOLINSKY 89 ND ete — ata— 0
0.72 +0.03 2 BARKOV 87 CMD ete™ — atr a0
0.64 +0.04 1488 2 KURDADZE 838 OLYA ete™ — aTa— 0
0.67540.069 433 2 CORDIER 80 DMl ete — ata— 0
0.83 +0.10 451 2BENAKSAS 728 OSPK ete™ — ata—#0
0.77 +£0.06 4 AUGUSTIN 690 OSPK eTe™ — ntz—x0
0.65 £0.13 33 5 ASTVACAT... 68 OSPK Assume SU(3)+mixing

Lusing B(w — w7~ «9) = 0.891 + 0.007. Update of AKHMETSHIN 00C.

2 Not independent of the corresponding MetTe )xMxta™ wo)/rfotal.

3Using ACHASOV 03, ACHASOV 03D and B(w — 7r+7r_) = (1.70 £ 0.28)%.
4 Rescaled by us to correspond to w width 8.4 MeV. Systematic errors underestimated.
5 Not resolved from p decay. Error statistical only.

Mata— 70 1r°) /Ttotal o/l
VALUE (units 10*4) CL% DOCUMENT ID TECN COMMENT

< 2 90 ACHASOV ~ 09A SND ete™ — nta— #0470
e o o We do not use the following data for averages, fits, limits, etc. ® o @

<200 90 KURDADZE 86 OLYA eTe™ — at7x 7070
F(mt 7= 7) /Teotal M1/T
VALUE ClL% DOCUMENT ID TECN COMMENT

<0.0036 95 WEIDENAUER 90 ASTE pp— nta nta—~

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

<0.004 95 BITYUKOV 888 SPEC 327 p— 7wtz 4X
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Mata=q)/M(xtn™ 7r°) i/
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.066 90 KALBFLEISCH75 HBC 218K p — /\7r+7'r_'y
<0.05 90 FLATTE 66 HBC 12-17K p—

Arta— o7
M(rta~nt7™) Miotal Mo/l
VALUE CL% DOCUMENT ID TECN COMMENT
<1x10-3 90 KURDADZE 88 OLYA eTe™ —

st ata—

I (7°7%7) /Teotal s/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

6.7+1.1 OUR FIT
6.5+1.2 OUR AVERAGE

6.4j%i0.8 190 L AKHMETSHIN 048 CMD2 0.6-0.97 et e — 7070~
6.6715+0.6 295 ACHASOV ~ 02F SND  0.36-0.97 et e~ —
Ty

e o o We do not use the following data for averages, fits, limits, etc. @ o @

11.8j%$i1.4 190 2 AKHMETSHIN 048 CMD2 0.6-0.97 et e~ — 7070+
7.8+2.7+2.0 63 L3ACHASOV ~ 006 SND ete™ — #0704
127423425 63 23 ACHASOV 006 SND ete™ — #0z0~

07r0'y decay via the w and f{y(500)~ mechanisms.
0.0
™

Lin the model assuming the p — =

2In the model assuming the p — 7
3 Superseded by ACHASOV 02F.

~ decay via the w7 mechanism only.

I'('lro 70 /T (xt 7 1r°) M3/l
VALUE CL% DOCUMENT ID TECN COMMENT
<0.00045 90 DOLINSKY 89 ND eTe  — 9704
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.08 95 JACQUET 698 HLBC 2.057tp— ntpw
I'(1r° 1r°'y) / I'(7r°'y) M3/l
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
7.9+1.3 OURFIT
8.5+2.9 40 + 14 ALDE 948 GAM2 387~ p — n9a0yn
e o o We do not use the following data for averages, fits, limits, etc. @ o @
< 50 90 DOLINSKY 89 ND ete™ — a0z04
<1800 95 KEYNE 76 CNTR 7~ p— wn
<1500 90 BENAKSAS 72C OSPK ete™
<1400 BALDIN 71 HLBC 2.9 7T+p
<1000 90 BARMIN 64 HLBC 13287 p
I (797%7) /I (neutrals) l13/(F2+T4)
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.2240.07 1 pAKIN 72 OSPK 147~ p— nMM
<0.19 90 DEINET 698 OSPK
Igee F(7r0 7) /T (neutrals).
r(ﬂﬂ'o ’Y)/ Mtotal Ma/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<3.3 90 AKHMETSHIN 048 CMD?2 0.6—0.87 ete =
nmTey
M (6t ™) /Trotal F1s/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

74418 OURFIT

7.41+1.8 OUR AVERAGE

6.6+1.44+1.7 4.5M LANASTASI 17 KLOE eTe™ — ptpu—~
0.0+2.9+1.1 18 HEISTER 02¢ ALEP Z — utpu= + X

1Assuming lepton universality in the decay w — ¢t~ and correcting for different phase
space between electron and muon final states.
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M(utp)/M(xt 7 a0) ls/T1
VALUE (units 1073 CL% DOCUMENT ID TECN COMMENT
<0.2 90 WILSON 69 OSPK 1277 C — Fe
e o o \We do not use the following data for averages, fits, limits, etc. ® o o
<1.7 74 FLATTE 66 HBC 12-17K p—
At p~
<1.2 BARBARO-... 65 HBC 27K ™ p
0 - -
F(x%utp=)/M(ptp) M7/T1s
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
1.2+0.6 30 1DZHELYADIN 79 CNTR 25-33 T p
1Superseded by DZHELYADIN 818 result above.
I(37)/Ttotal M16/T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<1.9 95 1 ABELE 97E CBAR 0.0 pp — 5v
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<2 90 1 PROKOSHKIN 95 GAM2 38 T p— 3vn
1 From direct 3+ decay search.
0
I (n7°) /Teotal Mz7/T
Violates C conservation.
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o
<0.001 90 ALDE 94B GAM2 387~ p — nrron
0 -0
[T (77) + T ()] /T (a+ 7w~ =) (Fs+T17)/T1
VALUE CL% DOCUMENT ID TECN COMMENT
<0.016 90 LFLATTE 66 HBC 12-17K p—
Axt ™ MM
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.045 95 JACQUET 698 HLBC 2.0571Tp— 71 pw
1 Restated by us using B(n — charged modes) = 29.2%.
I (nn0) /T (x7) Mz7/l2
Violates C conservation.
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<2.6 90 1STAROSTIN 09 CRYM ~p — nrlp

LSTAROSTIN 09 reports [I(w(782) — 770)/T(w(782) = x04)] x [B(n — 27)]
< 1.01 x 10~3 which we divide by our best value B(n — 27) = 39.41 x 10~2.

r(2x%)/r(x%y) lg/l2
Violates C conservation and Bose-Einstein statistics.

VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT

<2.59 90 STAROSTIN 09 CRYM ~p — 270p

I (37°) /Ttotal l1o/T
Violates C conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @

<3x 104 920 PROKOSHKIN 95 GAM2 387 p — 3705

r(379)/r (x%7) o/l2
Violates C conservation.

VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT

<2.72 90 STAROSTIN 09 CRYM ~vp — 379p

I (37%) /T (nt 7~ x0) Mo/l
Violates C conservation.

VALUE CL% DOCUMENT ID COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.009 90 BARBERIS 01 450 pp — ps3n0p,
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I (invisible) /I (x+ 7~ x0) l20/T1
VALUE ClL% DOCUMENT ID TECN COMMENT
<8.1 x 105 90 ABLIKIM 185 BES3 J/i — wn — wrnta— a0 |

PARAMETER A IN w — #9¢+¢~ DECAY

In the pole approximation the electromagnetic transition form factor for a
resonance of mass M is given by the expression:

|F%2 = (1 - M2/A%)=2,
where for the parameter A vector dominance predicts A = M, ~
0.770 GeV. The ARNALDI 09 measurement is in obvious conflict with
this expectation. Note that for n — 'yu+ p~ decay ARNALDI 09 and
DZHELYADIN 80 obtain the value of A consistent with vector dominance.

PARAMETER A IN w — 79u+ u— DECAY

VALUE (GeV) EVTS DOCUMENT ID TECN COMMENT

0.670 +0.006 OUR AVERAGE

0.67070.0039 4-0.0056 1 ARNALDI 16 NAGO 400 GeV (p-A) colii- |
sions

0.668 +£0.009 +0.003 3k 2 ARNALDI 09 NA60 158A In—In collisions

e e o We do not use the following data for averages, fits, limits, etc. ® o @
0.65 +£0.03 DZHELYADIN 81B CNTR 25-33 7 p — wn

1 ARNALDI 16 reports /\72(w) = 2.223 4 0.026 % 0.037 GeV—2 which we converted to
the quoted A value.

2 ARNALDI 09 reports /\*2(0.1) = 2.24 + 0.06 £ 0.02 GeV 2 which we converted to the
quoted A value.

PARAMETER A IN w — n%te~ DECAY

VALUE (GeV) EVTS DOCUMENT ID TECN COMMENT
0.709+0.037 1.1k 1 ADLARSON 178 A2MM ~vp — wp |

L ADLARSON 178 reports A—2(w79) = 1.99 + 0.21 GeV ™2 that we converted to the
quoted A value.

ENERGY DEPENDENCE OF w -+ nt#—#% DALITZ PLOT
The following experiments fit to one or more of the coefficients «, 3, v for |matrix
element|2 x P(1+2aZ+ 28 z3/2 sin(3¢) + 2772 + O(Z5/2)) where P
is the P-wave phase-space factor and Z, ¢ are kinematical variables as defined in
ADLARSON 17.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.133 +0.008 OUR AVERAGE
0.1321£0.0067+0.0046 260k L ABLIKIM 18ADBES3  J/¢ — wn |
0.147 +0.036 44k ADLARSON 17 WASA ain pd — 3He w,
pp — ppw

1 Keeping a term linear in Z only. A fit with the terms proportional to Z and z3/2 gives |
o = 0.133 £ 0.041 and 8 = 0.037 +£ 0.054.
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BENAYOUN 13 EPJ C73 2453 M. Benayoun, P. David, L. DelBuono (PARIN, BERLIN+)
DAVIER 13 EPJ C73 2597 M. Davier et al.

LEES 12G PR D86 032013 J.P. Lees et al. (BABAR Collab.)

NIECKNIG 12 EPJ C72 2014
AMBROSINO 11A PL B700 102
BENAYOUN 10 EPJ C65 211 M. Benayoun et al.
ACHASOV 09A JETP 109 379 M.N. Achasov et al.
Translated from ZETF 136 442.
ARNALDI 09 PL B677 260 R. Arnaldi et al.
AUBERT 09AS PRL 103 231801 B. Aubert et al.
STAROSTIN 09 PR C79 065201 A. Starostin et al.
ACHASOV 08 JETP 107 61 M.N. Achasov et al.
Translated from ZETF 134 80.

F. Niecknig, B. Kubis, S.P. Schneider (BONN)
F. Ambrosino et al. (KLOE Collab.)

(SND Collab.

)
(NA60 Collab.)
(BABAR Collab.)
(Crystal Ball Collab. at MAMI)

(SND Collab.)
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AMBROSINO
ACHASOV
AKHMETSHIN
ACHASOV

ACHASOV
AULCHENKO

ACHASOV

AKHMETSHIN
AKHMETSHIN
AULCHENKO

AKHMETSHIN
AKHMETSHIN
AUBERT,B
PDG
ACHASOV
ACHASOV
ALOISIO
BENAYOUN
ACHASOV
ACHASOV
AKHMETSHIN
ALOISIO
HEISTER
ACHASOV
AKHMETSHIN
BARBERIS
ACHASOV
ACHASOV

ACHASOV

AKHMETSHIN
AULCHENKO

CASE
ACHASOV
GARDNER
BENAYOUN
ABELE
BENAYOUN
PROKOSHKIN

WURZINGER
ALDE
AMSLER
ALDE

Also
AMSLER
WEIDENAUER
ANTONELLI
DOLINSKY
WEIDENAUER
DOLINSKY
BITYUKOV

DOLINSKY
KURDADZE

AULCHENKO
BARKOV

KURDADZE

BARKOV
DRUZHININ
KURDADZE

DZHELYADIN
CORDIER
DZHELYADIN
ROOS
BENKHEIRI
DZHELYADIN
COOPER
QUENZER
VANAPEL...
WICKLUND
ANDREWS
GESSAROLI
KEYNE

Also
KALBFLEISCH
AGUILAR-...
APEL
BASILE
BENAKSAS
BENAKSAS
BENAKSAS
BORENSTEIN
BROWN
DAKIN
RATCLIFF
ALVENSLEB...
BALDIN

08G
07B
07
06

06A
06

05A

05
05A
05

04
04B
04N
04
03
03D
03
03
02E
02F
02
02D
02C
01E
01B
01
00
00D

00G

00C
00A

00
99E
99
98
97E
96
95

95
94B
94C
93

93B
93
92
91
90
89
88B

88
88

87
87

86
85
83B

81B
80
80
80
79
79
78B
78
78
78
7
7
76

75
72B
72B
72B
72
72B
72C
72
72
72
72
71C
71

PL B669 223
PR D76 077101
PL B648 28
JETP 103 380
Translated from
PR D74 014016
JETPL 84 413
Translated from
JETP 101 1053
Translated from
PL B605 26
PL B613 29
JETPL 82 743
Translated from
PL B578 285
PL B580 119
PR D70 072004
PL B592 1

PL B559 171
PR D68 052006
PL B561 55
EPJ C29 397
PR D66 032001
PL B537 201
PL B527 161
PL B537 21

PL B528 19
PR D63 072002
PL B509 217
PL B507 14
EPJ C12 25
JETPL 72 282
Translated from
JETPL 71 355
Translated from
PL B476 33
JETP 90 927
Translated from
PR D61 032002

F. Ambrosino et al.

M.N. Achasov et al.

R.R. Akhmetshin et al.

M.N. Achasov et al.
ZETF 130 437.

M.N. Achasov et al.

V.M. Aulchenko et al.
ZETFP 84 491.

M.N. Achasov et al.
ZETF 128 1201.

R.R. Akhmetshin et al.

R.R. Akhmetshin et al.

V.M. Aulchenko et al.
ZETFP 82 841.

R.R. Akhmetshin et al.

R.R. Akhmetshin et al.

B. Aubert et al.

S. Eidelman et al.

M.N. Achasov et al.

M.N. Achasov et al.

A. Aloisio et al.

M. Benayoun et al.

M.N. Achasov et al.

M.N. Achasov et al.

R.R. Akhmetshin et al.

A. Aloisio et al.

A. Heister et al.

M.N. Achasov et al.

R.R. Akhmetshin et al.

D. Barberis et al.

M.N. Achasov et al.

M.N. Achasov et al.
ZETFP 72 411.

M.N. Achasov et al.
ZETFP 71 519.

R.R. Akhmetshin et al.

V.M. Aulchenko et al.
ZETF 117 1067.

T. Case et al.

(KLOE

(SND

(Novosibirsk CMD-2
(Novosibirsk SND

(SND
(Novosibirsk CMD-2

(Novosibirsk SND

(Novosibirsk CMD-2
Novosibirsk CMD-2
Novosibirsk CMD-2

Novosibirsk CMD-2
Novosibirsk CMD-2
(BABAR

(PDG

(Novosibirsk SND
(Novosibirsk SND
(KLOE

(
(
(
(

(Novosibirsk SND
(Novosibirsk SND
(Novosibirsk CMD-2
(KLOE

(ALEPH
(Novosibirsk SND
(Novosibirsk CMD-2

(Novosibirsk SND
(Novosibirsk SND

(Novosibirsk SND

(Novosibirsk CMD-2
(Novosibirsk SND

(Crystal Barrel

Collab.
Collab.

Collab.

Collab.

)
)
)
Collab.)
)
Collab.)

)

PL B462 365 M.N. Achasov et al. (Novosibirsk SND Collab.
PR D59 076002 S. Gardner, H.B. O'Connell

EPJ C2 269 M. Benayoun et al. (IPNP, NOVO, ADLD+)
PL B411 361 A. Abele et al. (Crystal Barrel Collab.)
ZPHY C72 221 M. Benayoun et al. (IPNP, NOVO)
PD 40 273 Y.D. Prokoshkin, V.D. Samoilenko (SERP)
Translated from DANS 342 610.

PR C51 443 R. Waurzinger et al. (BONN, ORSAY, SACL+)
PL B340 122 D.M. Alde et al. (SERP, BELG, LANL, LAPP+)
PL B327 425 C. Amsler et al. (Crystal Barrel Collab.)
PAN 56 1229 D.M. Alde et al. (SERP, LAPP, LANL, BELG+)
Translated from YAF 56 137.

ZPHY C61 35 D.M. Alde et al. (SERP, LAPP, LANL, BELG+)
PL B311 362 C. Amsler et al. (Crystal Barrel Collab.)
ZPHY (59 387 P. Weidenauer et al. (ASTERIX Collab.)
ZPHY (C56 15 A. Antonelli et al. (DM2 Collab.)
PRPL 202 99 S.I. Dolinsky et al. (NOVO)
ZPHY C47 353 P. Weidenauer et al. (ASTERIX Collab.)
ZPHY C42 511 S.1. Dolinsky et al. (NOVO)
SINP 47 800 S.I. Bityukov et al. (SERP)
Translated from YAF 47 1258.

SINP 48 277 S.I. Dolinsky et al. (NOVO)
Translated from YAF 48 442.

JETPL 47 512 L.M. Kurdadze et al. (NOVO)
Translated from ZETFP 47 432.

PL B186 432 V.M. Aulchenko et al. (NOVO)
JETPL 46 164 L.M. Barkov et al. (NOVO)
Translated from ZETFP 46 132.

JETPL 43 643 L.M. Kurdadze et al. (NOVO)
Translated from ZETFP 43 497.

NP B256 365 L.M. Barkov et al. (NOVO)
PL 144B 136 V.P. Druzhinin et al. (NOVO)
JETPL 36 274 A.M. Kurdadze et al. (NOVO)
Translated from ZETFP 36 221.

PL 102B 296 R.l. Dzhelyadin et al. (SERP)
NP B172 13 A. Cordier et al. (LALO)
PL 94B 548 R.I. Dzhelyadin et al. (SERP)
LNC 27 321 M. Roos, A. Pellinen HELS)
NP B150 268 P. Benkheiri et al. (EPOL, CERN, CDEF+)
PL 84B 143 R.I. Dzhelyadin et al. (SERP)
NP B146 1 AM. Cooper et al. (TATA, CERN, CDEF+)
PL 76B 512 A. Quenzer et al. (LALO)
NP B133 245 G.W. van Apeldoorn et al. (ZEEM)
PR D17 1197 A.B. Wicklund et al. (ANL)
PRL 38 198 D.E. Andrews et al. (ROCH)
NP B126 382 R. Gessaroli et al. (BGNA, FIRZ, GENO+)
PR D14 28 J. Keyne et al. (LOIC, SHMP)
PR D8 2789 D.M. Binnie et al. (LOIC, SHMP)
PR D11 987 G.R. Kalbfleisch, R.C. Strand, JW. Chapman  (BNL+)
PR D6 29 M. Aguilar-Benitez et al. (BNL)
PL 41B 234 W.D. Apel et al. (KARLK, KARLE, PISA)
Phil. Conf. 153 M. Basile et al. (CERN)
PL 39B 289 D. Benaksas et al. (ORSAY)
PL 42B 507 D. Benaksas et al. (ORSAY)
PL 42B 511 D. Benaksas et al. (ORSAY)
PR D5 1559 S.R. Borenstein et al. (BNL, MICH)
PL 42B 117 R.M. Brown et al. (ILL, ILLC)
PR D6 2321 J.T. Dakin et al. (PRIN)
PL 38B 345 B.N. Ratcliff et al. (SLAC)
PRL 27 888 H. Alvensleben et al. (DESY)
SJNP 13 758 (ITEP)

Translated from

A.B. Baldin et al.
YAF 13 1318.
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BEHREND 71
BIZZARRI 71
COYNE 71
MOFFEIT 71
ABRAMOVI... 70

BIGGS 70B
BIZZARRI 70
ROOS 70

PRL 27 61
NP B27 140
NP B32 333
NP B29 349
NP B20 209
PRL 24 1201
PRL 25 1385
DNPL/R7 173

Proc. Daresbury Study Weekend No. 1.

AUGUSTIN 69D

BIZZARRI 69
DEINET 69B
JACQUET 69B
WILSON 69
Also
ASTVACAT... 68
BOLLINI 68C
GOUNARIS 68
BARASH 67B

FELDMAN 67C
DIGIUGNO 668

FLATTE 66
JAMES 66
BARBARO-... 65
BARMIN 64

KRAEMER 64
BUSCHBECK 63

PL 28B 513

NP B14 169

PL 30B 426

NC 63A 743
Private Comm.

PR 178 2095

PL 27B 45

NC 56A 531

PRL 21 244

PR 156 1399

PR 159 1219

NC 44A 1272

PR 145 1050

PR 142 896

PRL 14 279

JETP 18 1289
Translated from ZETF 45
PR 136 B496
Siena Conf. 1 166

H.J. Behrend et al.
R. Bizzarri et al.
D.G. Coyne et al.
K.C. Moffeit et al.
M. Abramovich et al.
P.J. Biggs et al.

R. Bizzarri et al.

M. Roos

J.E. Augustin et al.

R. Bizzarri et al.

W. Deinet et al.

F. Jacquet et al.

R. Wilson

A.A. Wehmann et al.
R.G. Astvatsaturov et al.
D. Bollini et al.

G.J. Gounaris, J.J. Sakurai
N. Barash et al.

M. Feldman et al.

G. Di Giugno et al.
S.M. Flatte et al.

F.E. James, H.L. Kraybill

A. Barbaro-Galtieri, R.D. Tripp

V.V. Barmin et al.

1879.

R.W. Kraemer et al.
B. Buschbeck et al.

(ROCH, CORN, FNAL

(JHU, NWES, WOOD
(VIEN, CERN, ANIK

)

(CERN, CDEF)

(LRL)

(LRL, UCB, SLAC+)
(CERN)

DARE)

(ROMA, SYRA)
(CERN)

(ORSAY)

(CERN, CDEF)
(KARL, CERN)
(EPOL, BERG)
HARV)

(HARV, CASE, SLAC+)
(JINR, MOSU)
(CERN, BGNA, STRB)
(CoLu)

(PENN)

(NAPL, FRAS, TRST)
(LRL)

(YALE, BNL)

(LRL)

(ITEP)

)

)

IG(JPC) _ 0—|—(0— +)

7'(958) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
957.78 +0.06 OUR AVERAGE
957.7934+0.054+0.036 3.9k LIBBY 08 CLEO J/y — ~7/
9579 +0.2 +0.6 4800 WURZINGER 96 SPEC 1.68 pd — 3He77’
957.46 +0.33 DUANE 74 MMS 77 p— nMM
958.2 +0.5 1414 DANBURG 73 HBC 22K p— Ay
958 +1 400 JACOBS 73 HBC 29K p— Ay
956.1 +1.1 3415 1 BASILE 71 CNTR 167 p— n7n
e o o We do not use the following data for averages, fits, limits, etc. ® o @
957.5 =+0.2 BAI 04) BES2 J/¢p = ~yymt o
959 +1 630 2BELADIDZE 92C VES 36 7~ Be — 7~ n'nBe
958 +1 340 2 ARMSTRONG 918 OMEG 300 pp — ppn7r+7r_
958.2 +0.4 622 2 AUGUSTIN 90 DM2 J/¢ — ynrt o=
957.8 +0.2 2420 2 AUGUSTIN 90 DM2 J/¢p — *y'y7r+7r*
956.3 +1.0 143 2 GIDAL 87 MRK2 ete™ —

et e_777r+7r
957.4 +1.4 535 3 BASILE 71 CNTR 167 p— n7n
957 +1 RITTENBERG 69 HBC 1.7-2.7 K™ p

1 Using all 77/ decays.
2Systematic uncertainty not estimated.

3Using 71’ decays into neutrals. Not independent of the other listed BASILE 71 1/ mass

measurement.
7'(958) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
0.188+0.006 OUR FIT
[0.196 + 0.009 MeV OUR 2019 FIT]
0.230+0.021 OUR AVERAGE
0.2264+0.0174+0.014 2300 CZERWINSKI 10 MMS pp — pp1n
0.40 +0.22 4800 WURZINGER 96 SPEC 1.68 pd — 3He77’
0.28 +0.10 1000 BINNIE 79 MMS 0 T p— nMM
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.20 +0.04 BAI 04) BES2 J/p — yyrta—
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7'(958) DECAY MODES

Mode Fraction (I';/T) Confidence level
rh ntan (425 +05 )%
M pofy(including non-resonant (295 +04 )%

t a7 )
rs o
r, %%, (224 +£05 )%
Ny wvy (252 £0.07 )%
e wete (20 +04 )x1074
M v ( 2.30740.033) %
g 3a0 ( 250 £0.17 ) x 10~3
o putp—~ ( 1.13 £0.28 ) x 10~4
Fo m o ptu™ < 29 x 1075 90%
ry ata— a0 (13.61 £0.17 ) x 1073
Mo (a7~ 7% S-wave (38 +05 )x1073
M3 =tpt (7.4 +23 )x10~4
P 7r0p0 < 4 % 90%
M 2(rT77) (84 +£09 )x107°
e =«ta 2n° (18 +04 )x10—4
M7 2(7T77) neutrals <1 % 95%
Mg 2(rta)a® < 18 x 1073 90%
Mo 2(rtn)2x0 <1 % 95%
Mo 3(rT77) < 31 x 1072 90%
My K*rF < 4 x 1075 90%
My whn~ete (24 f%g ) x 1073
M3 7he v+ cc < 21 x 10~4 90%
Toa ~ete (491 +0.27 ) x 104
Fo5 707y (1320 £0.24 ) x 103
M6 7977 (non resonant) (62 +09 )x10~%
Fo7  nyYy < 133 x 104 90%
Mg 4m0 < 32 x 10—4 90%
Mg ete™ < 56 x 1079 90%
M3 invisible < 6 x 10~4 90%
Charge conjugation (C), Parity (P),
Lepton family number (LF) violating modes

M3 mh7~ P,CP < 18 x 1072 90%
Mo w070 PCP < 4 x 10—4 90%
M3 nleter c la] < 14 x 1073 90%
M3 nete™ c 6] < 24 x 10—3 90%
M35 3y C < 10 x 104 90%
M ptp a0 c [a] < 6.0 x 1075 90%
M37 puhp n C l[a] < 15 x 107 90%
Mg ep LF < 47 x 10~4 90%

[a] C parity forbids this to occur as a single-photon process.
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CONSTRAINED FIT INFORMATION

An overall fit to the total width, a partial width, 2 combinations
of partial widths obtained from integrated cross section, and 19
branching ratios uses 51 measurements and one constraint to de-
termine 9 parameters. The overall fit has a x2 = 69.4 for 43
degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6pi5pj>/(5pi-5pj), in percent, from the fit to parameters p;, including the branch-
ing fractions, x; = [;/[ota)- The fit constrains the x; whose labels appear in this
array to sum to one.

X2 —24

x4 —74  —42

x5 -7 -6 -2

x7 -1 -7 9 -1

xg | —17 -9 19 0 2

x11 -1 -1 -1 0 0 0

X2 -9 -7 -7 -1 2 -2 0

r 11 -10 —1 1 —40 0 0 2
X1 X2 X4 X5 X7 Xg X111 X22
Mode Rate (MeV)
rn wta 0.0799 +0.0029 DESIG=1
M, pPv(including non-resonant 0.0554 40.0019 DESIG=9
T )
r, a9%x% 0.0421 +0.0017 DESIG=2
g wvy 0.00474+0.00020 DESIG=7
s vy 0.0043440.00013 DESIG=6
rg 3n9 (47  +04 )x1074 DESIG=8
My ata—z0 (6.8 +£04 )x10~4 DESIG=121
fpy tmete (44 23 )10 DESIG=10
‘r]’(958) PARTIAL WIDTHS NODE=MO002220

F(v7) M7 NODE=M002W4
VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT NODE=M002W4
4.3410.14 OUR FIT NEW

[4.36 & 0.14 keV OUR 2019 FIT]
4.28:+0.19 OUR AVERAGE

41740104027 2000 Ll ACCIARRI  98q L3 ete™ = ete atany

4.534+0.29+0.51 266 KARCH 92 CBAL ete™ — eTe nnlr0

3.614+0.134+0.48 2BEHREND 91 CELL ete™ — eTe 7/(958)

46 +1.1 +0.6 23 BARU 90 MD1 ete  — ete ntav

4.5740.25+0.44 BUTLER 90 MRK2 ete™ — et e 17/(958)

5.08+0.24+0.71 547 3 ROE 90 ASP ete™ — ete 2y

3.8 £0.7 £0.6 34 AIHARA 88C TPC ete™ = eTe pnta™

49 +05 +0.5 136 4WILLIAMS 88 CBAL eTe™ — ete 2y

e o o We do not use the following data for averages, fits, limits, etc. @ o @

47 +£0.6 +0.9 143 5 GIDAL 87 MRK2 ete™ — eTe nata—

4.0 +0.9 6 BARTEL 85t JADE eTe™ — ete 2y
L No non-resonant 7+ 7~ contribution found. NODE=MO002W4;LINKAGE=AC
2 Reevaluated by us using B(n/ — p(770)v) = (30.2 £ 1.3)%. NODE=MO002W4:LINKAGE=K1
3 Reevaluated by us using B(n' = vv) = (2.11 £ 0.13)%. NODE=MO002W4:LINKAGE=K?2
4 Reevaluated by us using B(n' = ~vv) = (2.11 £ 0.13)%. NODE=MO002W4:LINKAGE=K3
5Superseded by BUTLER 90. NODE=MO002W4;LINKAGE=C

6Systematic error not evaluated. NODE=MO002W4;LINKAGE=A



M(ete) M9
VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<1.1x10~3 90  L2ACHASOV 15 SND 0958 ete™ — man

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<2.0 x 1073 90 2ACHASOV 15 SND 0958 ete™ — 7an
<2.4 x 1073 90 2 AKHMETSHIN15 CMD3 0.958 ete™ — ntnn

1Combining data of ACHASOV 15 and AKHMETSHIN 15.
2 Using n and 7/ branching fractions from PDG 14.

7/(958) (i)l (y~)/r (total)

This combination of a partial width with the partial width into v+ and
with the total width is obtained from the integrated cross section into
channel(i) in the v~ annihilation.

(yv) x T(p%7(including non-resonant 7+ 7~ 7)) /Tiotal r7ra/l
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

1.28+0.04 OUR FIT
[1.26 & 0.04 keV OUR 2019 FIT]

1.264+0.07 OUR AVERAGE Error includes scale factor of 1.2.
1.094+0.04+0.13 BEHREND 91 CELL ete™
1.35+0.09+0.21 AIHARA 87 TPC ete™

ete™ p(770)0fy
e py

1.134+0.04+0.13 867 ALBRECHT 878 ARG eTe™ — ete py
1.5340.09-+0.21

1.1440.08+£0.11 243 BERGER 848 PLUT ete™ — eTe py
1.7340.34+0.35 95 JENNI 83 MRK2 ete™ = eTe py

1.49+0.13+£0.027 213 BARTEL 828 JADE ete™

N
N
_)
ALTHOFF 84E TASS ete™ = eTe py
—
—
_)
e o o We do not use the following data for averages, fits, limits, etc. o

1.8540.31+0.24 43 BEHREND  82C CELL ete™ — eTe py
F(v7) x F(x%7%n) /Tiotal F7Ma/T
VALUE (keV) DOCUMENT ID TECN COMMENT

0.97+0.04 OUR FIT Error includes scale factor of 1.1.  [1.00 & 0.05 keV OUR 2019
FIT]

0.92+0.06+0.11 1 KARCH 92 CBAL ete™ — eTe nnls0
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.95+0.05+0.08 2 KARCH 90 CBAL ete™ — eTe nnl#0

1.0040.08+0.10 23 ANTREASYAN 87 CBAL eTe™ — ete nn0n0

1 Reevaluated by us using B(n — ~7) = (39.21 + 0.34)%. Supersedes ANTREASYAN 87
and KARCH 90.
2Supelrseded by KARCH 92.

3 Using BR(n — 27)=(38.9 & 0.5)%.

7' (958) (i)l (et e™)/I(total)

I'(1r+ T 17) X I'(e"‘ e‘)/l’tota| I'1I'29/I'
VALUE (10_3 eV) CL% DOCUMENT ID TECN COMMENT
<1.0 90 1 AKHMETSHIN 15 CMD3 0958 ete™ — nTa ™

LAKHMETSHIN 15 reports [ (1/(958) — 7t 77 n) x T(7/(958) = et e™)/Motall
x [B(n = 2y)] < 4.1 x 10~%4 eV which we divide by our best value B(n — 2v) =
39.41 x 102,

7/(958) BRANCHING RATIOS

M7t 7~ 1) /Teotal r/r
VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT

425 +£0.5 OUR FIT Error includes scale factor of 1.1. [0.426 £+ 0.007 OUR 2019 FIT]
41.24+0.081+1.24 312k ABLIKIM 19T BES  J/¢ — ~1/

e o o We do not use the following data for averages, fits, limits, etc. ® o @

424 +1.1 £0.4 1.2k 1 PEDLAR 09 CLEO J/¢ — ~7/

INot independent of other n branching fractions and ratios in PEDLAR 09.
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I (= 7~ n(charged decay)) /Ttotal 0.2810r; /T NODE—MO02R3
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO002R3
0.1194+0.0015 OUR FIT Error includes scale factor of 1.1. [0.1196 + 0.0019 OUR NEW
2019 FIT]
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.123 +£0.014 107 RITTENBERG 69 HBC 1727 K p
0.10 +0.04 10 LONDON 66 HBC 224K p— A2rt 27— 0
0.07 +0.04 7 BADIER 658 HBC 3 K™ p
I (7~ n(neutral decay)) /Ttotal 0.7212r1 /T NODE—MO02R1
VALUE EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R1
0.306+0.004 OUR FIT Error includes scale factor of 1.1.  [0.307 + 0.005 OUR 2019 NEW
FIT]
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.31440.026 281 RITTENBERG 69 HBC 1727 K p
I (% (including non- tnt n= 7)) /T o/l
pylincluding non-resonantm' m 7y total 2 NODE=MO002R6
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT NODE=MO02R6
29.5 £ 0.4 OURFIT Error includes scale factor of 1.1. [0.289 + 0.005 OUR 2019 NEW
FIT]
29.9 + 0.6 OUR AVERAGE [0.319 + 0.030 OUR 2009 AVERAGE] NEW
29.90+ 0.03+0.55 913k ABLIKIM 19T BES  J/¢ — ~7/ I
e o o We do not use the following data for averages, fits, limits, etc. @ o @
287 + 0.7 £04 0.2k 1 PEDLAR 09 CLEO J/y — ~7/
329 £ 33 298 RITTENBERG 69 HBC 1.7-2.7 K™ p
20 +10 20 LONDON 66 HBC 224K p— Antr
34 £ 9 35 BADIER 658 HBC 3 K™ p
I Not independent of other 7’ branching fractions and ratios in PEDLAR 09. NODE=MO002R6;LINKAGE=PE
0
r(P 'Y)/rtotal 3/l NODE=MO002R66
VALUE (%) EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R66
e o o We do not use the following data for averages, fits, limits, etc. @ o @
33.34-40.06+1.60 970k L ABLIKIM 18c BES3 1#/(958) — ~ynt 7™
34.43+£0.52+1.97 970k 2 ABLIKIM 18C BES3 17/(958) = ~nt 7~ OCCUR=2
LFrom a fit to 7T 7~ mass using p(770), w(782), and box anomaly components. I NODE=MO002R66;LINKAGE=A
2From a fit to 7 7~ mass using p(770), w(782), and p(1450) components. I NODE=MO002R66;LINKAGE=B
I (p°~ (including non-resonant 7+ 7~ 7)) /I (x+ 7~ 1) ry/T1 NODE—MO02RA43
VALUE DOCUMENT ID TECN  COMMENT NODE=MO002R43
0.6941+0.014 OUR FIT Error includes scale factor of 1.1. [0.679 + 0.017 OUR 2019 NEW
FIT]
0.683+0.020 OUR AVERAGE
0.67740.02440.011 PEDLAR 09 CLE3 J/v — 7'y
0.69 +0.03 ABLIKIM 06E BES2 J/v¢ — n/'y

I (p° 7 (including non-resonant 7+ «~ 7)) /T (7 =~ n(neutral decay))

M2/0.7141y NODE=MO002R27
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO002R27
0.9'?2:|:0.020 OUR FIT  Error includes scale factor of 1.1. [0.951 + 0.024 OUR 2019 NEW
FIT
0.97 +0.09 OUR AVERAGE
0.70 +0.22 AMSLER 048 CBAR 0pp — ntn 1
1.07 +£0.17 BELADIDZE 92C VES 36 7 Be — = 1/nBe
0.92 +0.14 473 DANBURG 73 HBC 22K p— Ax0
1.11 +0.18 192 JACOBS 73 HBC 29K p— AX0
F(7%7%n) /eotal Ta/T NODE=MO02R48
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R48
22.4 £0.6 OURFIT Error includes scale factor of 1.1. [0.228 & 0.008 OUR 2019 FIT] NEW
21.36+0.10+0.92 52k ABLIKIM 19T BES  J/¢ — ~1ff |
e o o We do not use the following data for averages, fits, limits, etc. @ o @
235 +£1.3 +£0.4 32k lPEDLAR 09 CLEO J/o — 1

INot independent of other n/ branching fractions and ratios in PEDLAR 09. NODE=MO002R48:LINKAGE=PE



I (79707 (379 decay)) /T total 0.321, /T

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.0718+0.0018 OUR FIT  Error includes scale factor of 1.1. [0.0733 £ 0.0026 OUR
2019 FIT]

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.11 +0.06 4 BENSINGER 70 DBC 22rtd
F(1r°1r°n)/r(7r+ 1) F4/T1
VALUE DOCUMENT ID TECN  COMMENT

0.527+0.019 OUR FIT Error includes scale factor of 1.1. [0.536 + 0.026 OUR 2019
FIT]

0.555+-0.043+-0.013 PEDLAR 09 CLE3 J/op— 7'y
I (p°~ (including non-resonant =+ «~ 4)) /T (wwn) Ma/(M1+T4)
VALUE DOCUMENT ID TECN COMMENT

0.454+0.009 OUR FIT Error includes scale factor of 1.1. [0.442 £+ 0.012 OUR 2019
FIT]

0.43 +0.02 +0.02 BARBERIS ~ 98C OMEG 450 pp — pr7’ ps

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.31 +0.15 DAVIS 68 HBC 55K p
I(wv)/Ttotal Ms/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

2,52 +£0.07 OURFIT

[(2.62 4 0.13) x 1072 OUR 2019 FIT]

2,50 +0.07 OUR AVERAGE

[(2.55 + 0.16) x 102 OUR 2019 AVERAGE]

2.489+0.0184+0.074 23k ABLIKIM 19T BES  J/¢ — ~1/
2.55 +0.03 +0.16 33.2k 1 ABLIKIM 15ADBES3  J/¢ — n'~
e o o We do not use the following data for averages, fits, limits, etc. @ o @

2.34 £0.30 +0.04 70 2 PEDLAR 09 CLEO J/¢ — ~7/

LUsing B(J/ — 1'~) = (5.1540.16)x 10~3 and B(w — «T 7~ 79) = (89.2£0.7)%.
Not independent of other n/ branching fractions and ratios in PEDLAR 09.

M (wy)/T (77~ n) Ms/T1

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.0593+0.0018 OUR FIT  Error includes scale factor of 1.1.  [0.0615 £ 0.0033 OUR
2019 FIT]

0.055 +0.007 +0.001 PEDLAR 09 CLE3 J/¢y — 7'y

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.068 +0.013 68 ZANFINO 77 ASPK 847 p
F(w'y)/l'(1r°1r°n) Ms/a
VALUE DOCUMENT ID TECN COMMENT

0.113+0.004 OUR FIT
[0.115 + 0.007 OUR 2019 FIT]

0.147+0.016 ALDE 87B GAM2 38 7~ p — néy
MNwete™)/M(w7) le/Ts
VALUE (units 1073) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @
7.71+1.344+0.54 1 ABLIKIM 15ADBES3  J/¢ — n'~

10Obtained from other ABLIKIM 15AD meausurements with common systematics taken
into account.

I'(we"‘e‘)/l'tota| I'5/I'
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
1.97+0.34+0.17 66 1 ABLIKIM 15ADBES3  J/4 — 1’y

LUsing B(J/¢ — ') = (5.15+0.16) x 10~ 3 and B(w — nt 7~ 70) = (89.24+0.7)%.

I'(p0 7 (including non-resonant 7+ =~ 7)) / [I' (1r+ T n) + l'(1r° 0 )+

r(w’y)] Fa/(MF1+T4+Ts)
VALUE DOCUMENT ID TECN  COMMENT

0.437+0.008 OUR FIT Error includes scale factor of 1.1. [0.425 £+ 0.011 OUR 2019
FIT]

e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.25 +0.14 DAUBER 64 HBC 195 K™ p
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[F (79 7%n (charged decay)) + I' (w(charged decay) 'y)] /Ttotal

(0.286I'4+0.89I'5) /T’
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0864+0.0017 OUR FIT Error includes scale factor of 1.1. [0.0886 + 0.0026 OUR
2019 FIT]
e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.045 +£0.029 42 RITTENBERG 69 HBC 1.7-2.7 K™ p
(w7~ neutrals) /T ogal (0.7145'1+0.286T 4+0.89I5) /T
VALUE EVTS DOCUMENT ID TECN COMMENT

0.3897+0.0028 OUR FIT  Error includes scale factor of 1.1.  [0.3926 + 0.0035 OUR
2019 FIT]

e o o We do not use the following data for averages, fits, limits, etc. @ o @

04 +0.1 39 LONDON 66 HBC 224 K~ p— Axtr neutrals
0.35 =+0.06 33 BADIER 658 HBC 3K p
F(v7) /Ttotal rz/T
VALUE (units 10’2) EVTS DOCUMENT ID TECN COMMENT

2.3070.035 OUR FIT  Error includes scale factor of 1.1.  [(2.22 & 0.08) x 10~2 OUR
2019 FIT]

2.31 +0.06 OUR AVERAGE Error includes scale factor of 1.8. [(2.00 & 0.15) x 10~2
OUR 2019 AVERAGE]

2.3314+0.012+0.035 71k ABLIKIM 19T BES  J/¢ — ~7/

199 *031 +oo7 114 lwicHT 08 BELL BT - KTqyqy

2.00 +0.18 25TANTON 80 SPEC 8457 p — nntm— 2y
e o o We do not use the following data for averages, fits, limits, etc. ® o @

2.25 +0.16 +£0.03 0.3k 3 PEDLAR 09 CLEO J/y — o'

1.8 +0.2 6000 4 APEL 79 NICE 15-40 7~ p — n2y

25 407 DUANE 74 MMS 77 p— nMM

1.71 £0.33 68 DALPIAZ 72 CNTR 167 p— nXx0

20 108 31 HARVEY 71 OSPK 3.657 p— nXx0

LWICHT 08 reports [I(1/(958) —  77)/Totall % [B(BT — #'kT)] =

(1401_8%21_8%3) x 100 which we divide by our best value B(BT —» n/kt) =

(7.04 £ 0.25) x 1075, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

2 Includes APEL 79 result.
Not independent of other i’ branching fractions and ratios in PEDLAR 09.

4Data is included in STANTON 80 evaluation.

F(y7)/F(x* 7~ n) F7/Ty
VALUE DOCUMENT ID TECN  COMMENT
0.0543+0.0012 OUR FIT Error includes scale factor of 1.1. [0.0522 + 0.0022 OUR
2019 FIT]

0.053 +0.004 +0.001 PEDLAR 09 CLE3 J/p — n'vy
I (v7)/T (p°7 (including non-resonant 7+ 7~ 7)) r7/l2
VALUE DOCUMENT ID TECN COMMENT

0.0783+0.0016 OUR FIT Error includes scale factor of 1.1. [0.0768 + 0.0033 OUR
2019 FIT]

0.080 +0.008 ABLIKIM 06E BES2 J/v — 1~
I (yy) /T (x%7%n) 7/Ta
VALUE DOCUMENT ID TECN COMMENT

0.1031+0.0028 OUR FIT
[0.097 + 0.004 OUR 2019 FIT]

0.105 +0.010 OUR AVERAGE Error includes scale factor of 1.9.

0.091 +0.009 AMSLER 93 CBAR 0.0 pp

0.112 £0.002 +0.006 ALDE 878 GAM2 38 7~ p — n2y

I (v7) /T (n°7%n(neutral decay)) I7/0.714T,
VALUE EVTS DOCUMENT ID TECN COMMENT

0.144+0.004 OUR FIT
[0.136 + 0.006 OUR 2019 FIT]

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.188+0.058 16 APEL 72 OSPK 387 p— nx0
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r(neutrals)/rtota| (0.714r4+0.09r5+r7)/r NODE=MO002R5
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO002R5
0.185+0.004 OUR FIT Error includes scale factor of 1.1. [0.188 + 0.006 OUR 2019 NEW
FIT]
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.18540.022 535 BASILE 71 CNTR 167 p— nx0
0.189+0.026 123 RITTENBERG 69 HBC 1.7-2.7 K™ p

0
F(37°)/Ttotal g/l NODE=MO002R55
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R55
2,50 +0.17 OURFIT NEW

[(2.54 + 0.18) x 10~3 OUR 2019 FIT]
3.57 +£0.26 OUR AVERAGE

3.52240.082£0.254 2015 ABLIKIM 17 BES3 J/¢ — ~(310)

4.79 £0.59 +1.14 183 l1ABLIKIM 15p BES3 J/¢ —» KT K™ 3r

e e o \We do not use the following data for averages, fits, limits, etc. e o @

3.56 +0.22 +0.34 309 2 ABLIKIM 12 BES3 J/¢ — ~(370)
1 We have added all systematic uncertainties in quadrature to a single value. I NODE=MO002R55:LINKAGE=A
2 Superseded by ABLIKIM 17. | NODE=MO002R55:LINKAGE=B

0 0.0

I (3x9)/r(x%7%) lg/Ta NODE=MO02R32

VALUE (units 10~4) EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R32

1124+ 8 OURFIT NEW

[(111 + 8) x 10~% OUR 2019 FIT]
7810 OUR AVERAGE

86+19 235 BLIK 08 GAMS 3277 p — n, n
74+15 ALDE 87B GAM2 387~ p — nby
75+18 BINON 84 GAM2 30407~ p — nby
+ —_—
F(utp=)/T(17) lo/T7 NODE=M002R29
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R29
49412 33 VIKTOROV 80 CNTR 2533 7~ p — 2u~y
M7t 7 pt p™) /Tiotal F10/T NODE=M002R50
VALUE (units 10~4) CL% DOCUMENT ID TECN  COMMENT NODE=MO002R50
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.29 90 1 ABLIKIM 130 BES3  J/¥ — ~n'
<2.4 90 2 NAIK 09 CLEO J/o — i
1 Using r2/r = (29.3 £+ 0.6)% from PDG 12. NODE=MO002R50;LINKAGE=A
2 Not independent of measured value of rlo/rl from NAIK 09. NODE=MO002R50:LINKAGE=NA
F(ata=ptp=)/T(at 7~ n) M0/l NODE=MO002R03
VALUE (units 10~3) CL% DOCUMENT ID TECN  COMMENT NODE=MO002R03
<0.5 90 I NAIK 09 CLEO J/v — ~o/
INAIK 09 reports [r(ﬁ/(958) e ,LL+,LL_)/|_('I7,(958) e 77)] / [B(n — NODE=MO002R03;LINKAGE=NA
29)] < 1.3 x 103 which we multiply by our best value B(n — 27) = 39.41 x 10~ 2.
I (a7~ pu* p~) /T (p°7 (including non-resonant 7+ 7~ 7)) Mo/T2 NODE—MO02R57
VALUE (units 10~4) cL% DOCUMENT ID TECN  COMMENT NODE=MO002R57
<1.0 90 ABLIKIM 130 BES3 J/¢ — ~1/
-0
F(n+ 7= 7°) /Teoral F1/T NODE=MO002R21
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT NODE=MO002R21

3.61 £0.18 OURFIT
3.61 +0.18 OUR AVERAGE

3.5914+0.0544+0.174 6067 ABLIKIM 17 BES3 J/¢ — 'y(7r+7r_ 7r0)

428 +£0.49 +1.11 78 1 ABLIKIM 15p BES3  J/¢ — Kt K= 3r

37 T3 +oa 2 NAIK 09 CLEO J/o — ~of

e o o We do not use the following data for averages, fits, limits, etc. e o @

3.83 £0.15 +£0.39 1014 3 ABLIKIM 12 BES3 J/¢p — y(xt 7 x0)
1 We have added all systematic uncertainties in quadrature to a single value. I NODE=MO002R21;LINKAGE=A
2Not independent of measured value of I';1/I'; from NAIK 09. NODE=MO002R21;LINKAGE=NA

3Superseded by ABLIKIM 17. I NODE=MO002R21;LINKAGE=B



I ((=* 7~ 7°) S-wave) /Total Mo/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
37.63+0.77+5.00 6580 L ABLIKIM 17 BES3 J/¢ — ~y(xtx—a9)
1 We have added all systematic uncertainties in quadrature .
I (7F o) /Total s/l
VALUE (units 1074) EVTS DOCUMENT ID TECN  COMMENT
7.4410.60+2.23 1231 1 ABLIKIM 17 BES3 J/p — ~(xFpt)
1 We have added all systematic uncertainties in quadrature .
NCax 1r°) /T (zt 7= n) M1/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

8.5 £0.4 OURFIT Error includes scale factor of 1.1. [(8.5 & 0.4) x 103 OUR 2019
FIT]

8.281 243 +0.04 20 INAK 09 CLEO J/¥ — ~1f

LNAIK 09 reports [I'(n/(958) — 7~ x0) /I (n/(958) — == )]/ [B(n = 2v)] =
(21J_rg +2) x 103 which we multiply by our best value B(n — 2v) = (39.41£0.20) x

10~2. Our first error is their experiment’s error and our second error is the systematic
error from using our best value.

I(7°0°) /Total l1a/T

VALUE CL% DOCUMENT ID TECN COMMENT

<0.04 90 RITTENBERG 65 HBC 27K p

F(2(7 7)) /Total s/l

VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT
8.44+0.9+0.1 199 L ABLIKIM 14m BES3 J/¢ — ~r

e o o We do not use the following data for averages, fits, limits, etc. ® o @

< 24 90 2 NAIK 09 CLEO J/¢ — ~7/

<1000 90 RITTENBERG 69 HBC 1.7-2.7 K™ p

LABLIKIM 14M reports [I(1//(958) — 2(n+ 7)) /Tiorall X [B(J/%(1S) — ~1'(958))]
= (4.40 £ 0.35 + 0.30) x 10~/ which we divide by our best value B(J/¥(1S) —

yn(958)) = (5.25 £ 0.07) x 103, Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

2 Not independent of measured value of I';5/I'; from NAIK 09.

r(2(x*==))/M(xt 7 n) M15/T1
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<0.6 90 1 NAIK 09 CLEO J/¥ — o

INAIK 09 reports Ir (n'(958) — 2(xt 7)) /T (1 (958) — P )]/ [B(n = 2v)]
< 1.4 x 10~3 which we multiply by our best value B(n — 2v) = 39.41 x 102,

Mrta— 21r°) /T total e/l

VALUE (units 1074 CL% EVTS DOCUMENT ID TECN  COMMENT
1.79+0.38+0.02] 84 1 ABLIKIM 14M BES3 J/¢ — ~7/

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<27 90 2 NAIK 09 CLEO J/v — ~n/

L ABLIKIM 14M reports [ (1//(958) — n+n—210) /Ty ear] X [B(J/9(1S) = 7' (958))]
= (9.38+£1.7940.89) x 10~/ which we divide by our best value B(J/4(15) — vn’(958))

= (5.25 £ 0.07) x 1073, Our first error is their experiment's error and our second error
is the systematic error from using our best value.
2 Not independent of measured value of I';5/I'1 from NAIK 09.

I(nt 7= 2n0) /I (xt 7~ n) M6/l
VALUE (units 10*3) CL% DOCUMENT ID TECN COMMENT
<6 90 1 NAIK 09 CLEO J/ip — ~n'

LNAIK 09 reports [I'(n/(958) — =t~ 270)/r(1/(958) — =t x—n)] / [B(n — 2v)]
< 15 x 10~3 which we multiply by our best value B( — 2v) = 39.41 x 102,
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I (2(7* 7~) neutrals) /Total M7/
VALUE CL% DOCUMENT ID TECN COMMENT

<0.01 95 DANBURG 73 HBC 22K p— Ax0

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.01 920 RITTENBERG 69 HBC 1727 K™ p
F(2(rt77)70) /Teotal g/l
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.002 90 1 NAIK 09 CLEO J/ip — ~n/

<0.01 920 RITTENBERG 69 HBC 1.7-2.7 K™ p

I Not independent of measured value of I';g/I'; from NAIK 09.

r(atx=)a0)/r(xt 1) M8/l
VALUE (units 10*3) CL% DOCUMENT ID TECN COMMENT
<4 90 I NAIK 09 CLEO J/ip — ~n/

I NAIK 09 reports [T (n'(958) — 2(rt ﬂ_)ﬁo)/r(n,(958) . )]/ [B(n — 27)]
< 11 x 10~ 3 which we multiply by our best value B(n — 2v) = 39.41 x 1072,

r(2(z+77)279) /Tiotal o/l
VALUE CL% DOCUMENT ID TECN COMMENT

<0.01 95 KALBFLEISCH 648 HBC K™ p — /\2(7rJr 7~ )+MM
e o o \We do not use the following data for averages, fits, limits, etc. ® o @

<0.01 90 LONDON 66 HBC  Compilation

F3(r 7)) /T eotal l20/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT

< 31 920 1 ABLIKIM 13u BES3 J/¢ — fy3(7r+7r_)

e o o We do not use the following data for averages, fits, limits, etc. @ o @

< 53 90 2 NAIK 09 CLEO J/ip — ~n/

<500 95 KALBFLEISCH 648 HBC K™ p — /\2(7r+ )

L Using B(J/4» — ~yn(958)) = (5.16 & 0.15) x 10~3.
2 Not independent of measured value of I'5g/I'; from NAIK 09.

Fr3(x*="))/M(x+ = n) 20/T1
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<1.2 90 1 NAIK 09 CLEO J/ip — ~n/

LNAIK 09 reports [I(/(958) — 3(x+x))/T (1 (958) — =t x—n)] / [B(n — 2v)]
< 3.0 x 10~3 which we multiply by our best value B(y — 2v) = 39.41 x 102,

I (K*x¥F) /T (p° (including non-resonant 7+ 7~ 7)) M2/
VALUE CL% DOCUMENT ID TECN COMMENT

<13x10~4 90 ABLIKIM 16M BES3 ete™ — J/y) — hadrons
r(‘n'+ r—et e—)/rwm Fo/T
VALUE (units 10°3)  CL% EVTS DOCUMENT ID TECN  COMMENT

24 *13 OURFIT

[(24713) x 1073 OUR 2019 FIT]

e o o \We do not use the following data for averages, fits, limits, etc. e o o

2.1140.12+0.14 420 1ABLIKIM 130 BES3 J/i — ~if
25 32 +05 2 NAIK 09 CLEO J/¢p — ~nf
<6 90 RITTENBERG 65 HBC 27K p

Lusing My/T = (29.3 + 0.6)% from PDG 12.
2 Not independent of measured value of 'y5/I'; from NAIK 09.
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Mrta—ete™)/M(xtnn)
VALUE (units 10~3) EVTS

55 739 ourRFIT

[(5.5739) x 1073 OUR 2019 FIT]

M2/l

DOCUMENT ID TECN  COMMENT

5527390 +0.03 8 LINAIK 09

CLEO J/¢p — ~n'
LNAIK 09 reports [I(7/(958) — 7T x et e )/F(n/(958) - =Tx—n)] / [B(n —
2v)] = (14J_rg + 3) x 10~3 which we multiply by our best value B(n — 2v) =

(39.41 £ 0.20) x 102, Our first error is their experiment'’s error and our second error
is the systematic error from using our best value.

I(n*a~ et e) /I (%7 (including non-resonant 7+ 7~ 7)) M2/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
7.24+0.41+05 429 ABLIKIM 130 BES3 J/¢ — ~1/

M(zte vetcc)/M(xtnn) M3/l
VALUE (units 10*4) CL% DOCUMENT ID TECN COMMENT

<5.0 90 ABLIKIM 136 BES3 J/¢ — o1/
F(yete™)/Ttotal l24/T
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.9 90 BRIERE 00 CLEO 106 ete™
Fvete™)/M(v7) 24/T7
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
2.131+0.0940.07 864 ABLIKIM 150 BES3 J/i) — ~yeTe™

I (7%77) /Ttotal l2s/T
VALUE (units 10*3) EVTS DOCUMENT ID TECN COMMENT
3.20+0.07+0.23 3.4k ABLIKIM 17T BES3  J/¢ — ~n

I (79~ (non resonant)) /Tyotal 6/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
6.16:0.64£0.67 655 ABLIKIM 17T BES3  J/¢ — ~n
F(x0y7)/T (x%7%n) Fos/Ta
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<37 90 ALDE 878 GAM2 38w~ p — ndy
F(n77)/Ttotal F27/T
VALUE (units 10*4) CL% DOCUMENT ID TECN COMMENT

<1.33 ) ABLIKIM 19AWBES3  J/4 — 71 — ¥4y
F(47°) /Teotal Mg/l
VALUE CL% DOCUMENT ID TECN COMMENT

<32x10~4 90 DONSKOV 14 GAM4 3257 p— o'n

I (4n9) /1 (x%7%9) l2g/Ta
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<23 90 ALDE 878 GAM2 38 7 p — n8y
F(e*e™)/Teotal F29/T
VALUE CL% DOCUMENT ID TECN COMMENT

< 5.6 x 109 ) LACHASOV 15 SND 0.958 ete™ — nmp

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<12 x1079 90 2 AKHMETSHIN15 CMD3 0958 eTe™ — ntap

< 21x1077 90 VOROBYEV 83 ND ete~
1 Combining data of ACHASOV 15 and AKHMETSHIN 15 and using r(n’) =0.198+0.009

MeV.
2Using rn,(%s) =198 + 9 keV, B(r/(958) — =T 1) = (42.9 + 0.7)%, and B(n —

v7) = (39.41 £ 0.20)%.

— 7r+7r777
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I (invisible) /T¢otal 3/l
VALUE (units 1074) CLY% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<95 90 1 NAIK 09 CLEO J/v — ~7'
I Not independent of measured value of F39/l1 from NAIK 09.
I (invisible) /T (v+) 30/l7
VALUE (units 10_2) CLY% DOCUMENT ID TECN COMMENT
<24 90 ABLIKIM 13 BES3 J/y — o7/
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
<6.69 90 ABLIKIM 06Q BES  J/¢ — o1/
I (invisible) /T (n+ 7~ 1) M30/T1
VALUE (units 1073) CLY% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @
<21 90 1 NAIK 09 CLEO J/ip — ~n'

LNAIK 09 reports [ (r/(958) — invisible) /I'(n/(958) — =T 7 n)] / [B(n — 2v)]
< 5.4 x 10~3 which we multiply by our best value B(y — 2v) = 39.41 x 102,

M(mt 7)) /Teotal 31/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
< 0.8 90 1 Al 17D LHCB DFf, — ata— =t

(s)

e o o We do not use the following data for averages, fits, limits, etc. ® o @

< 05 90 2 ABLIKIM 116 BES3 J/¢ — ~ymTa~
< 29 90 3 MORI 07A BELL ~vy — wta—
< 33 90 4 MORI 07A BELL ~vy — wta—
<800 95 DANBURG 73 HBC 22K p— AXO
<200 90 RITTENBERG 60 HBC 1.7-2.7 K~ p

1 Using branching fractions of DZ’;) decays from PDG 15.

2 ABLIKIM 116 reports [I(1//(958) — mt 7 )/Tiorall X [B(J/9(1S) — ~v1/(958))] <
2.84 x 107 which we divide by our best value B(J/%(1S) — ~vn/(958)) = 5.25x 10~3.

3Taking into account interference with the vy — a7~ continuum.

4 Without interference with the Yy — a1t 7~ continuum.

I (7°7°) /T eotal 32/l
VALUE ClL% DOCUMENT ID TECN COMMENT
<4x10~4 90 1 ABLIKIM 116 BES3 J/¢p — yn0n0

L ABLIKIM 116 reports [I'(n/(958) — 7t 77 ) /Tiorall X [B(J/1(1S) = ~7/(958))] <
2.84x 10~ 7 which we divide by our best value B(J/4(15) — ~vn/(958)) = 5.25 x 1073,

|'(1r0 1r°) / r(1r° 70 n) M32/T4
VALUE (units 10_4) % DOCUMENT ID TECN COMMENT

<45 90 ALDE 878 GAM2 38 7~ p — ndvy
M(n%e*e™)/Tiotal 33/l
VALUE (units 10*3) CLY% DOCUMENT ID TECN COMMENT

<14 90 BRIERE 00 CLEO 106 ete™

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<13 90 RITTENBERG 65 HBC 27K p
F(nete™)/Motal l34/T
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT

< 24 90 BRIERE 00 CLEO 10.6 et e~

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<11 9 RITTENBERG 65 HBC 27 K—p
F(37)/r (x%#°n) l3s5/la
VALUE (unitS 1074) CL% DOCUMENT ID TECN COMMENT

<4.6 90 ALDE 878 GAM2 38 71— p — n3y
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I (u* p~70) /Teotal

VALUE (units 10~5) cL%.
<6.0 90
(st 1™ n)/Trotal

VALUE (units 10-3) CL%
<15 90
r(eﬂ)/ ltotal

VALUE (units 10~%) cL%
<4.7 90

DOCUMENT ID

M36/T

TECN  COMMENT

DZHELYADIN 81

DOCUMENT ID

CNTR 307~ p— n'n

37/l

TECN  COMMENT

DZHELYADIN 81

DOCUMENT ID

CNTR 307~ p— n'n

M3g/T

TECN  COMMENT

BRIERE 00

CLEO 10.6 eTe™

7/(958) - nmw DECAY PARAMETERS

|MATRIX ELEMENT|? = |1 + aY|2 + CX + DX?

X and Y are Dalitz variables; « is complex and C, and D are real-valued.
Parameters C and D are not necessarily equal to ¢ and d, respectively, in
the generalized parameterization following this one. May be different for
7'(958) — nxt x~ and r/(958) — 777r0 70 decays. Because of different
initial assumptions and strong correlations of the parameters we do not
average the parameters in the section below.

Re(c) decay parameter
VALUE EVTS

DOCUMENT ID

TECN  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

—0.0344+0.002+0.002 351k
—0.0544+0.004+£0.001 56k
—0.0334+0.005+0.003 44k
—0.0724+0.012+0.006 Tk

—0.0214+0.018+£0.017 6.7k

—0.0584+0.013+0.003 5.4k
—0.08 +0.03

ABLIKIM 18
ABLIKIM 18
1 ABLIKIM 11
2 AMELIN 05A
3 BRIERE 00
4 ALDE 86

4,5 KALBFLEISCH 74

1See ABLIKIM 11 for the full correlation matrix.

Superseded by DOROFEEV 07, which found this parameterization unacceptable. See

below.

3 Assuming Im(a) =0, C=0,and D =0.

Assuming C = 0.

5From the data of DAUBER 64, RITTENBERG 69, AGUILAR-BENITEZ 72B, JA-
COBS 73, and DANBURG 73.

Im(a) decay parameter
VALUE EVTS

DOCUMENT ID

BES3 n' — nrta—
BES3 #/ — 777r07r
BES3 J/¢y — 'y777r+7r7
VES 2877 A—
nn Tt 7 A*
CLEO 106ete™ —
777r+7'r*X
GAM2 3877 p — n7771'0 70
RVUE 7/ — nprntna—

TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.000+0.019£0.001 351k
0.000+0.038+£0.002 56k
0.000+0.049£0.001 44k
0.0 +£0.1 =£0.0 Tk

—0.00 +0.13 +0.00 5.4k
0.0 =+03

ABLIKIM 18
ABLIKIM 18
1 ABLIKIM 11
2 AMELIN 05A
3 ALDE 86

3,4 KALBFLEISCH 74

1See ABLIKIM 11 for the full correlation matrix.

Superseded by DOROFEEV 07, which found this parameterization unacceptable. See

below.
Assuming C = 0.

4From the data of DAUBER 64, RITTENBERG 69, AGUILAR-BENITEZ 728, JA-
COBS 73, and DANBURG 73.

C decay parameter

VALUE EVTS

DOCUMENT ID

BES3 #' — nrtn
BES3 1o/ — 777r07r
BES3 J/¢Y — 'y777r+7r7
VES 2871 A—

nn Tt~ 7 A*
GAM2 38 7~ p — nnn070
RVUE ¢/ — 777r+7r7

TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @

0.0027+£0.00244+0.0015 351k
0.018 £0.009 +0.003 44k
0.020 +£0.018 +0.004 Tk

ABLIKIM 18 BES3 o/ —» prta—
1 ABLIKIM 11 BES3 J/¢p —» ynata—
2 AMELIN 05A VES 287 A —

1See ABLIKIM 11 for the full correlation matrix.

Superseded by DOROFEEV 07, which found this parameterization unacceptable. See

below.

nnt " nT A*
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D decay parameter
VALUE

—0.053+0.004+0.004
—0.06140.009+0.005

—0.05940.012+£0.004
—0.066+0.030+0.015

0.00 +0.03 £0.00
0

EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
351k ABLIKIM 18 BES3 ¢/ — nata—
56k ABLIKIM 18 BES3 #' — nn0x0
44k 1 ABLIKIM 11 BES3 J/¢ — ynrtr
7k 2 AMELIN 05A VES 287 A —
nnt o o A*
5.4k 3 ALDE 86 GAM2 387 p— nnn0x0
3,4 KALBFLEISCH74 RVUE o — nrtx

15ee ABLIKIM 11 for the full correlation matrix.
Superseded by DOROFEEV 07, which found this parameterization unacceptable. See

below.
Assuming C = 0.

4From the data of DAUBER 64, RITTENBERG 69, AGUILAR-BENITEZ 728, JA-
COBS 73, and DANBURG 73.

17(958) — nmm DECAY PARAMETERS

|[MATRIX ELEMENT|? < 1+ aY+ b Y2+ cX+dX?

X and Y are Dalitz variables and a, b, ¢, and d are real-valued parameters.

May be different for 1/ (958) — nat =

~ and 1/(958) — 777r0 70 decays.

We do not average measurements in the section below because parameter
values from each experiment are strongly correlated.

a decay parameter
VALUE

—0.056+0.004+0.002
—0.087+0.009+0.006
—0.07440.008-£0.006
—0.07240.007+£0.008
—0.047+0.011+0.003
—0.066+0.016+0.003
—0.1274+0.016£0.008

EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

351k ABLIKIM 18 BES3 o —» natx
56k ABLIKIM 18 BES3 5/ — na0x0
124k ADLARSON  18a A2MM 5/ — n700

1 GONZALEZ-S..18A RVUE 7/ — na0x0

44k 2 ABLIKIM 11 BES3 J/¢ — ynntr
15k 3 BLIK 09 GAM4 3257 p— n'n
20k 4DOROFEEV 07 VES 277 p— 7'n,

7T A— n/nT A*

1 Theoretical analysis of ADLARSON 18A using resonance chiral perturbation theory to

one loop.

2See ABLIKIM 11 for
From n/ — naVx

4From’r] — 777r+7r_

b decay parameter
VALUE

the full correlation matrix.

—0.049+40.006£0.006
—0.0734+0.014+0.005
—0.063+0.014+0.005
—0.0524+0.001+0.002
—0.0694+0.019+0.009
—0.0634+0.028+£0.004

decay.
decay.
EVTS DOCUMENT ID TECN COMMENT
e e o We do not use the following data for averages, fits, limits, etc. e o o
351k ABLIKIM 18 BES3 o/ — nrtfa—
56k ABLIKIM 18 BES3 o/ - nn0x0
124k ADLARSON  18A A2MM 5/ — 5x0#0
1 GONZALEZ-S..18A RVUE 5/ — nx0#0
44k 2 ABLIKIM 11 BES3 J/¢p > ynrtax
15k 3BLIK 09 GAM4 3257 p— n'n
20k 4DOROFEEV 07 VES 277 p— o'n,

—0.106+0.028+0.014

7" A— o/nT A*

1 Theoretical analysis of ADLARSON 18A using resonance chiral perturbation theory to

one loop.

2See ABLIKIM 11 for

the full correlation matrix.

3 From 7/ r] — nmw decay.
4From n — 777r+ 7 decay.
c decay parameter
VALUE EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.002740.00244+0.0018 351k  ABLIKIM 18 BES3 o — natnx
0.019 £0.011 +0.003 44k 1 ABLIKIM 11 BES3 J/op — ~ynprt o™
—0.107 £0.096 +0.003 15k 2BLIK 09 GAM4 3257 p— n'n

0.015 £0.011 +0.014 20k 3 DOROFEEV 07 VES

2177~ p — n/n,

7" A= n/xT A*

1See ABLIKIM 16 f%r the full correlation matrix.
From n/ — na%xY decay.
From n/ — 777r+ 7~ decay.
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d decay parameter

VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
—0.06340.00440.003 351k ABLIKIM 18 BES3 o — nrta—
—0.07440.0094+0.004 56k ABLIKIM 18 BES3 #' — nn0n0
—0.050+0.009-0.005 124k ADLARSON  18A A2MM n/ — nn070
—0.05140.0080.006 1 GONZALEZ-S..18A RVUE 5/ — nn0#0
—0.073+0.012:£0.003 44k 2 ABLIKIM 11 BES3 J/¢ — ynrta—
0.018+0.078+0.006 15k 3BLIK 09 GAM4 3257 p— n'n

—0.082+0.01740.008 20k  4DOROFEEV 07 VES 277 p— 7n'n,
7" A— o/nT A*

1 Theoretical analysis of ADLARSON 18A using resonance chiral perturbation theory to

one loop.
2See ABLIKIM 11 for the full correlation matrix.

From 7/ — 777r07r decay. If ¢ = 0 from Bose-Einstein symmetry, d = —0.067 £+

0.020 + 0.003.
4From r]/ — 7771'+ 7 decay.

7(958) B PARAMETER
|MATRIX ELEMENT|2 = (1 + 282)

See the “Note on 7 Decay Parameters” in our 1994 edition Physical Review
D50 1173 (1994), p. 1454.

B decay parameter

VALUE EVTS DOCUMENT ID TECN COMMENT

—0.61 +£0.08 OUR AVERAGE Error includes scale factor of 1.2.
—0.640-£0.04620.047 1.8k ABLIKIM 156 BES3  J/v — ~(x0x070)
—0.59 +0.18 235 BLIK 08 GAMS 3277 p — n,n
—0.1 +0.3 ALDE 87B GAM2 387 p — n37r0

17'(958) C-NONCONSERVING DECAY PARAMETER

See the note on 7 decay parameters in the Stable Particle Particle Listings
for definition of this parameter.

DECAY ASYMMETRY PARAMETER FOR nt 7~

VALUE EVTS DOCUMENT ID TECN COMMENT
—0.03 +0.04 OUR AVERAGE
—0.01940.056 AIHARA 87 TPC 2y — ata— ~y
—0.0694+0.078 2905 GRIGORIAN 75 STRC 2177 p

0.00 +0.10 103 KALBFLEISCH75 HBC 218K p — Art Ty
e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.07 +0.08 152 RITTENBERG 65 HBC 21-2.7 K™ p

17/(958) — ~£+ ¢~ TRANSITION FORM FACTOR SLOPE

Related to the effective virtual meson mass A, via slope ~ A=2. See e.g. LANDS-

BERG 85, eq. (3.8), for a detailed definition.

VALUE (GeV72) EVTS DOCUMENT ID TECN COMMENT
1.62+0.17 OUR AVERAGE

1.60-£0.1740.08 864 1 ABLIKIM 150 BES3 J/¢ — yete~
17 +04 33 LVIKTOROV 80 2533717 p — 2u7y

Lin the single-pole Ansatz where slope = 1/(A2 + ~2) with A,  being a Breit-Wigner

mass, width for the effective contributing vector meson.
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1G(JPC)

0+(0 + Jr)

See also the minireview on scalar mesons under f;(500). (See the

index for the page number.)

f5(980) MASS

VALUE (MeV) EVTS DOCUMENT ID

TECN

COMMENT

990 +20 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. @ o @

992.0" 82+ 86 LAl 10H
089.44+ 1.3 424 ABLIKIM 15p
089.9+ 0.4 706 ABLIKIM 126
1003 *,3 2,3 GARCIA-MAR..11
996 + 7 2,4 GARCIA-MAR..11
996 * 4 5 MOUSSALLAM11
081 +43 6 MENNESSIER 10
1030 T30 7 ANISOVICH 09
o7 1 1 44 8ECKLUND 09
9822+ 1.0 81 9 UEHARA 08A
976.8+ 031101 6ak 10 AMBROSINO 07
984.7+ 0.47 24 64k 11 AMBROSINO 07
973 + 3 262430 12 AUBERT 07AK
970 + 7 54 +9 12 AUBERT 07AK
953 420 26k 13BONVICINI 07
+ 124 1.1 14
98567 12T 1d MORI 07
983.0+ 061 %0 15 AMBROSINO 068
9773+ 091 37 16 AMBROSINO 068
950 + 9 4286 17T GARMASH 06
965 +10 18 ABLIKIM 05
1031 =+ 8 19 ANISOVICH 03
1037 431 TIKHOMIROV 03
973 + 1 2438 20 ALOISIO 020
977 + 3 £ 2 g4 2L AITALA 01A
969.84+ 4.5 419 22 ACHASOV  OOH
985 115 419 23:24 ACHASOV  0OH
976 + 5 + 6 25 AKHMETSHIN 998
977 + 3 + 6 268 25 AKHMETSHIN 99¢
975 + 4 L 6 26 AKHMETSHIN 99¢
975 + 4 + 6 27 AKHMETSHIN 99C
085 +10 BARBERIS 99
082 + 3 BARBERIS 998
982 + 3 BARBERIS  99C
987 + 6 + 6 28 BARBERIS 99D
089 +15 BELLAZZINI 99
991 + 3 29 KAMINSKI 99
~ 980 29 OLLER 99
~ 993.5 OLLER 998

LHCB

BES3
BES3

RVUE
RVUE
RVUE
RVUE
RVUE

CLEO

BELL

KLOE

KLOE
BABR

BABR

CLEO
BELL

KLOE

KLOE

BELL
BES2

RVUE
SPEC

KLOE
E791
SND

SND

CMD2
CMD2
CMD2
CMD2

OMEG

OMEG
OMEG
OMEG

GAM4
RVUE
RVUE
RVUE

pp — DE X

J/p - Kt K™ 3rm
J/Y — ~37

Compilation
Compilation
Compilation
Compilation

0.0 pp, TN

417 et ejr—>
—
Ds Ds + c.c.
106 et e™ —
et e 7r07r0
1.02ete — 7r07r0fy

1.02ete™ — 7r07r0'y

106 ete™ —
prt Ty
106 ete  —
PO Ty
DT & n—gxt gt
106 ete™ —
e mwta
1.02ete™ =
Ty
1.02ete™ —
Ty
Bt & Ktata—
Jp = ¢rTa,
oKt K™

40.061'_8%0
KSKSK%)X

ete o 7 7r0'y

e
s

ete = 7r07r0'y

ete” = « 7TO’Y

ete = 7r+7r*'y
ete = 7r0
ete™ = 7r0
e+e_ — 7r+7r_'y,
TFOWO’Y
450 pp —
pspr KT K™
450 pp — pgpfT
450 pp — pspfwoﬂ'
450 pp —» Kt K—,
ata—
450 pp — pp7r07r0
= 7w KK, oo
o — 7w KK
mr — 7w, KK

o
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~ 987 29 OLLER 99c RVUE 77 — 7w, KK, nn

957 + 6 30 ACKERSTAFF 98Q OPAL Z — f X

960 +10 ALDE 98 GAM4

1015 +15 29 ANISOVICH 988 RVUE Compilation

1008 31| OCHER 98 RVUE 7nm — 771, KK

955 +10 30 ALDE 97 GAM2 450 pp — pprOnr0

904 + 9 32 BERTIN 97C OBLX 0.0pp — nta— a0

993.2+ 6.5+ 6.9 33 ISHIDA 96 RVUE 71 — 7nm KK

1006 TORNQVIST 96 RVUE 77 — =m KK, K,
i

997 + 5 3k 34 ALDE 058 GAM2 38 :]r_p—> 0705

960 +10 10k 35 ALDE 958 GAM2 387~ p — 7070n

994 + 5 AMSLER 958 CBAR 0.0 pp — 3x0

~ 996 36 AMSLER 95D CBAR 0.0 pp — 707070,
20, 7070,

987 + 6 37 ANISOVICH 95 RVUE

1015 JANSSEN 95 RVUE 7nr — am KK

983 38 BUGG 94 RVUE pp — n2x0

973 + 2 39 KAMINSKI 94 RVUE 77 — nm KK

088 40 zou 948 RVUE

988 +10 41 MORGAN 93 RVUE 7nrn(KK) = nr(KK),

J/p = ¢mm(KK),
Dg — m(mm)

971.1+ 4.0 30 AGUILAR-... 91 EHS 400 pp

979 + 4 42 ARMSTRONG 91 OMEG 300 pp — pprr,
pPKK

956 +12 BREAKSTONE90 SFM  pp — pprin—

959.4+ 6.5 30 AUGUSTIN 89 DM2 J/¢p > wata—

978 + 9 30 ABACHI 868 HRS eTe™ — ata—X

985.0 759 ETKIN 828 MPS 237 p— n2KQ

974 + 4 42 GIDAL 81 MRK2 J/p —» ata—X

975 43 ACHASOV 80 RVUE

986 +10 42 AGUILAR-... 78 HBC 0.7pp — K%K%

969 + 5 42 | EEPER 77 ASPK 2247 p —
7r+7r_n, KT K™ n

087 + 7 42 BINNIE 73 CNTR 7~ p — nMM

1012 + 6 44 GRAYER 73 ASPK 177 p— wlx n

1007 420 44 HYAMS 73 ASPK 177 p— nT7n n

997 + 6 44 pPROTOPOP... 73 HBC 7ntp— ntprta—

1From the DY — KT KT K~ Dalitz plot fit with the Triple-M amplitude in the multi-
meson model of AOUDE 18.
Quoted number refers to real part of pole position.

3Analytic continuation using Roy equations. Uses the K4 data of BATLEY 10C and the
©N — w7 N data of HYAMS 73, GRAYER 74, and PROTOPOPESCU 73.

4Analytic continuation using GKPY equations. Uses the K4 data of BATLEY 10C and
the 7N — 77 N data of HYAMS 73, GRAYER 74, and PROTOPOPESCU 73.

5Pole position. Used Roy equations.

6Average of the analyses of three data sets in the K-matrix model. Uses the data of
BATLEY 08A, HYAMS 73, and GRAYER 74, partially of COHEN 80 or ETKIN 82B.

7 On sheet Il in a 2-pole solution. The other pole is found on sheet |1l at (850—100/) MeV
8 Using a relativistic Breit-Wigner function and taking into account the finite D mass.
9 Breit-Wigner mass. Using finite width corrections according to FLATTE 76 and
ACHASOV 05, and the ratio gfoKK/gfoww =0.
104, the kaon-loop fit.

1115 the no-structure fit.
Systematic errors not estimated.

I3 FLATTE 76 parameterization. Efyrm = 329+ 96 MeV/c? assuming g¢ K?/gfoﬂ'ﬂ'zz'
0

14 Breit-Wigner mass. Using finite width corrections according to FLATTE 76 and
ACHASOV 05, and the ratio gfoKK/gfoﬂ'ﬂ' = 4.21 £ 0.25 + 0.21 from ABLIKIM 05.
151h the kaon-loop fit following formalism of ACHASOV 89.
161 the no-structure fit assuming a direct coupling of ¢ to fy~.
L7FLATTE 76 parameterization. Supersedes GARMASH 05.
18 ot _ _
FLATTE 76 parameterization, ngKK/ngWﬂ' =4.21 + 0.25 £ 0.21.

19 K_matrix pole from combined analysis of 7~ p — 7r07r0n, T~ p — KKn,

Tt = 7r+7r_,ﬁp~> 71'071'07'('0, 7r07777, 7r07r077, 7r+7r_7r0, K+ K_7r0, K% K%WO,

K+K%ﬂ'7 at rest, pn — 7r*7r*7r+, K(S)Kiﬂ'o, K%K%ﬂ* at rest.
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20 From the negative interference with the f;(500) meson of AITALA 01B using the
ACHASOV 89 parameterization for the f(980), a Breit-Wigner for the f;(500), and
ACHASOV O01F for the p7 contribution.

21 Coupled-channel Breit-Wigner, couplings g, =0.09+0.01+0.01, gy =0.02+0.04+0.03.
225 persedes ACHASOV 98I. Using the model of ACHASOV 89.

23Supersedes ACHASOV 98I.

2415 the “narrow resonance” approximation.

25 Assuming I(fy)= 40 MeV.

26 From a narrow pole fit taking into account f5(980) and f(1200) intermediate mecha-

nisms.
From the combined fit of the photon spectra in the reactions ete™ —» ntn— v,
0 7r0'y.

28 Supersedes BARBERIS 99 and BARBERIS 998

29T _matrix pole.

30 From invariant mass fit.

310n sheet Il ina 2 pole solution. The other pole is found on sheet l1l at (1039—93/) MeV.

320n sheet Il in a 2 pole solution. The other pole is found on sheet Il at (963-29i) MeV.

33 Reanalysis of data from HYAMS 73, GRAYER 74, SRINIVASAN 75, and ROSSELET 77
using the interfering amplitude method.

34 At high [t].

35 At low |t|

36 On sheet Il in a 4-pole solution, the other poles are found on sheet Ill at (953—55/) MeV
and on sheet IV at (938—35/) MeV.

37 Combined fit of ALDE 958, ANISOVICH 94, AMSLER 94D.

38 0n sheet Il in a 2 pole solution. The other pole is found on sheet 1l at (996—103/) MeV.

39 From sheet 11 pole position.

40 On sheet Il in a 2 pole solution. The other pole is found on sheet IIl at (797—185/) MeV
and can be interpreted as a shadow pole.

410n sheet Il in a 2 pole solution. The other pole is found on sheet Ill at (978—28/) MeV.
42 From coupled channel analysis.

43 Coupled channel analysis with finite width corrections.

44 Included in AGUILAR-BENITEZ 78 fit.

f5(980) WIDTH

Width determination very model dependent. Peak width in 77 is about
50 MeV, but decay width can be much larger.

VALUE (MeV) EVTS DOCUMENT ID TECN _ COMMENT

10 to 100 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. @ o @

153+ 4.7 424 ABLIKIM 15p BES3 J/¢ — KT K~ 3x
95+ 1.1 706 ABLIKIM 12E BES3 J/4 — ~3n
42 T 2 1,2 GARCIA-MAR..11 RVUE Compilation
50 + 29 2,3 GARCIA-MAR..11 RVUE Compilation
48 T 2 4 MOUSSALLAM11 RVUE Compilation
36 + 22 5 MENNESSIER 10 RVUE Compilation
70 2 6 ANISOVICH 09 RVUE 0.0 pp, 7N
o1 39 +3 44  TECKLUND 09 CLEO 417ete  —
p”D*t + c.c.
S S
66.9+ 221170 8 UEHARA 08A BELL 10.6 ete™ —
eTe w'm
65 + 13 262+30 9 AUBERT 07AK BABR 10.6 eT e~ —
gty
81 + 21 54 + 9 9 AUBERT 07AK BABR 10.6 et e~ —
(X aekinge
+ 20.8+13.2 10 + -
5137 208+132 MORI 07 BELL 10.6ete™ —
e'e m'w
61 + o 1% 2584 11GARMASH 05 BELL Bt — Ktzta—
64 + 16 12 ANISOVICH 03 RVUE
121 + 23 TIKHOMIROV 03 SPEC 40.0 1~ C —
KOSK%K(BX
~ 70 13 BRAMON 02 RVUE 1.02¢eTe —
70,707,
4 + 2 + 2 848 14 AITALA 01a E791 DF - axtst
201 + 28 419  15ACHASOV ~ 00H SND ete™ — a0n04
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122 + 13 419 16,17 ACHASOV ~ 00H SND ete™ — #0704

56 + 20 18 AKHMETSHIN 99¢ CMD2 et e™ — 70704

65 + 20 BARBERIS 99 OMEG 450 pp —
pspr KT K™~

80 + 10 BARBERIS 998 OMEG 450 pp —
pepgmT T

80 + 10 BARBERIS  99C OMEG 450 pp —
pspfﬂ'oﬂ-o

48 + 12 + 8 19 BARBERIS 990 OMEG 450 pp — KT K—,
7r+7r_

65 =+ 25 BELLAZZINI 99 GAM4 450 pp — ppnlx0

71 + 14 20 KAMINSKI 99 RVUE nm — =m KK, oo

~ 28 20 QLLER 99 RVUE 77w — 7m KK

~ 25 OLLER 998 RVUE 77w — =nm, KK

~ 14 20 oLLER 99C RVUE nm — =nw, KK, nn

70 + 20 ALDE 98 GAM4

86 + 16 20 ANISOVICH 988 RVUE Compilation

54 21 LOCHER 98 RVUE 77— nm, KK

69 + 15 22 ALDE 97 GAM2 450 pp — ppn0x0

38 + 20 23 BERTIN 97C¢ OBLX 0.0%p — ata— 0

~ 100 24 |SHIDA 96 RVUE 77w — 7 KK

34 TORNQVIST 96 RVUE 7w — nm KK, K,
nm

48 + 10 3k 25 ALDE 958 GAM2 387 p — a970n

95 + 20 10k 26 ALDE 958 GAM2 387 p— 7970n

26 + 10 AMSLER 958 CBAR 0.0 5p — 3nY

~ 112 27 AMSLER 95D CBAR 0.0 pp — 707970,
20, 7070y

80 + 12 28 ANISOVICH 95 RVUE

30 JANSSEN 95 RVUE 77— 7nm KK

74 29 BUGG 94 RVUE pp — n2x0

20 £+ 2 30 KAMINSKI 94 RVUE nm — 7w KK

46 31 zou 948 RVUE

48 + 12 32 MORGAN 93 RVUE 77(KK) —
rrn(KK), J/¢ —
prn(KK), Dg —
w(mwm)

37.4+ 106 22 AGUILAR-... 91 EHS 400 pp

72 + 8 33 ARMSTRONG 91 OMEG 300 pp — pprr,
pPKK

110 + 30 BREAKSTONEQO SFM  pp — pprta—

20 + 13 22 ABACHI 868 HRS ete™ - ntr—X

120 +£281 +20 ETKIN 828 MPS 237 p — nng

28 + 10 33 GIDAL 81 MRK2 J/ip » ata—X

70  to 300 34 ACHASOV 80 RVUE

100 =+ 80 35 AGUILAR-... 78 HBC 0.7pp— K%Kg

30 + 8 33 LEEPER 77 ASPK 2247 p —
xt T n, KT K= n

48 + 14 33 BINNIE 73 CNTR 7~ p — nMM

32 + 10 36 GRAYER 73 ASPK 177 p— atx"n

30 + 10 36 HyAMS 73 ASPK 177 p— atxn

54 + 16 36 PROTOPOP... 73 HBC 77tp—
7r+p7r+7r7

1Analytic continuation using Roy equations. Uses the K4 data of BATLEY 10C and the
wN — 7w N data of HYAMS 73, GRAYER 74, and PROTOPOPESCU 73.

2Quoted number refers to twice imaginary part of pole position.

3Analytic continuation using GKPY equations. Uses the K4 data of BATLEY 10C and
the 7N — =wx N data of HYAMS 73, GRAYER 74, and PROTOPOPESCU 73.

4Pole position. Used Roy equations.

5Average of the analyses of three data sets in the K-matrix model. Uses the data of
BATLEY 08A, HYAMS 73, and GRAYER 74, partially of COHEN 80 or ETKIN 82B.

60n sheet Il in a 2-pole solution. The other pole is found on sheet IIl at (850—100/) MeV

7 Using a relativistic Breit-Wigner function and taking into account the finite Dg mass.

8Breit—Wigner mrw width. Using finite width corrections according to FLATTE 76 and
ACHASOV 05, and the ratio gfoKK/gfoﬂ'ﬂ' =0.

9Systema'cic errors not estimated.

10 Breit-Wigner 77 width. Using finite width corrections according to FLATTE 76 and
ACHASOV 05, and the ratio gfoKK/gfoﬂ'ﬂ' = 4.21 £ 0.25 + 0.21 from ABLIKIM 05.
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11 Breit-Wigner, solution 1, PWA ambiguous.

12 K matrix pole from combined analysis of 77 p — 7070 n, m~p — KKn,
Tt = 7r+7r7, pp— 7r07r07r0, 7r07717, 7r07'ron, ata— 71'0, KTt K— TI'O, K% K%fro,
KT K%ﬂ* at rest, pn — 7r*7r*7r+, K% K*7r0, K% K%W* at rest.

13 Using the data of AKHMETSHIN 99¢, ACHASOV 00H, and ALOISIO 02D.

14 Breit-Wigner width.

1SSupersedes ACHASOV 98I. Using the model of ACHASQOV 89.

16 5upersedes ACHASOV 98l

171n the "narrow resonance” approximation.

18 From the combined fit of the photon spectra in the reactions ete” = ata— v,
70 7r07.

195, persedes BARBERIS 99 and BARBERIS 998

0 T_matrix pole.

210n sheet Ilina 2 pole solution. The other pole is found on sheet lll at (1039—93/) MeV.

22 From invariant mass fit.

230n sheet Il in a 2 pole solution. The other pole is found on sheet Il at (963-29i) MeV.

24 Reanalysis of data from HYAMS 73, GRAYER 74, SRINIVASAN 75, and ROSSELET 77
using the interfering amplitude method.

25 At high |t].

26 At low |t].

27 On sheet Il in a 4-pole solution, the other poles are found on sheet IIl at (953—55/) MeV
and on sheet IV at (938—35/) MeV.

28 Combined fit of ALDE 958, ANISOVICH 94,

290n sheet Il ina 2 pole solution. The other pole is found on sheet IIl at (996—103/) MeV.

30 From sheet 11 pole position.

310n sheet Il in a 2 pole solution. The other pole is found on sheet Il at (797—185i) MeV
and can be interpreted as a shadow pole.

320n sheet Il in a 2 pole solution. The other pole is found on sheet Il at (978—28i) MeV.

33 From coupled channel analysis.

34 Coupled channel analysis with finite width corrections.

35 From coupled channel fit to the HYAMS 73 and PROTOPOPESCU 73 data. With a
simultaneous fit to the w7 phase-shifts, inelasticity and to the K% K% invariant mass.

36 |ncluded in AGUILAR-BENITEZ 78 fit.

f5(980) DECAY MODES
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Mode Fraction (I';/T)
r =nm seen DESIG=2;0UR EVAL;— UNCHECKED ¢
N KK seen DESIG=1;0UR EVAL;— UNCHECKED <
3 vy seen DESIG=5;0UR EVAL;— UNCHECKED ¢
My, ete” DESIG=4

f0(980) PARTIAL WIDTHS NODE=M003220

r(vy) M3 NODE=M003W4

VALUE (keV) DOCUMENT ID TECN  COMMENT NODE=MO003W4
+0.05

031 T30 OUR AVERAGE

0.32 +0.05 Ipal 14A RVUE Compilation |

0.286+0.017 79332 2 UEHARA 08A BELL 106 ete™ — ete 700
+0.095 +0.147 3 o I

0.205 -0 0117 MORI 07 BELL 106ete” — ete ntn

0.42 4+0.06 +0.18 4 OEST 90 JADE ete™ — ete n0x0

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.16 +0.01 5 MENNESSIER 11 RVUE

0.20 +0.21 T9:02 6 MOUSSALLAM11  RVUE Compilation

0.42 7,8 PENNINGTON 08 RVUE Compilation

0.10 8,9 PENNINGTON 08 RVUE Compilation OCCUR=2
0.28 7599 10 BOGLIONE 99 RVUE ~+y — atz—, 7070

029 +0.07 +0.12  1L12BOYER 90 MRK2 ete™ — eTe nta—

0.31 +0.14 40.09 1LI2MARSISKE 90 CBAL eTe™ — et e 7070

T
0.63 +0.14 13 MORGAN 90 RVUE vy — ata—, n070



1 Using dispersive analysis with phases from GARCIA-MARTIN 11A and BUETTIKER 04

as input.

2 Using finite width corrections according to FLATTE 76 and ACHASQV 05, and the ratio

8 KK/&8fmm =0

3 Using finite width corrections according to FLATTE 76 and ACHASOQV 05, and the ratio

8f K K/8fymm = 421 £ 025 & 0.201(:;om ABLIKIM 05.
+0.

40EST 90 quote systematic errors T 3'7o. We use 30.18. Observed 60 events.

5Uses an analytic K-matrix model. Compilation.

6Using dispersion integral with phase input from Roy equations and data from MAR-

SISKE 90, BOYER 90, BEHREND 92, UEHARA 08A, and MORI 07.
7 Solution A (preferred solution based on x<-analysis).

8 Dispersion theory based amplitude analysis of BOYER 90, MARSISKE 90, BEHREND 92,

and MORI 07.

Solution B (worse than solution A; still acceptable when systematic uncertainties are

included).
10 sypersedes MORGAN 90.

1 From analysis allowing arbitrary background unconstrained by unitarity.

12 pata included in MORGAN 90, BOGLIONE 99 analyses.

3 From amplitude analysis of BOYER 90 and MARSISKE 90, data corresponds to resonance

parameters m = 989 MeV, I = 61 MeV.

Meter)

VALUE (eV) % DOCUMENT ID TECN COMMENT

<8.4 90 VOROBYEV 88 ND ete™ — #9040
f0(980) BRANCHING RATIOS

F(xm)/[F(x7) +T(KK)] r/(f1+r2)

VALUE EVTS DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.52+0.12 9.9k 1 AUBERT 060 BABR BT — KTt T

0751311 2 ABLIKIM 05Q BES2 xog — 2727,
st~ Kt K—

0.8440.02 3 ANISOVICH 02D SPEC Combined fit

~ 0.68 OLLER 998 RVUE nm — 7w KK

0.67+0.09 4 LOVERRE 80 HBC 47 p— n2K%

0.817:92 4 CASON 78 STRC 77 p— n2K

0.78+0.03 4 WETZEL 76 OSPK 897 p— nng

L Recalculated by us using MKTK™) /(=T 7~)=0.69 £ 0.32 from AUBERT 060 and

isospin relations.
2 Using data from ABLIKIM 04G.
From a combined K-matrix analysis of Crystal Barrel (0. pp —

™

71'07r017), GAMS (7mp — 7070p, nnn, nn' n), and BNL (mp — K Kn) data.

Measure 77 elasticity assuming two resonances coupled to the w7 and KK channels

0,00 Wo,m’

only.
f5(980) REFERENCES
AALJ 19H JHEP 1904 063 R. Aaij et al. (LHCb Collab.)
AOUDE 18 PR D98 056021 R.T. Aoude et al.
ABLIKIM 15P PR D92 012007 M. Ablikim et al. (BESIII Collab.
DAI 14A PR D90 036004 L.-Y. Dai, M.R. Pennington (CEBAF
ABLIKIM 12E  PRL 108 182001 M. Ablikim et al. (BESIII" Collab.
GARCIA-MAR... 11 PRL 107 072001 R. Garcia-Martin et al. MADR, CRAC
GARCIA-MAR...11A PR D83 074004 R. Garcia-Martin et al. MADR, CRAC

MENNESSIER 11 PL B696 40
MOUSSALLAM 11 EPJ C71 1814
BATLEY 10C  EPJ C70 635
MENNESSIER 10 PL B688 59
ANISOVICH 09 IJMP A24 2481

G. Mennessier, S. Narison, X.-G. Wang
B. Moussallam

J.R. Batley et al. (CERN
G. Mennessier, S. Narison, X.-G. Wang
V.V. Anisovich, A.V. Sarantsev

ECKLUND 09 PR D80 052009 K.M. Ecklund et al.
BATLEY 08A EPJ C54 411 J.R. Batley et al. (CERN
PENNINGTON 08 EPJ C56 1 M.R. Pennington et al.
UEHARA 08A PR D78 052004 S. Uehara et al.
AMBROSINO 07 EPJ C49 473 F. Ambrosino et al.
AUBERT 07AK PR D76 012008 B. Aubert et al.
BONVICINI 07 PR D76 012001 G. Bonvicini et al.
MORI 07 PR D75 051101 T. Mori et al.
AMBROSINO 06B PL B634 148 F. Ambrosino et al.
AUBERT 060 PR D74 032003 B. Aubert et al.
GARMASH 06 PRL 96 251803 A. Garmash et al.
ABLIKIM 05 PL B607 243 M. Ablikim et al.
ABLIKIM 05Q PR D72 092002 M. Ablikim et al.

ACHASOV 05 PR D72 013006

GARMASH 05 PR D71 092003

ABLIKIM 04G PR D70 092002

BUETTIKER 04 EPJ C33 409

ANISOVICH 03 EPJ Al6 229 V.V. Anisovich et al.

TIKHOMIROV 03 PAN 66 828 G.D. Tikhomirov et al.
Translated from YAF 66 860.

N.N. Achasov, G.N. Shestakov
A. Garmash et al.
M. Ablikim et al.

NA48/2 Collab.)

(CLEO Collab.
NA48/2 Collab.

(BELLE Collab.
(KLOE Collab.
(BABAR Collab.
(CLEO Collab.
(BELLE Collab.
(KLOE Collab.
(BABAR Collab.
(BELLE Collab.
BES Collab.
BES Collab.

(BELLE Collab.
(BES Collab.

P. Buettiker, S. Descotes-Genon, B. Moussallam
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ALOISIO 02D PL B537 21 A. Aloisio et al. (KLOE Collab.) REFID=48824
ANISOVICH 02D PAN 65 1545 V.V. Anisovich et al. REFID=48831
Translated from YAF 65 1583.
BRAMON 02 EPJ C26 253 A. Bramon et al. REFID=49178
ACHASOV 01F PR D63 094007 N.N. Achasov, V.V. Gubin (Novosibirsk SND Collab.) REFID=48312
AITALA 01A PRL 86 765 E.M. Aitala et al. (FNAL E791 Collab.) REFID=48004
AITALA 01B PRL 86 770 E.M. Aitala et al. (FNAL E791 Collab.) REFID=48005
ACHASOV 00H PL B485 349 M.N. Achasov et al. (Novosibirsk SND Collab.) REFID=47930
AKHMETSHIN 99B PL B462 371 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.) REFID=47392
AKHMETSHIN 99C PL B462 380 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.) REFID=47393
BARBERIS 99 PL B453 305 D. Barberis et al. (Omega Expt.) REFID=46921
BARBERIS 99B PL B453 316 D. Barberis et al. (Omega Expt.) REFID=46922
BARBERIS 99C PL B453 325 D. Barberis et al. (Omega Expt.) REFID=46923
BARBERIS 99D PL B462 462 D. Barberis et al. (Omega Expt.) REFID=47395
BELLAZZINI 99 PL B467 296 R. Bellazzini et al. REFID=47400
BOGLIONE 99  EPJ C9 11 M. Boglione, M.R. Pennington REFID=46931
KAMINSKI 99 EPJ C9 141 R. Kaminski, L. Lesniak, B. Loiseau (CRAC, PARIN) REFID=46927
OLLER 99 PR D60 099906 (erratum).A. Oller et al. REFID=46899
OLLER 99B NP A652 407 (erratum) J.A. Oller, E. Oset REFID=46924
OLLER 99C PR D60 074023 J.A. Oller, E. Oset REFID=47386
ACHASOV 98l PL B440 442 M.N. Achasov et al. REFID=46600
ACKERSTAFF 98Q EPJ C4 19 K. Ackerstaff et al. (OPAL Collab.) REFID=46145
ALDE 98 EPJ A3 361 D. Alde et al. (GAM4 Collab.) REFID=46605
Also PAN 62 405 D. Alde et al. (GAMS Collab.) REFID=46914
Translated from YAF 62 446.
ANISOVICH 98B SPU 41 419 V.V. Anisovich et al. REFID=46331
Translated from UFN 168 481.
LOCHER 98 EPJ C4 317 M.P. Locher et al. (PsI) REFID=46372
ALDE 97 PL B397 350 D.M. Alde et al. (GAMS Collab.) REFID=45392
BERTIN 97C  PL B408 476 A. Bertin et al. (OBELIX Collab.) REFID=45701
ISHIDA 96 PTP 95 745 S. Ishida et al. (TOKY, MIYA, KEK) REFID=45770
TORNQVIST 96  PRL 76 1575 N.A. Tornqvist, M. Roos (HELS) REFID=44507
ALDE 95B  ZPHY C66 375 D.M. Alde et al. (GAMS Collab.) REFID=44375
AMSLER 95B PL B342 433 C. Amsler et al. (Crystal Barrel Collab.) REFID=44377
AMSLER 95D PL B355 425 C. Amsler et al. (Crystal Barrel Collab.) REFID=44441
ANISOVICH 95  PL B355 363 V.V. Anisovich et al. (PNPI, SERP) REFID=44442
JANSSEN 95 PR D52 2690 G. Janssen et al. (STON, ADLD, JULI) REFID=44508
AMSLER 94D PL B333 277 C. Amsler et al. (Crystal Barrel Collab.) REFID=44093
ANISOVICH 94  PL B323 233 V.V. Anisovich et al. (Crystal Barrel Collab.) REFID=43659
BUGG 94 PR D50 4412 D.V. Bugg et al. (LOQM) REFID=44078
KAMINSKI 94 PR D50 3145 R. Kaminski, L. Lesniak, J.P. Maillet (CRAC+) REFID=45771
yAolV] 94B PR D50 591 B.S. Zou, D.V. Bugg (LOQM) REFID=44072
MORGAN 93 PR D48 1185 D. Morgan, M.R. Pennington (RAL, DURH) REFID=43614
BEHREND 92 ZPHY (€56 381 H.J. Behrend (CELLO Collab.) REFID=43172
AGUILAR-... 91 ZPHY C50 405 M. Aguilar-Benitez et al. (LEBC-EHS Collab.) REFID=41637
ARMSTRONG 91 ZPHY (51 351 T.A. Armstrong et al. (ATHU, BARI, BIRM+) REFID=41744
BOYER 90 PR D42 1350 J. Boyer et al. (Mark 11 Collab.) REFID=41362
BREAKSTONE 90 ZPHY C48 569 A.M. Breakstone et al. (ISU, BGNA, CERN+) REFID=41376
MARSISKE 90 PR D41 3324 H. Marsiske et al. (Crystal Ball Collab.) REFID=41351
MORGAN 90 ZPHY (48 623 D. Morgan, M.R. Pennington (RAL, DURH) REFID=41583
OEST 90 ZPHY C47 343 T. Oest et al. (JADE Collab.) REFID=41358
ACHASOV 89 NP B315 465 N.N. Achasov, V.N. Ivanchenko REFID=48021
AUGUSTIN 89 NP B320 1 J.E. Augustin, G. Cosme (DM2 Collab.) REFID=41004
VOROBYEV 88 SINP 48 273 P.V. Vorobiev et al. (NOVO) REFID=41023
Translated from YAF 48 436.
ABACHI 86B PRL 57 1990 S. Abachi et al. (PURD, ANL, IND, MICH+) REFID=20394
ETKIN 82B PR D25 1786 A. Etkin et al. (BNL, CUNY, TUFTS, VAND) REFID=20390
GIDAL 81  PL 107B 153 G. Gidal et al. (SLAC, LBL) REFID=20386
ACHASOV 80 SINP 32 566 N.N. Achasov, S.A. Devyanin, G.N. Shestakov (NOVM) REFID=20458
Translated from YAF 32 1098.
COHEN 80 PR D22 2595 D. Cohen et al. (ANL) UP REFID=20381
LOVERRE 80 ZPHY C6 187 P.F. Loverre et al. (CERN, CDEF, MADR+) lUP REFID=20382
AGUILAR-... 78 NP B140 73 M. Aguilar-Benitez et al. (MADR, BOMB+) REFID=20368
CASON 78 PRL 41 271 N.M. Cason et al. (NDAM, ANL) REFID=20370
LEEPER 7 PR D16 2054 R.J. Leeper et al. (1sU) REFID=20365
ROSSELET 7 PR D15 574 L. Rosselet et al. (GEVA, SACL) REFID=11004
FLATTE 76 PL 63B 224 S.M. Flatte (CERN) REFID=20446
WETZEL 76 NP B115 208 W. Wetzel et al. (ETH, CERN, LOIC) REFID=20362
SRINIVASAN 75 PR D12 681 V. Srinivasan et al. (NDAM, ANL) REFID=21062
GRAYER 74 NP B75 189 G. Grayer et al. (CERN, MPIM) REFID=20113
BINNIE 73 PRL 31 1534 D.M. Binnie et al. (LOIC, SHMP) REFID=20343
GRAYER 73 Tallahassee G. Grayer et al. (CERN, MPIM) REFID=20347
HYAMS 73 NP B64 134 B.D. Hyams et al. (CERN, MPIM) REFID=20107
PROTOPOP... 73 PR D7 1279 S.D. Protopopescu et al. (LBL) REFID=20108




See our minireview on scalar mesons under fy(500). (See the index
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a0(980) MASS

VALUE (MeV)

DOCUMENT ID

980+20 OUR ESTIMATE Mass determination very model dependent

7 FINAL STATE ONLY

VALUE (MeV) EVTS DOCUMENT ID

TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0825 + 1.6 +£1.1 169k 1 AMBROSINO 09F KLOE 1.02 ete = a0y

986 + 4 ANISOVICH 09 RVUE 0.0 pp, ©N

9823 * -6 31 2 UEHARA 09A BELL Ny — 799

087.4 + 1.0 +3.0 3,4 BUGG 08A RVUE O pp— n070y

089.1 4+ 1.0 £3.0 4,5 BUGG 08A RVUE 0 pp— n0x0y

985 + 4 +6 318 ACHARD 028 L3 183209 et e™ —
ete W

995 132 36 OACHASOV  00F SND ete™ = nnly

994 133 36 7 ACHASOV  00F SND ete — nnly

975 4+ 7 BARBERIS  OOH 450 pp — pgn70pg

988 £ 8 BARBERIS  0OH 450 pp —
A;r+nw_p5

~ 1055 8 OLLER 99 RVUE nm KK

~ 1009.2 8 OLLER 998 RVUE ar — wm KK

993.1 + 2.1 9 TEIGE 99 B852 1837 p —
777r+7r_n

0988 £ 6 8 ANISOVICH 988 RVUE Compilation

087 TORNQVIST 96 RVUE ar — wm KK, KT,
v

991 JANSSEN 95 RVUE mrn—> nm KK, K,
nm

084.45+ 1.2340.34 AMSLER 94c CBAR 0.0 pp — wn?

982 £ 2 10 AMSLER 92 CBAR 0.0pp — nnm

984 £ 4 1040 10 ARMSTRONG 918 OMEG+ 300 pp —
ppnmt T

976 £ 6 ATKINSON  84E OMEG+  25-55 yp — nmn

986 + 3 500 1l EVANGELIS... 81 OMEG+ 127 p—
777r+7r_7r_p

990 £ 7 145 11 GURTU 79 HBC £ 42K p— An2n

980 +£11 47  CONFORTO 78 OSPK — 4577 p— pX~

978 +£16 50 CORDEN 78 OMEG+ 12-157" p — nn2w

977 + 7 GRASSLER 77 HBC — 167Tp— pn3rm

989 £ 4 70 WELLS 75 HBC — 316K p— An2r

972 £10 150 DEFOIX 72 HBC £ 07pp— 7Tr

970 £15 20 BARNES 69C HBC — 4-5K p— An2rn

980 £10 CAMPBELL 69 DBC + 27xtd

980 £10 15 MILLER 698 HBC — 45K N — nrA

980 £10 30  AMMAR 68 HBC =+ 55K p— An2r

1 Using the model of ACHASOV 89 and ACHASOV 03B.

2From a fit with the S-wave amplitude including two interfering Breit-Wigners plus a

background term.

3 Parameterizes couplings to KK, 7n, and 71’.

4 Using AMSLER 94D and ABELE 98.
5 From the T-matrix pole on sheet II.

6 Using the model of ACHASOV 89. Supersedes ACHASOV 98B.
7 Using the model of JAFFE 77. Supersedes ACHASOV 98B.

8 T_matrix pole.
9 Breit-Wigner fit, average between a(:)k and a

10From a single Breit-Wigner fit.
11 From f1(1285) decay.

0
0

. The fit favors a slightly heavier a%.
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K'K ONLY

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. o o o

947.7T 2546.6 L AAIL 19H LHCB pp — DT X I
925 + 5 +8 190k 2 pAL 16N LHCB DO — Kg KEnF |
~ 1053 3 OLLER 99c RVUE nm — nm KK

982 + 3 4 ABELE 98 CBAR 00pp — KOKEAT

975 +15 BERTIN 988 OBLX 0.0 pp — Ki Kot

976 + 6 316 DEBILLY 80 HBC 12-2pp— f(1285)w
1016 +10 100 5 ASTIER 67 HBC 0.0pp

1003.3+ 7.0 143 OROSENFELD 65 RVUE

1From theDT — KT KT K= Dalitz plot fit with the Triple-M amplitude in the multi- I

meson model of AOUDE 18.

Using a two-channel resonance parametrization with couplings fixed to ABELE 98. I

3 T-matrix pole.

4T matrix pole on sheet Il, the pole on sheet Il is at 1006-i49 MeV.
5 ASTIER 67 includes data of BARLOW 67, CONFORTO 67, ARMENTEROS 65.

Plus systematic errors.

VALUE (MeV) EVTS

ap(980) WIDTH

DOCUMENT ID

TECN  CHG COMMENT

50

in n7 is about 60 MeV, but decay width can be much larger.
e o o We do not use the following data for averages, fits, limits, etc. e o @

+17.4
756 £ 1.6 100
80.2 + 3.8 + 5.4
50 +13 =+ 4 318
72 +16
61 +19
~ 42
~ 112
71 0+ 7
92 £20
65 +10
~ 100
202
54.124 0.34+ 0.12
54 +10
95 +14 1040
62 =+15 500
60 +20 145
+50
60 39 47
+60.0
86.0 T20°0 50
44 +22
80  to 300
+25.0
16.0 7320 70
30 +5 150
40 =+15
60 +30 15
80 +30 30

1 UEHARA

2 BUGG
ACHARD

BARBERIS
BARBERIS

3 OLLER
3 OLLER
TEIGE

3 ANISOVICH
4 BERTIN
TORNQVIST

JANSSEN

AMSLER
5 AMSLER
5 ARMSTRONG

6 EVANGELIS...

6 GURTU
CONFORTO

CORDEN

GRASSLER
TFLATTE

WELLS

DEFOIX
CAMPBELL
MILLER
AMMAR

09A

08A
028

00H
00H

99
998
99

98B
98B
96

95

94C
92
91B

78

7
76

75

72
69
698
68

BELL

RVUE 0
L3

RVUE
RVUE
B852

RVUE
OBLX +
RVUE

RVUE

CBAR
CBAR
OMEG £

OMEG £

HBC =+
OSPK —

OMEG £

HBC —
RVUE

HBC —

HBC
DBC
HBC —
HBC =+

+
+

to 100 OUR ESTIMATE Width determination very model dependent. Peak width

vy = 70

pp— 70x0y

183-209 et e™ —
eTe nmT
450 pp — pfmrops
450 pp —
A?imr* Ps
nm, KK
T — nm, KK
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OCCUR=2

1837 p —
777r+7r7 n
Compilation

0.0pp —» KEK T
mn — 7w, KK, K,
nm o
nm — nm, KK, K,
nm
00 pp - wnm
00pp = nnm
300 pp —
ppnmtT T
12277 p—
177r+7r_7r_p
42 K= p— An2m

0

457 p— pX—
12-15 7~ p = nn2w
16 7T p — pn3w
42 K~ p— An2rm
31-6 KT p — An2m

0.7pp — Tm
277t d

45 K~ N — nmA
55K p— An2r

IFrom a fit with the S-wave amplitude including two interfering Breit-Wigners plus a

background term.

2 From the T-matrix pole on sheet Il, using AMSLER 94D and ABELE 98.

3 T-matrix pole.
4The nm width.

5From a single Breit-Wigner fit.

6 From f1(1285) decay.

Using a two-channel resonance parametrization of GAY 76B data.
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KK ONLY
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
92+ 8 1 ABELE 98 CBAR 0.0 p = K{KExT
e o o \We do not use the following data for averages, fits, limits, etc. e o @
~ 24 2 OLLER 99c RVUE ar — 7w KK
~ 25 100 3 ASTIER 67 HBC &+
57413 143 4 ROSENFELD 65 RVUE +

1T matrix pole on sheet Il, the pole on sheet Il is at 1006-i49 MeV.

2 T_matrix pole.

3 ASTIER 67 includes data of BARLOW 67, CONFORTO 67, ARMENTEROS 65.
4Plus systematic errors.

a(980) DECAY MODES

Mode Fraction (I';/T)
M nr seen
M KK seen
N3 pm not seen
r4 Yy seen
g efte

ap(980) PARTIAL WIDTHS
r(v) ls

VALUE (keV) DOCUMENT ID TECN

e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.30+0.10 1 AMSLER 98 RVUE
1 Using I'WA/B(aO(QBO) — nm) =0.24 £ 0.08 keV.

ap(980) (i) (y+)/I(total)

F(nm) x T(v7)/Ttotal FiFa/T
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

0.21 +2-98 ouR AVERAGE

+0.003+0.502 1 0
0.12870.00270.043 UEHARA 09A BELL ~vy — 77n
0.28 +0.04 +0.10 44 OEST 90 JADE ete™ — eTe a0y

0.19 +0.07 1010 ANTREASYAN 86 CBAL ete~ — ete— 0y

—0.07

1From a fit with the S-wave amplitude including two interfering Breit-Wigners plus a
background term.

F(n7) x M(ete™)/Motal Mls/T
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<15 90 VOROBYEV 88 ND ete™ — 0y

ap(980) BRANCHING RATIOS

r(KK)/r(nw) r2/T1
VALUE DOCUMENT ID TECN  CHG COMMENT

0.183+0.024 OUR AVERAGE Error includes scale factor of 1.2.

0.57 +0.16 1BARGIOTTI 03 OBLX Bp

0.23 +0.05 2 ABELE 98 CBAR 0.05p — KQKErT

0.1664+0.01 +0.02 3 BARBERIS 98C OMEG 450 pp — pff1(1285) pg
e o o We do not use the following data for averages, fits, limits, etc. @ o @

1.20 +0.15 4 ANISOVICH 09 RVUE 0.0 pp, TN

1.05 £0.07 +0.05 5BUGG 08A RVUE 0  pp— n0x0y

~ 0.60 OLLER 998 RVUE mn — nmw, KK

07 +03 3 CORDEN 78  OMEG 12-15 7~ p — nn27

0.25 +0.08 3 DEFOIX 72 HBC + 07p— Tn
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F(pm) /T (n)

pm forbidden.

VALUE CL% DOCUMENT ID TECN CHG COMMENT

M3/

e o o We do not use the following data for averages, fits, limits, etc. e o @
<0.25 70 AMMAR 70 HBC +
1 Coupled channel analysis of Tt 7r0, KT K— 7r0, and KT K%ﬂ'$.
2 Using 70799 from AMSLER 94D.
3 From the decay of f1(1285).
4This is a ratio of couplings.
5A ratio of couplings, using AMSLER 94D and ABELE 98. Supersedes BUGG 94.

4155 K p— An2w

ag(980) REFERENCES

AALJ 19H JHEP 1904 063 R. Aaij et al. (LHCb Collab.)
AOUDE 18 PR D98 056021 R.T. Aoude et al.
AALJ 16N PR D93 052018 R. Aaij et al. (LHCb Collab.)
AMBROSINO 09F PL B681 5 F. Ambrosino et al. (KLOE Collab.)
ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev
UEHARA 09A PR D80 032001 S. Uehara et al. (BELLE Collab.)
BUGG 08A PR D78 074023 D.V. Bugg (LoQM)
ACHASOV 03B PR D68 014006 N.N. Achsaov, A.V. Kiselev
BARGIOTTI 03 EPJ C26 371 M. Bargiotti et al. (OBELIX Collab.)
ACHARD 02B PL B526 269 P. Achard et al. (L3 Collab.)
ACHASOV 00F PL B479 53 M.N. Achasov et al. (Novosibirsk SND Collab.)
BARBERIS 00H PL B488 225 D. Barberis et al. (WA 102 Collab.)
OLLER 99 PR D60 099906 (erratum)).A. Oller et al.
OLLER 99B NP A652 407 (erratum) J.A. Oller, E. Oset
OLLER 99C PR D60 074023 J.A. Oller, E. Oset
TEIGE 99 PR D59 012001 S. Teige et al. (BNL E852 Collab.)
ABELE 98 PR D57 3860 A. Abele et al. (Crystal Barrel Collab.)
ACHASOV 98B PL B438 441 M.N. Achasov et al. (Novosibirsk SND Collab.)
AMSLER 98 RMP 70 1293 C. Amsler
ANISOVICH 98B SPU 41 419 V.V. Anisovich et al.
Translated from UFN 168 481.
BARBERIS 98C  PL B440 225 D. Barberis et al. (WA 102 Collab.)
BERTIN 98B PL B434 180 A. Bertin et al. (OBELIX Collab.)
TORNQVIST 96 PRL 76 1575 N.A. Tornqvist, M. Roos (HELS)
JANSSEN 95 PR D52 2690 G. Janssen et al. (STON, ADLD, JULI)
AMSLER 94C  PL B327 425 C. Amsler et al. (Crystal Barrel Collab.)
AMSLER 94D PL B333 277 C. Amsler et al. (Crystal Barrel Collab.)
BUGG 94 PR D50 4412 D.V. Bugg et al. (LoQM)
AMSLER 92 PL B291 347 C. Amsler et al. (Crystal Barrel Collab.)
ARMSTRONG 91B ZPHY (52 389 T.A. Armstrong et al. (ATHU, BARI, BIRM+)
OEST 90 ZPHY C47 343 T. Oest et al. (JADE Collab.)
ACHASOV 89 NP B315 465 N.N. Achasov, V.N. Ivanchenko
VOROBYEV 88 SINP 48 273 P.V. Vorobiev et al. (NOVO)
Translated from YAF 48 436.

ANTREASYAN 86 PR D33 1847 D. Antreasyan et al. (Crystal Ball Collab.)
ATKINSON 84E  PL 138B 459 M. Atkinson et al. (BONN, CERN, GLAS+)
EVANGELIS... 81 NP B178 197 C. Evangelista et al. (BARI, BONN, CERN+)
DEBILLY 80 NP B176 1 L. de Billy et al. (CURIN, LAUS, NEUC+)
GURTU 79 NP B151 181 A. Gurtu et al. (CERN, ZEEM, NIJM, OXF)
CONFORTO 78 LNC 23 419 B. Conforto et al. (RHEL, TNTO, CHIC+)
CORDEN 78 NP B144 253 M.J. Corden et al. (BIRM, RHEL, TELA+)
GRASSLER 7 NP B121 189 H. Grassler et al. (AACH3, BERL, BONN+)
JAFFE 7 PR D15 267,281 R. Jaffe (MIT)
FLATTE 76 PL 63B 224 S.M. Flatte CERN)
GAY 76B PL 63B 220 J.B. Gay et al. (CERN, AMST, NIUM) JP
WELLS 75 NP B101 333 J. Wells et al. (OXF)
DEFOIX 72 NP B44 125 C. Defoix et al. (CDEF, CERN)
AMMAR 70 PR D2 430 R. Ammar et al. (KANS, NWES, ANL, WISC)
BARNES 69C PRL 23 610 V.E. Barnes et al. (BNL, SYRA)
CAMPBELL 69 PRL 22 1204 J.H. Campbell et al. (PURD)
MILLER 69B PL 29B 255 D.H. Miller et al. (PURD)

Also PR 188 2011 W.L. Yen et al. (PURD)
AMMAR 68 PRL 21 1832 R. Ammar et al. (NWES, ANL)
ASTIER 67 PL 25B 294 A. Astier et al. (CDEF, CERN, IRAD)

Includes data of BARLOW 67, CONFORTO 67, and ARMENTEROS 65.
BARLOW 67 NC 50A 701 J. Barlow et al. (CERN, CDEF, IRAD, LIVP)
CONFORTO 67 NP B3 469 G. Conforto et al. (CERN, CDEF, IPNP+)
ARMENTEROS 65 PL 17 344 R. Armenteros et al. (CERN, CDEF)

)

ROSENFELD

65

Oxford Conf. 58

A.H. Rosenfeld (LRL
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NODE=MO004
¢(1020) Uy = 0mam )
$(1020) MASS NODE=M004M
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO004M
1019.4611+0.016 OUR AVERAGE
1019.463 +0.061 23M  1KOzYREV 18 CMD3 ete” — ktk—, | OCCUR=2
K9 K0
1019.462+0.042+0.056 28k 2 LEES 14H BABR ete™ — K%K(L)w |
1019.51 +0.02 +0.05 3 LEES 13Q BABR ete™ —» KT K4
1019.30 4+0.02 £0.10 105k AKHMETSHIN 06 CMD2 0.98-1.06 eé‘ e —
s s s
1019.52 4+0.05 £0.05 17.4k AKHMETSHIN 05 CMD2 0.60-1.38 et e~ —
nvy
1019.483£0.0114+0.025 272k 4 AKHMETSHIN 04 CMD2 ete™ — K‘ZK%
1019.42 +0.05 1900k P ACHASOV ~ 01E SND ete™ — KTK—,
KS KL, T 7r0
1019.40 +£0.04 +£0.05 23k AKHMETSHIN 018 CMD2 ete™ — 757y
1019.36 +0.12 6 ACHASOV 008 SND eTe™ — nvy
1019.38 +0.07 £0.08 2200 T AKHMETSHIN 99F CMD2 ete™ — atzx™ >
2y
1019.51 +£0.07 £0.10 11169 AKHMETSHIN 98 CMD2 ete™ — nta— 0
1019.5 +0.4 BARBERIS 98 OMEG 450 pp —
pp2K+2K_
1019.42 +0.06 55600 AKHMETSHIN 95 CMD2 et e~ — hadrons
1019.7 40.3 2012 DAVENPORT 86 MPSF 400 pA — 4KX
1019.7 +0.1 +£0.1 5079 ALBRECHT 85D ARG 10ete™ —
Kt K—X
1019.3 40.1 1500 ARENTON 82 AEMS 11.8 polar. pp —
1019.67 +0.17 25080 S PELLINEN 82 RVUE K
1019.52 £0.13 3681 BUKIN 78C OLYA eTe™ — hadrons
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1019.54 +0.10 +0.51 9 AALJ 19H LHCB pp —» DEX OCCUR=2
1019.469+0.061 1.7M KOZYREV 18 CMD3 ete™ —» K+t K—
1019.457+0.061 610k KOZYREV 16 CMD3 ete™ - kK0
1019.48 +0.01 LEES 13F BABR DT — KTKk—xt+ |
1019.44140.008+0.080 542k 10 AKHMETSHIN08 CMD2 1.02 fe— -
KT K™~
1019.63 +0.07 12540 11 AUBERT,B 055 BABR DO — KOK+kK—
1019.8 +0.7 ARMSTRONG 86 OMEG 85«1 /pp —
7t /paKp
1020.1 +0.11 5526 1 ATKINSON 86 OMEG 20-70 vp
1019.7 +1.0 BEBEK 86 CLEO ete™ — 7(45)
1019.411+0.008 642k  12DIJKSTRA 86 SPEC 100-200 =T, p, p,
Ki, on Be
1020.9 +0.2 11 FRAME 8 OMEG 13Kt p— ¢KTp
1021.0 40.2 11 ARMSTRONG 838 OMEG 185 K~ p —
11 K KA _
1020.0 +0.5 ARMSTRONG 838 OMEG 185 K~ p — OCCUR=2
K=KTA
1019.7 +£0.3 11 BARATE 83 GOLI 190 7~ Be — 2uX
1019.8 +0.2 +05 766 IVANOV 81 OLYA 1—1.4+e+ e =
1019.4 +0.5 337 COOPER 788 HBC 0.750.8K5p—>
K%K%ﬂ'-i_ﬂ'_
1020 41 383 1llpALDI 77 CNTR 107 p— 7 ép OCCUR=2
1018.9 +0.6 800 COHEN 77 ASPK 67t N —
KtK—N -
1019.7 +0.5 454 KALBFLEISCH76 HBC 218K p — AKK
1019.4 40.8 984 BESCH 74 CNTR 2~p — pKT K™
1020.3 40.4 100 BALLAM 73 HBC 2.8-93p
1019.4 +0.7 BINNIE 738 CNTR 7~ p— én
1019.6 +0.5 120 13 AGUILAR-... 728 HBC 3.946K p—
1019.9 +0.5 100 13 AGUILAR AR =
. ) ... 728 HBC 3.94.6 K p— OCCUR=2
K= pKtK—
1020.4 +0.5 131 COLLEY 72 HBC 10Ktp— Ktpe
1019.9 +0.3 410 STOTTLE.. 71 HBC 29K p—

S /AKK

Page 62
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1Average of KOZYREV 16 and KOZYREV 18 values taking into account the correlated | NODE=MO004M:LINKAGE=G

uncertainties. Supersedes individual KOZYREV 16 and KOZYREV 18 results.

2 Using a vector meson dominance model with contribution from ¢(1020) and higher mass |
excitations of p(770), w(782), and ¢(1020).
Using a phenomenological model based on KUHN 90 with a sum of Breit-Wigner reso-
nances for p(770), w(782), ¢(1020) and their higher mass excitations.

4 Update of AKHMETSHIN 99D
From the combined fit assuming that the total ¢(1020) production cross section is

NODE=MO004M;LINKAGE=E
NODE=MO004M;LINKAGE=C

NODE=MO004M;LINKAGE=GS
NODE=MO004M;LINKAGE=AE
saturated by those of Ktk—, Ks K|, ata— 7r0, and n+y decays modes and using
ACHASOV 008 for the 1y decay mode.
Using a total width of 4.43 + 0.05 MeV. Systematic uncertainty included.
7 Using a total width of 4.43 + 0.05 MeV.
8 PELLINEN 82 review includes AKERLOF 77, DAUM 81, BALDI 77, AYRES 74, DE-
GROOT 74.
9From the DT — KT Kt K~ Dalitz plot fit with the Triple-M amplitude in the multi-
meson model of AOUDE 18.
10Strongly correlated with AKHMETSHIN 04.

Systematic errors not evaluated.
12 Weighted and scaled average of 12 measurements of DIJKSTRA 86.
Mass errors enlarged by us to I'/v/N; see the note with the K*(892) mass.

NODE=MO004M;LINKAGE=G2
NODE=MO004M;LINKAGE=F2
NODE=MO004M;LINKAGE=R

NODE=MO004M;LINKAGE=I

NODE=MO004M;LINKAGE=AH
NODE=MO004M;LINKAGE=A
NODE=MO004M;LINKAGE=B
NODE=MO004M;LINKAGE=D

$(1020) WIDTH

NODE=M004W

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M004W
4.249+0.013 OUR AVERAGE Error includes scale factor of 1.1.
4.24540.013 2.3M lKozYREV 18 CMD3 ete” — KTK™, | OCCUR=2

Kg K(Z
4.205+0.1034+0.067 28k 2 LEES 14H BABR ete™ — Kg K(Z'y |
429 +0.04 +0.07 3 LEES 13Q BABR ete™ = Kt K~
430 +0.06 +0.17 105k AKHMETSHIN 06 CMD2 0.98-1.06 et e~ —
4.28040.0334+0.025 272k 4 AKHMETSHINO4 CMD2 ete— 7rK(L’ K%
421 +0.04 1900k 5 ACHASOV ~ 01E SND ete™ —» KT K™,

KS K, ata— 0
4.44 £0.09 55600 AKHMETSHIN 95 CMD2 et e~ — hadrons
45 +0.7 1500 ARENTON 82 AEMS 11.8 polar. pp =+ KK
42 +0.6 766 6 [vANOV 81 OLYA 1-l4ete” — KTK—
43 +06 6 CORDIER 80 DMl ete  — ata 0
4.36 +0.29 3681 6 BUKIN 78C OLYA et e~ — hadrons
44 106 084 6 BESCH 74 CNTR 2+p — pKT K™
4.67 £0.72 681 6 BALAKIN 71 OSPK ete™ — hadrons
4.09 +0.29 BIZOT 70 OSPK ete~ — hadrons

e o o We do not use the following data for averages, fits, limits, etc. @ o @

4.249+0.015 1.7M KOZYREV 18 CMD3 ete™ - Kt K—
4.24040.017 610k KOZYREV 16 CMD3 ete™ — K(S’K(L)
437 +0.02 LEES 13F BABR DT — KTK—xt |
424 +0.02 £0.03 542k [ AKHMETSHINO08 CMD2 1.02 ete™ — Kt K~
428 +0.13 12540 8 AUBERT,B  05) BABR DO —» KOk+k—
4.45 +0.06 271k DIJKSTRA 86 SPEC 100 7~ Be
3.6 +0.8 337 6 COOPER 788 HBC 0.7-0.8 Bp —
K%K(ZTF+7T_
45 +£0.50 1300 ©8 AKERLOF 77 SPEC 400 pA — KT KX
45 408 500 0.8 AYRES 74 ASPK 367" p —
KtK—n K p—
KtKk—n/50
3.81 +0.37 COSME 748 OSPK eTe™ — K(BK%
38 +0.7 454  OBORENSTEIN 72 HBC 218K p— KKn

1Average of KOZYREV 16 and KOZYREV 18 values taking into account the correlated | NODE=MO004W:;LINKAGE=G

uncertainties. Supersedes individual KOZYREV 16 and KOZYREV 18 results.

2 Using a vector meson dominance model with contribution from ¢(1020) and higher mass |
excitations of p(770), w(782), and ¢(1020).

3Using a phenomenological model based on KUHN 90 with a sum of Breit-Wigner reso-
nances for p(770), w(782), ¢(1020) and their higher mass excitations.

4 Update of AKHMETSHIN 99D

5From the combined fit assuming that the total ¢(1020) production cross section is

NODE=MO004W;LINKAGE=E
NODE=MO004W;LINKAGE=C

NODE=MO004W;LINKAGE=GS
NODE=MO004W;LINKAGE=AE
saturated by those of KtKk—, Ks Ky, ata— 7r0, and 7y decays modes and using
ACHASOV 00B for the 1y decay mode.
5 Width errors enlarged by us to 4T /v/N; see the note with the K*(892) mass.
7Strongly correlated with AKHMETSHIN 04.
Systematic errors not evaluated.
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¢(1020) DECAY MODES

Scale factor/

Mode Fraction (I';/T) Confidence level
n KrK- (49.2 +05 )% 5=1.3
r, KOKY (340 +04 )% S=13
s prn+ ata— a0 (15.24 £0.33 ) % 5=12
F4 pm
s ata— 70
e nv ( 1.303+0.025) % S=1.2
r, a0y ( 1.30 +£0.05 ) x 103
Fg ot —
[ ete ( 2.97340.034) x 104 S=13
Mo ut T (286 +0.19 ) x 104
i nete™ ( 1.08 +£0.04 ) x 1074
Mo 7wtna~ (73 £13 )x107°
M3 wnr? (47 +05 )x1075
Mg wvy < 5 % CL=84%
Ms pvy < 12 x 1072  CL=90%
e m @ 7y (41 £13 )x107>
Mz 1(980)y (322 £0.19 ) x 10~ S=1.1
Mg womly (1.12 +0.06 ) x 10~%
Mo wntm wtna~ (39 i‘%g ) x 1076
My ntata— o a0 < 46 x 1076 CL=90%
My nVeter (133 T390 ) x 1075
Mo 70ny (727 £030 ) x107%  S=15
M3 ag(980)~y (76 406 )x107°
M KOKOy < 1.9 x 1078  CL=90%
M5 7/(958)y (622 £0.21 ) x 1072
Mg nalady < 2 x 1075 CL=90%
Fo7 phu= (14 +05 )x107°
Mg pYY < 12 x10~4  CL=90%
Fog nmta™ < 18 x 1072  CL=90%
Mo nutp™ < 94 x 1076 CL=90%
M1 nU — nete™ <1 x 1070 CL=090%
l35 invisible < 17 x10~4  CL=90%

Lepton Family number (LF) violating modes

M3z etpuT LF < 2 x 1076 CL=90%

CONSTRAINED FIT INFORMATION
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An overall fit to 30 branching ratios uses 82 measurements and
one constraint to determine 14 parameters. The overall fit has a
X2 = 63.7 for 69 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi~6xj), in percent, from the fit to the branching fractions, x; =
I;/Tiotal- The fit constrains the x; whose labels appear in this array to sum to
one.

X —78

X3 —59 —4

X6 —-23 19 6

X7 —15 14 4 10

Xg 54 -52 -—-17 —-38 =27

X10 -7 7 2 5 3 -13

X12 -3 1 2 -6 1

X13 -5 1 3 2 -8 1 1

X17 0 0 0 0 0 0 0 0] 0

X18 —11 10 3 19 5 =20 2 1 2 0

X19 -1 0 1 0 -2 0 0 0 0

Xo3 0 0 0 0 0 0 0 0 0

Xo5 —8 6 2 33 3 —-12 2 1 1 0
X1 X X3 X X7 X9 X0 X12 X133 X7

X19 0

X3 0 0

Xo5 6 0 0

X18 X19 x23

$(1020) PARTIAL WIDTHS

r(n7) le

VALUE (keV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

58.9+0.5+2.4 ACHASOV 00 SND ete™ — 5~y

F(1r°'y) r7

VALUE (keV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

5.40+0.16 743 ACHASOV 00 SND ete= — =04

r(e+e-) s

VALUE (keV) DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

1.320+0.017£0.015 1 AMBROSINO 05 KLOE 1.02ete™ — ptpu—
1Weighted average of I, and reerw from AMBROSINO 05 assuming lepton uni-

versality.
M(ete™) Mo
VALUE (keV) DOCUMENT ID TECN COMMENT

1.27 +0.04 OUR EVALUATION
1.2511+0.021 OUR AVERAGE Error includes scale factor of 1.1.

1.23520.006 £0.022 1 AKHMETSHIN11 CMD2 1.02 ete™ — ¢
1.32 +0.05 +0.03 2 AMBROSINO 05 KLOE 1.02 eTe™ — etTe™
1.28 £0.05 AKHMETSHIN 95 CMD2 1.02 ete™ — ¢

1 Combined analysis of the CMD-2 data on ¢ — Kt K—, K% K?, rta— 7r0, 77y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

2 From forward-backward asymmetry and using [y | = 4.26 £ 0.05 MeV from the 2004
edition of this Review.
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(r(ete) x I'(u"‘p,_))]’/2 (r9|-10)1/2
VALUE (keV) DOCUMENT ID TECN COMMENT
1.320+0.018+0.017 AMBROSINO 05 KLOE 1.02ete™ — putpu~

#(1020) I(i)r(e* e™)/I(total)
F(K+tK=) x (et e™)/Tiotal 1o/l

VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT

0.6340-0.0070--0.0039 1 LEES 13Q BABR ete™ —» KT K™~
e o o We do not use the following data for averages, fits, limits, etc. e o @

0.669 +£0.001 +0.023 1.7M KOZYREV 18 CMD3 ete™ — KTK—

1Using a phenomenological model based on KUHN 90 with a sum of Breit-Wigner res-
onances for p(770), w(782), $(1020) and their higher mass excitations. The first er-
ror combines statistical and systematic uncertainties. The second one is due to the
parametrization of the charged kaon form factor and mass calibration.

F(KYK2) x (et e™)/Miotal Malg/l
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
0.4200+0.0033+0.0123 28k 1 LEES 141 BABR ete™ - KQKD4y

1 Using a vector meson dominance model with contribution from ¢(1020) and higher mass
excitations of p(770), w(782), and ¢(1020).

#(1020) F(i)r(et e)/I2(total)
F(K*K™)/Tiotal % T(e*€™)/Tiotal M/l x g/l

VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
14.63 £0.29 OUR FIT Error includes scale factor of 1.5.
146 £0.5 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram

below.
15.789+0.541 1.7M KOZYREV 18 CMD3 ete™ — KT K™
14.27 +0.05 +£0.31 542k AKHMETSHIN 08 CMD2 1.02 ete™ — KT K~

13.93 +£0.14 £0.99 1000k  LACHASOV ~ 01 SND efTe™ — KT K™,
Ks K., = a0
LFrom the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of KtKk—, Ks K|, ata— 7r0, and n+y decays modes and using
ACHASOV 008 for the 1y decay mode.

WEIGHTED AVERAGE
14.6+0.5 (Error scaled by 1.8)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

-~ - KOZYREV 18 CMD3 438
------ AKHMETSHIN 08 CMD2 1.1
------- ACHASOV ~ 01E SND _ 04

\ |
10 12 14 16 18 20

(Kt K™)/Teotat x T(ete™)/Motar (units 107°)

3/29/2020 16:58 Page 66

NODE=MO004W9
NODE=MO004W9

NODE=M004223

NODE=M004G01
NODE=MO004G01

NODE=M004G01;LINKAGE=A

NODE=MO004GXX
NODE=MO004GXX

NODE=MO004GXX;LINKAGE=A

NODE=M004224

NODE=MO004G10
NODE=MO004G10

NODE=MO004G10;LINKAGE=AE



M(KKL)/Total x T(e*e™)/Tiotal Mo/l x Fg/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

10.10 +£0.12 OUR FIT Error includes scale factor of 1.1.

10.07 +£0.13 OUR AVERAGE
10.07840.223 610k
10.01 +£0.04 +0.17 272k
10.27 4+0.07 +0.34 500k

1KOZYREV 16 CMD3 ete™ — KO K(L’
2 AKHMETSHIN 04 CMD2 ete™ — KLKg

3ACHASOV  01E SND ete™ — KT K™,
KSKL,7r+7r_7TO

LKOZYREV 16 also reports (et e™) B(¢ - KL K9) = (0.428 4 0.001 £ 0.009) keV. |

2 Update of AKHMETSHIN 99D
3From the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of Ktk—, Ks K|, ata— 7r0, and n+y decays modes and using
ACHASOV 008 for the 1y decay mode.

[F(p) + T (x+ 7~ 70)] /Teora X T(eT€™)/Tiotal I3/l x g/T

VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

453 +0.10 OUR FIT Error includes scale factor of 1.1.

4.46 +0.12 OUR AVERAGE

451 +0.16 +0.11 105k AKHMETSHIN 06 CMD2 0.98—+1.0 eare* -
i mw T

430 +0.08 +0.21 AUBERT,B 04N BABR 10.6 et e~ —
ata— 7r0'y

4.665+0.042+0.261 400k 1 AcHASOV 0lE SND ete™ —» KTK—,
KS KL, Tt 7r0

4.35 +0.27 40.08 11169 2 AKHMETSHIN98 CMD2 ete™ — ata—#0

e e o We do not use the following data for averages, fits, limits, etc. e o @
4.38 +0.12 BENAYOUN 10 RVUE 0.4-1.05 eTe™

1From the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of KtKk—, Ks Ky, ata— 770, and 7y decays modes and using
ACHASOV 00B for the iy decay mode.
2 Recalculated by us from the cross section in the peak.

r(ﬂ’)’)/rtotal X I'(e"' e_)/rtotal

VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT
3.87 £0.07 OUR FIT Error includes scale factor of 1.2.

3.93 +0.09 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
4.050+0.0674+0.118 33k  LACHASOV 078 SND 0.6-1.38 et e~ — 7

24.00370:029+0247 174k 2AKHMETSHINO5 CMD2 0.60-1.38 ete™ — 7y

3.8504+0.0414+0.159 23k 34 AKHMETSHIN 018 CMD2 ete™ — nvy
4.00 £0.04 £0.11 5ACHASOV 00 SND ete™ — nvy
353 £0.08 £0.17 2200 6.7 AKHMETSHIN99F CMD2 ete™ — nv
e o o We do not use the following data for averages, fits, limits, etc. @ o @

4.19 £0.06 8 BENAYOUN 10 RVUE 0.4-1.05ete™

LFrom a combined fit of a(e+ e~ — n7y) with n — 370 and n — i 770, and
fixing B(n — 37r0) /B — atx~ 7r0) = 1.44 £ 0.04. Recalculated by us from the
cross section at the peak. Supersedes ACHASOV 00D and ACHASOV 06A.

2From the n — 2v decay and using B(n — ~v~) = 39.43 £ 0.26%.

3 From the n — 370 decay and using B(n — 37r0): (32.24 £ 0.29) x 1072,

4 The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020),
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).

5From the n — 2v decay and using B(n — 2v) =(39.21 + 0.34) x 102,

6 Recalculated by the authors from the cross section in the peak.

TFrom the n — o~ 70 decay and using B(n — ntx— 7r0) =(23.1 £ 0.5) x 1072,

8A simultaneous fit of et e~ — 7r+7r_, Tt TrO, 7r07, n~y data.

rs/r X l‘g/l‘
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WEIGHTED AVERAGE
3.93+0.09 (Error scaled by 1.3)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X
o ACHASOV ~ 07B SND 0.8
------ AKHMETSHIN 05 CMD2 0.4
— AKHMETSHIN 01B CMD2 0.2
4 ACHASOV 00 SND 0.4
------------- AKHMETSHIN 99F CMD2 4.5
6.3
(Confidence Level = 0.176)
| | | J
3 35 4 45 5 55
r(n')’)/rtotal X r<e+ ei)/rtotal M6/l < To/T
0 —
F(7°7)/Teotal X T(e*e™)/Teotal 7/l xTo/T NODE=M004G3
VALUE (units 10-7) EVTS DOCUMENT ID TECN  COMMENT NODE=M004G3

3.88+0.14 OUR FIT
3.87+0.15 OUR AVERAGE

4.0440.094+0.19 LACHASOV ~ 16A SND 0.60-1.38 et e~ — 70~ |
3.75+£0.114+0.29 18k AKHMETSHIN 05 CMD2 0.60-1.38 et e™ — 7r0'y
3.674+0.101 937 2ACHASOV 00 SND ete~ — =0y
e o o \We do not use the following data for averages, fits, limits, etc. e o @
4.29+0.11 3BENAYOUN 10 RVUE 0.4-1.05 eTe™
L From the VMD model with the interfering p(770), w(782), $(1020) resonances, and an NODE=M004G3:LINKAGE=B

additional resonance describing the total contribution of the p(1450) and w(1420) states.
Supersedes ACHASOV 00.

2From the 70 — 2+ decay and using B(7r0 — 2v) = (98.798 + 0.032) x 10—2. NODE=MO004G3;LINKAGE=A
3 A simultaneous fit of eT e~ — nta—, 7t 7= 70, 704, 1y data. NODE=M004G3;LINKAGE=BE
Mt 17)/Tiotal x (et e™)/Tiotal l1o/T x To/T NODE=MO04G5
VALUE (units 10~8) DOCUMENT ID TECN  COMMENT NODE=M004G5

85 ¥32 OURFIT
8.8 £0.9 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.

8.36+0.5940.37 ACHASOV 016 SND ete™ — putpu~
9.9 £1.4 4+0.9 1 ACHASOV 99c SND eTe™ — putp—
14.4 +3.0 2VYASSERMAN 81 OLYA ete™ — ptpu~
8.6 £5.9 2AUGUSTIN 73 OSPK ete™ — uTpu~
1 Recalculated by the authors from the cross section in the peak. NODE=MO004G5;LINKAGE=A

2 Recalculated by us from the cross section in the peak. NODE=MO004G5;LINKAGE=B



WEIGHTED AVERAGE
8.840.9 (Error scaled by 1.5)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

X2

----------- ACHASOV ~ 01G SND 05
-------- ACHASOV ~ 99C SND 0.4
—}—— VASSERMAN 81 OLYA 34

1

<+ - AUGUSTIN 73  OSPK
4.3
(Confidence Level = 0.116)
| |
5 10 15 20

|
25

0

F(N+N7)/rtotal X |—<e+ ei)/rtotal F10/T x Tg/T
F(mt 7)) /Total X T(e€™)/Teotal 12/l x g/l
VALUE (units 1078) DOCUMENT ID TECN COMMENT

22 +04 OURFIT
2.2 +0.4 OUR AVERAGE

2.1 +0.3 +0.3 1 AcHASOV 00c SND ete™ — atnr
1.95 115 2GOLUBEV 8 ND ete™ — ntnr
6.01 1319 2VASSERMAN 81 OLYA ete™ — ntr
e o o We do not use the following data for averages, fits, limits, etc. ® o @

3.31+0.99 3BENAYOUN 13 RVUE 0.4-1.05 et e~

1 Recalculated by the authors from the cross section in the peak.

2 Recalculated by us from the cross section in the peak.

0 0

3 A simultaneous fit to e T e — 7T -, atr— 20, # v, 0y, KK,and 7~ — 7~ 70

VT
data.
IM(wn®)/Teotal X T(e* €™)/Tiotal M3/T x g/
VALUE (units 10_8) DOCUMENT ID TECN COMMENT
1.40+0.15 OUR FIT
1.3740.1740.01 L2 AMBROSINO 086 KLOE eTe™ — ata— 270, 270

1 Recalculated by the authors from the cross section at the peak.
2 AMBROSINO 086 reports [[(¢(1020) — wm0)/Iioa x [(4(1020) — eTe™)/
Motall ¥ [B(w(782) = ntx—x0)] = (1.22 4 0.13 + 0.08) x 10~8 which we divide

by our best value B(w(782) — w7~ 7r0) = (89.3 £ 0.6) x 10=2. Our first error is
their experiment's error and our second error is the systematic error from using our best

value.

I (7%7%9) /Total X T(et €7)/Trotal lg/T x Fo/T
VALUE (units 1078) DOCUMENT ID TECN  COMMENT
3.341+0.17 OUR FIT
3331008 +019 1 AMBROSINO 07 KLOE ete~ — x070,

1 Calculated by the authors from the cross section at the peak.
I'(1r+7r—1r+1r—)/l'm| X I'(e+e‘)/l't°ta| I'19/r X I'g/l'
VALUE (units 1079) EVTS DOCUMENT ID TECN COMMENT

+0.8
12 105 OURFIT
1.17+0.52+0.64 3285 L AKHMETSHIN 00E CMD2 eTe™ — nta—ntnx

1 Recalculated by the authors from the cross section in the peak.
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$(1020) BRANCHING RATIOS NODE_MO04220
M(K* K~)/Teotal r/r NODE=MO004R1
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO004R1

0.49240.005 OUR FIT Error includes scale factor of 1.3.
0.493+0.010 OUR AVERAGE

0.49240.012 2913 AKHMETSHIN 95 CMD2 etTe™ — KT K™

0.44 +0.05 321 KALBFLEISCH76 HBC 218 K~ p — AKT K™

0.49 +0.06 270 DEGROOT 74 HBC 42K p— Ag

0.540+0.034 565 BALAKIN 71 OSPK ete™ —» KtK—

0.48 +0.04 252 LINDSEY 66 HBC 2.127K p— AKTK—

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.493+0.003+0.007 T AKHMETSHIN 11 CMD2 1.02 et e~ — KT K™

0.476+0.017 1000k  2ACHASOV ~ 01E SND ete™ - KT K™, KgKj,
7r+7r7 71'0

1 Combined analysis of the CMD-2 data on ¢ — KtKk—, K% K(Z, ata— 7r0, 7y assum-

NODE=MO004R1;LINKAGE=AK
ing that the sum of their branching fractions is 0.99741 + 0.00007.

2Using B(¢ — et e™)= (2.93 £ 0.14) x 1074, NODE=MO004R1;LINKAGE=B2
0 40
F(K,_ Ks)/rtotal 2/l NODE=MO004R2
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO004R2

0.34040.004 OUR FIT Error includes scale factor of 1.3.
0.331+0.009 OUR AVERAGE

0.335+0.010 40644  AKHMETSHIN95 CMD2 ete™ — K9 KQ
0.326+0.035 DOLINSKY 91 ND  eTe™ - Kj Kg
0.31040.024 DRUZHININ 84 ND  ete™ - K¢ K§
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.3360.002+0.006 1 AKHMETSHIN11 CMD2 1.02 ete™ — Kg K(Z
0.351+0.013 500k 2 ACHASOV 0lE SND ete™ = KTK—,

KS KL, ata— 7r0
0.27 +£0.03 133 KALBFLEISCH76 HBC 218 K~ p — /\K(Z Kg
0.257+0.030 95 3 BALAKIN 71 OSPK ete™ — K(L’Kg
0.40 +0.04 167 LINDSEY 66 HBC 2.1-27 K p— /\K(Z K05

1 Combined analysis of the CMD-2 data on ¢ — KtKk—, Kg- K(L), ata— 7r0, 77y assum-

. . . . . NODE=MO004R2;LINKAGE=AK
ing that the sum of their branching fractions is 0.99741 + 0.00007.

2Using B(¢ — et e™)=(2.93 £ 0.14) x 1074, NODE=MO004R2;LINKAGE=B2
3 Balakin error increased by Paul. NODE=MO004R2;LINKAGE=01
0 40 + K—
I'(K,_ Ks)/I'(K K ) 2/ NODE=MO004R19
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO004R19

0.690+0.015 OUR FIT Error includes scale factor of 1.3.
0.74040.031 OUR AVERAGE

0.70 +0.06 2732 BUKIN 78c OLYA ete™ - KOKQ
0.82 +0.08 LOSTY 78 HBC 42 K™ p— ¢hyperon
0.71 +0.05 LAVEN 77 HBC 10K p— KTK A
0.71 +0.08 LYONS 77 HBC 34K p— A¢
0.89 +0.10 144 AGUILAR-... 72B HBC 3946 K p
e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.63840.022 2.3M lkozyREV 18 CMD3 ete™ — KO K, |
KT K™

0.68 +0.03 2 AKHMETSHIN 95 CMD2 ete™ — KOKQ, kT Kk~

1The prediction taking into account phase-space difference, radiative corrections, isospin I NODE=MO004R19;LINKAGE=A

breaking, and the Sommerfeld-Gamow-Sakharov factor gives 0.630.
2 Theoretical analysis of BRAMON 00 taking into account phase-space difference, elec- NODE=MO004R19;LINKAGE=KH

tromagnetic radiative corrections, as well as isospin breaking, predicts 0.62. FLOREZ-
BAEZ 08 predicts 0.63 considering also structure-dependent radiative corrections. FIS-
CHBACH 02 calculates additional corrections caused by the close threshold and predicts
0.68. See also BENAYOUN 01 and DUBYNSKIY 07. BENAYOUN 12 obtains 0.71+0.01
in the HLS model.



r(k9k2)/r(KK) 2/(M1+12)

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.408+0.005 OUR FIT Error includes scale factor of 1.3.
0.45 £+0.04 OUR AVERAGE

0.44 +£0.07 1L onDON 66 HBC 224K p— AKK
0.48 £0.07 52 BADIER 65B HBC 3 K™ p
0.40 £0.10 34 SCHLEIN 63 HBC 195K p— AKK

IThisis probably not affected by their controversial background subtraction; the value is
from their numbers of K; K5 vs KT K~ events.

[r(p1r) + r(7r+ T 7"0)] /Ttotal r3/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.15241+0.0033 OUR FIT Error includes scale factor of 1.2.

0.151 +0.009 OUR AVERAGE Error includes scale factor of 1.7.

0.161 +0.008 11761 AKHMETSHIN 95 CMD2 eTe™ — 7tz 0
0.143 +0.007 DOLINSKY 91 ND ete™ — ata 0

e o o We do not use the following data for averages, fits, limits, etc. e o @

0.155 £0.002 =+0.005 1 AKHMETSHIN 11 CMD2 1.02 et e~ — at a0
0.159 +0.008 400k 2 ACHASOV 01E SND ete™ — KtK—,

KS KL, ata— 7r0
0.145 +0.009 +0.003 11169 3 AKHMETSHIN98 CMD2 eTe™ — nt 7«0
0.139 40.007 4 PARROUR  76B OSPK et e

1 Combined analysis of the CMD-2 data on ¢ — KtKk—, Kg- K(L), ata— 7r0, 7)Y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

2Using B(¢ — eTe™)=(2.93 + 0.14) x 10~ 4.

3Using B(¢ — et e™)=(2.99 & 0.08) x 10~ 4.

4Using I(¢)= 4.1 MeV. If interference between the pm and 37 modes is neglected, the
fraction of the p7 is more than 80% at the 90% confidence level.

[F(p) + T (nt 7= 70)] /T (Kt K™) /M1
VALUE EVTS DOCUMENT ID TECN COMMENT

0.310£0.009 OUR FIT Error includes scale factor of 1.2.

0.28 +0.09 34 AGUILAR-... 72B HBC 3946 K p

[F(pr) + Mo n=2)] (K ra/(Ti+72)
VALUE DOCUMENT ID TECN COMMENT

0.183+0.005 OUR FIT Error includes scale factor of 1.2.
0.24 +0.04 OUR AVERAGE

0.23740.039 CERRADA 778 HBC 42K p— A3r

0.30 +0.15 LONDON 66 HBC 224K p— AnTza— 0
[I'(p1r) + I'(1r+ T 1r°)] /I'(Kg Kg) 3/l
VALUE EVTS DOCUMENT ID TECN COMMENT

0.448+0.011 OUR FIT Error includes scale factor of 1.1.
0.51 £0.05 OUR AVERAGE

0.56 =+0.07 3681 BUKIN 78C OLYA ete™ — K? Kg, ot a0
0.47 +0.06 516 COSME 74 OSPK ete™ — atr—x0

-0
|'(7r+1r T )/rtotal s/l
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~ 0.0087 1.98M L2 ALOISIO 03 KLOE 1.02ete™ — #ta—x0
<0.0006 90 3 ACHASOV 02 SND 1.02ete” — at7a—x0
<0.23 90 3 CORDIER 80 DMl ete — ata— 0
<0.20 90 3PARROUR  76B OSPK ete™ — ata—#0

I From a fit without limitations on charged and neutral p masses and widths.

2Adding the direct and w contributions and considering the interference between the pm
and 7t 7= 70,
Neglecting the interference between the pm and ata— 70,
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F(77)/Teotal e/l
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

1.3031+0.025 OUR FIT Error includes scale factor of 1.2.

1.26 +0.04 OUR AVERAGE

1.246+0.025+0.057 10k LACHASOV ~ 98F SND ete™ — 7y

1.18 +0.11 279 2 AKHMETSHIN G5 CMD2 ete™ — atTn 3y
1.30 +0.06 3DRUZHININ 84 ND ete — 3y

1.4 +0.2 4DRUZHININ 84 ND eTe™ — 6y

0.88 +0.20 290 KURDADZE 83C OLYA ete™ — 3y

1.35 4+0.29 ANDREWS 77 CNTR 6.7-10 yCu

1.5 +0.4 54 3 COSME 76 OSPK ete~

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.38 +0.02 £0.02 5 AKHMETSHIN11 CMD2 1.02 eTe™ — nvy

1.36 £0.05 +0.02 33k ©®ACHASOV ~ 078 SND 0.6-1.38 et e~ — nv
1.373+0.014+0.085 174k 78 AKHMETSHINO5 CMD2 0.60-1.38 et e™ — 7y

1.287+0.013+0.063 9,10 AKHMETSHIN 018 CMD2 eTe™ — 7y
1.338+0.01240.052 11 ACHASOV 00 SND ete™ — nvy
1.18 £0.03 +£0.06 2200 12 AKHMETSHIN99F CMD2 et e™ — 7~y
1.21 +0.07 I3BENAYOUN 96 RVUE 0.54-1.04 eTe™ — 7y

LUsing B(¢p — eTe™) = (2.994£0.08) x 10~4 and B(n — 370)= (32.2+£0.4)x 10~ 2.

2From nt 7~ 70 decay mode of 7.

3 From 2~ decay mode of 7.

4From 370 decay mode of 7.

5 Combined analysis of the CMD-2 data on ¢ — K+ K—, K% K?, rta— 7r0, 77y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

6 ACHASOV 078 reports [[(4(1020) — 77)/Tiorall X [B(4(1020) — eTe™)] =
(4.0504+0.067 +0.118) x 10~ which we divide by our best value B(4(1020) — et e™)

= (2.973 £+ 0.034) x 10~%4. Our first error is their experiment’s error and our second
error is the systematic error from using our best value. Supersedes ACHASOV 00D and
ACHASOV 06A.

7Using B(¢p — et e™) = (2.98 + 0.04) x 104 and B(y — ) = 39.43 £ 0.26%.

8 Not independent of the corresponding Mete)x r(m)/rfotal.

9Using B(¢p — et e™) =(2.9940.08) x10~% and B(n — 379)=(32.24+0.29) x 10~ 2.
10 The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020),
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).
11 From the n — 2+ decay and using B(¢ — eTe™) =(2.99 + 0.08) x 10—4.
12From ot 7~ 70 decay mode of n and using B(¢ — et e )= (2.99 + 0.08) x 104,
13 Reanalysis of DRUZHININ 84, DOLINSKY 89, and DOLINSKY 91 taking into account
a triangle anomaly contribution.

r("fo 'Y) /Ttotal r7/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

1.30 +£0.05 OURFIT

1.31 +0.13 OUR AVERAGE

1.30 £0.13 DRUZHININ 84 ND ete™ — 34

1.4 405 32 COSME 76  OSPK ete—

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1.36740.072 1ACHASOV ~ 16A SND 0.60-1.38 et e — 70~
1.25840.037+£0.077 18k  2:3 AKHMETSHINO05 CMD2 0.60-1.38 eTe™ — 70~
1.226+0.036 7 3-99 4ACHASOV 00 SND ete™ — 704

1.26 +0.17 5BENAYOUN 96 RVUE 0.54-1.04 eTe™ — 70~

1 Using B(¢ — et e™) from PDG 15. Supersedes ACHASOV 00.

2Using B(¢ — eTe™) = (2.98 & 0.04) x 10~4.

3 Not independent of the corresponding Mete ) x F(7r0 7)/rt20tal'

4From the 70 — 2y decay and using B(¢p — et e™) = (299 +0.08) x 10~ 4.

5Reanalysis of DRUZHININ 84, DOLINSKY 89, and DOLINSKY 91 taking into account
a triangle anomaly contribution.

F(n7)/T(x%) Me/M7

VALUE DOCUMENT ID TECN _ COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

10903137 ACHASOV 00 SND ete™ — 5, 70y
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F(e"' e_)/rm|

VALUE (units 1074) EVTS DOCUMENT ID TECN

rg/T

COMMENT

2.973+0.034 OUR FIT Error includes scale factor of 1.3.
2.98 +£0.07 OUR AVERAGE Error includes scale factor of 1.1.
2.93 +£0.14 1900k 1 ACHASOV

0lE SND ete™

- KtK—,

KS KL, 7r+7r_7r0

2.88 +0.09 55600 AKHMETSHIN 95 CMD2 et e~ — hadrons
3.00 +0.21 3681 BUKIN 78C OLYA ete~ — hadrons
3.10 +0.14 2 PARROUR 76 OSPK ete™
33 +0.3 COSME 74 OSPK ete™ — hadrons
2.81 +0.25 681 BALAKIN 71 OSPK ete~ — hadrons
3.50 +0.27 CHATELUS 71 OSPK ete

1From the combined fit assuming that the total ¢(1020) production cross section is
saturated by those of KtKk—, Ks Ky, atn— 7r0, and 7y decays modes and using
ACHASOV 00B for the 1y decay mode.

2Using total width 4.2 MeV. They detect 3m mode and observe significant interference
with w tail. This is accounted for in the result quoted above.

(6t u™)/Teotal Mo/l
VALUE (units 10*4) DOCUMENT ID TECN COMMENT

2.86:0.19 OUR FIT

2.5 +0.4 OUR AVERAGE

2.69-+0.46 1 HAYES 71 CNTR 83,9.8~C — ptpu—X
2.17+0.60 1 EARLES 70 CNTR 6.0~4C — ptp—X

e o o We do not use the following data for averages, fits, limits, etc. @ o @
2.8740.2040.14 2 ACHASOV 016 SND ete™ — putu~
3.30£0.45+0.32 3ACHASOV ~ 99C SND eTe™ — ptpu~
4.83+1.02 4VASSERMAN 81 OLYA eTe™ — putpu~
2.87+1.98 4AUGUSTIN 73 OSPK ete™ — ptpu—

1 Neglecting interference between resonance and continuum.

2Using B(¢p — eTe™) = (291 + 0.07) x 10~ 4,

3Using B(¢ — eTe™)=(2.99 + 0.08) x 10~4.

4 Recalculated by us using B(¢ — eTe™)=(2.99 + 0.08) x 1074
F(nete™)/Miotal M1/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.08 +0.04 OUR AVERAGE
1.07540.007+0.038 30k 1 BABUSCI 15 KLOE 1.02ete~ — nete |

1.19 +0.19 +0.12 213 2 ACHASOV ~ 01B SND ete™ — nete~
1.14 +0.10 +0.06 355 3 AKHMETSHINO1  CMD2 ete™ — nete~
e o o We do not use the following data for averages, fits, limits, etc. @ o @

1.13 +0.14 +0.07 183 4 AKHMETSHINOL CMD2 ete™ — pete™
1.21 +0.14 +0.09 130 5 AKHMETSHINO1 CMD2 ete™ — nete™

1.04 +0.20 +0.08 42 6 AKHMETSHINOL CMD2 ete™ — nete™
1.3 fg:g 7 GOLUBEV 85 ND ete™ — nete
Lusing B(n — 3x0) = (32.57 + 0.23)% from PDG 12. |

2Using B(n — v7) = (39.25 + 0.32)%, B(¢ — n7) = (1.26 + 0.06)%, and B(¢ —
ete™) = (3.00 £ 0.06) x 10~4.

3The average of the branching ratios separately obtained from the n — ~7~, 37r0,
at a0 decays.

4From n — ~~ decays and using B(n — ~vv)=1(39.334+0.25) % 1072, B(n— w7 )
= (475 £ 11) x 1072, and B(¢ — n~) = (1.297 =+ 0.033) x 10~ 2.

5From n — 379 decays and using B(7rO — vv) = (98.798 + 0.033) x 102, B(n —
370) = (3224 £0.29) x 1072, B(n > nt 7~ 4) = (4.75+£0.11) x 102, and B(¢ —
n7) = (1.297 + 0.033) x 102,

6From n — 7T 7~ 70 decays and using B(TI'O — vv) = (98.798 £ 0.033) x 102,
B(n0 = et e ) =(1.198+0.032)x10™2, B(n —» a7~ x0) = (23.0£0.4)x 102,
B(¢ — ntx—7x0) = (15.5+£0.6)x1072, and B(¢ — n~y) = (1.297 £ 0.033) x 10~ 2.
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F(7t 7)) /Teotal M2/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.7140.1140.09 LACHASOV ~ 00c SND ete™ — xtn—
0.65 7038 1GOLUBEV 86 ND ete — nta—
2011397 1VASSERMAN 81 OLYA ete™ — ntna—
<6.6 95 BUKIN 788 OLYA ete™ — ntn—
<2.7 95 ALVENSLEB... 72 CNTR 6.7~4C — Crxta—
LUsing B(¢p — et e)=(2.99 + 0.08) x 10~4.
I'(w1r°) /Total 3/l
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
4.74+0.5 OURFIT
52%13 1.2 AULCHENKO 00A SND ete™ — zt 7= x070
e o o We do not use the following data for averages, fits, limits, etc. ® o @
44406 3 AMBROSINO 086 KLOE et e~ — ata— 279, 2704
~ 5.4 4 ACHASOV ~ 00E SND ete™ — a0z04
55710403 25 AULCHENKO 00A SND ete™ — ntz— 7070
a8T19+08 4ACHASOV 99 SND ete — ntz— 00
1 Using the 1996 and 1998 data.
2 (2.3 £ 0.3)% correction for other decay modes of the w(782) applied.
3 Not independent of the corresponding F(wTrO) xT(ete™)/ r2(tota|).
4Using the 1996 data.
5 Using the 1998 data.
I (w7)/Ttotal l1a/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.05 84 LINDSEY 66 HBC 2127 K~ p— Axtx " neutrals
F(07)/Teotal F1s/T
VALUE (units CL% DOCUMENT ID TECN COMMENT
10~4
< 012 90 1 AKHMETSHIN 998 CMD2 eTe™ — 7tzx—~
e o o We do not use the following data for averages, fits, limits, etc. @ o @
< 7 90 AKHMETSHIN 97¢ CMD2 ete™ — ntrxy
<200 84 LINDSEY 66 HBC 2127 K~ p— Axtx " neutrals
1 Supersedes AKHMETSHIN 97c.
(77~ %) /Ttotal 6/l
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT

0.41+0.12+0.04 30175 1 AKHMETSHIN998 CMD2 ete™ — nta—~
e o o \We do not use the following data for averages, fits, limits, etc. e o @

< 03 90 2 AKHMETSHIN 97C CMD2 et e™ — nta—y

<600 <) KALBFLEISCH75 HBC 218 K™ p —
/\7r+7r7'y

< 70 90 COSME 74 OSPK ete™ = nta—~

<400 90 LINDSEY 65 HBC 21-27K p—

Axt 7 neutrals
LFor E., > 20 MeV and assuming that B(¢4(1020) — f;(980)) is negligible. Supersedes

AKHMETSHIN 97c¢.
2For Ey>20 MeV and assuming that B(#(1020) — £;(980)~) is negligible.

F(fb(980) ’Y)/ Mtotal M7/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
3.22+0.19 OUR FIT Error includes scale factor of 1.1.

3.2110.19 OUR AVERAGE

3217093 +0.18

2.90£0.21+1.54

- 0.0

L AMBROSINO 07 KLOE eTe™ — 70704

2 AKHMETSHIN 99C CMD2 e

o+

e — 7r+7r_7,
T Ty
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

4.4740.21 2438 3 ALOISIO 020
35 +0.3 T3 419 45 ACHASOV  OOH
1.9340.460.50 27188 © AKHMETSHIN 998
3.0540.254+0.72 268 7 AKHMETSHIN 99¢
1.5 +05 268 8 AKHMETSHIN 99¢
3.4240.3040.36 164 4 ACHASOV 98
<1 90 9 AKHMETSHIN 97¢
<7 90 10 AKHMETSHIN 97¢
<20 90 DRUZHININ 87

1 Obtained by the authors taking into account the xt

KLOE ete  — 7r07r07
SND ete™ — 7r07r0'y
CMD2 ete™ — 7r+7r_7
CMD2 ete™ — 7r07r07
CMD2 eTe™ — 7r07r07
SND ete™ — 54

CMD2 ete™ — 7r+7r_fy
CMD2 ete™ — 7r+7r_7
ND eTe” — 7r07r07

7~ decay mode. Includes a com-

ponent due to 77 production via the f(500) meson. Supersedes ALOISIO 02D.

2From the combined fit of the photon spectra in the reactions et

70 7r0'y.

e~ - wta— v,

3From the negative interference with the f;(500) meson of AITALA 01B using the
ACHASOV 89 parameterization for the f(980), a Breit-Wigner for the f;(500), and
ACHASOV O01F for the pm contribution. Superseded by AMBROSINO 07.

4Assuming that the 70 7r0'y final state is completely determined by the fy~y mechanism,
neglecting the decay B(¢ — K K<) and using B(fy — atr )= 2B(fy — 7r07r0).

5 Using the value B(¢ — 77)=(1.338 = 0.053) x 10~ 2.
6 For E., > 20 MeV. Supersedes AKHMETSHIN 97c.

7 Neglecting other intermediate mechanisms (p7, o).

8 A narrow pole fit taking into account f3(980) and f3(1200) intermediate mechanisms.
9 For destructive interference with the Bremsstrahlung process
0 For constructive interference with the Bremsstrahlung process

F(fo(980)7)/T (n)

VALUE (units 10-2) EVTS

DOCUMENT ID TECN

M7/Te

COMMENT

2471’8%2 OUR FIT  Error includes scale factor of 1.1.

26 +02 +28 419
0

1 ACHASOV

1Assuming that the 7

00H SND

ete o 7r07r0'y

7r0’y final state is completely determined by the fyy mechanism,

neglecting the decay B(¢ — K K<) and using B(fy — T r )= 2B(fy — 7r07r0).

I (797%7) /Total

VALUE (units 1074) CL% EVTS DOCUMENT ID

Mg/l

TECN  COMMENT

1.07 +£0.06 OUR AVERAGE

4+0.01 40.06
1.07 Z0.03 ~0.06

1.08 £0.17 £0.09 268

1 AMBROSINO 07

KLOE ete™ — 7r07r0'y

AKHMETSHIN 99¢ CMD2 et e™ — 70704

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.09 £0.03 +0.05 2438 ALOISIO
1.158+0.093+0.052 419 23 ACHASOV
<10 90 DRUZHININ 87

1 Supersedes ALOISIO 02D.
2 Using the value B(¢ — nv)=(1.338 £ 0.053) x 102,
3Supelrsedes ACHASOV 98I. Excluding wn.

020 KLOE ete™ — 7r07r0’y
00H SND 00

ete™ = #07 o
ND ete = 5y

r(x°7%7) /T (n7) ls/Te
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

0.86 +0.04 OURFIT

0.865+0.070+0.017 419 1ACHASOV  00H SND ete™ — #0704

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.90 +0.08 +0.07 164 ACHASOV 981 SND eTe™ — 5y
1 Supersedes ACHASOV 98I. Excluding w 0.
|'(1r+1r_1r+1r_)/l't°ta| Mo/l
VALUE (units 1076) CL% EVTS DOCUMENT ID TECN COMMENT
6.5 +2.7 +1.6 6.8k L AKHMETSHIN17 CMD3 ete™ = #ta—atx

e o o We do not use the following data for averages, fits, limits, etc. ® o @

3.93£1.74+2.14 3.3k

< 870 90 CORDIER 79

1 Using the cross section at the ¢ meson peak o(¢) = 4172 + 42 nb, the nonresonant cross
section o(0) = 1.263 £ 0.027 nb and Re(Z) = 0.146 + 0.030, Im(Z) = —0.002 £ 0.024

AKHMETSHIN 00 CMD2 e™
WIRE

e = rtrata

ete ™ — ata—rtnr

for the complex amplitude of the ¢ — atr—xT n~ transition.
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F(1r+ atr 1r°)/rm. M2/l
VALUE (units 10’6 % DOCUMENT ID TECN COMMENT

< 46 90 AKHMETSHIN 00E CMD2 ete™ — nta—atz— 0
e o o \We do not use the following data for averages, fits, limits, etc. e o @

<150 95 BARKOV 88 CMD ete™ - ata ata 0
r(7l'0 e+ e—)/rtota| r21/r
VALUE (units 10’5) % EVTS DOCUMENT ID TECN COMMENT

1.33+097 OUR AVERAGE

1.35+0.05 7592 o5k LANASTASI 168 KLOE ete— — Oete— |
1.0140.28-40.29 52 2ACHASOV 020 SND ete™ — nlete~
1.2240.34+0.21 46 3 AKHMETSHIN 01 CMD2 ete™ — nlete—

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<12 90 DOLINSKY 88 ND ete™ — m0ete—

Lusing B(m9 — ~+) from the 2014 Edition of this Review (PDG 14).

2 Using various branching ratios from the 2000 Edition of this Review (PDG 00).

3Using B(r0 — ) = 0.98798 + 0.00032, B(¢ — n+) = (1.297 =+ 0.033) x 102,
and B(n » 77~ ~) = (4.75 £ 0.11) x 10~ 2,

I (777) /T total 22/l
VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT

7.271+0.30 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.
7.064+0.22 16.9k L AMBROSINO 09F KLOE 1.02 ete™ — 50y
8.51+0.514+0.57 607 2 ALOISIO 02 KLOE ete™ — naly
7.96+0.60+0.40 197 3 ALOISIO 02 KLOE ete™ — naly

8.8 +1.4 +0.9 36  4ACHASOV  00F SND ete™ — naly

9.0 £2.4 £1.0 80 AKHMETSHIN 99¢ CMD2 et e™ — na0y

e o o \We do not use the following data for averages, fits, limits, etc. @ o @
7.0140.1040.20 13.3k 22 AMBROSINO 09F KLOE 1.02 eTe™ — nn0y
7.1240.1340.22 3.6k 30 AMBROSINO 09F KLOE 1.02 eTe™ — nn0y
8.3 £2.3 +1.2 20 ACHASOV 988 SND ete™ — 5y

<250 90 DOLINSKY 91 ND ete™ — a0py

1 Combined results of n— yvyandn — at a0 decay modes measurements.

2 From the decay mode n — .

3 From the decay mode n — ot a0,

4 Supersedes ACHASOV 98B,

5Using B(¢ — 1) = (1.304 + 0.025)%, B(n — 379) = (32.56 + 0.23)%, and B(n —
~vv) = (39.31 £ 0.20)%.

6 Using B(¢ — 1) = (1.304 & 0.025)%, B(n — 370) = (32.56 + 0.23)%, and B(n —
at = a0) = (22.73 £ 0.28)%.

WEIGHTED AVERAGE
7.27+0.30 (Error scaled by 1.5)

’

2
X
----------------- AMBROSINO 09F KLOE 0.9
......... ALOISIO 02C KLOE 2.6
~~~~~~~~~~~~ ALOISIO 02C KLOE 0.9
----- ACHASOV ~ 00F SND
- AKHMETSHIN 99C CMD2
4.4

(Confidence Level = 0.108)
| J

6 8 10 12 14

r(WOUV)/rtotal (units 10_5)
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(20(980)) /T total 23/l
VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT

7.6+0.6 OUR FIT

7.60.6 OUR AVERAGE

7.440.7 L ALoISIO 02c KLOE ete™ — paly

8.8+1.7 36 2 ACHASOV ~ 00F SND ete™ — naly
e o o We do not use the following data for averages, fits, limits, etc. @ o @
11 +2 3 GOKALP 02 RVUE ete — naly
<500 90 DOLINSKY 91 ND ete™ — x0py
1 _ . .
Using Mao(980)_984'8 MeV and assuming ap(980)~ dominance.
2 Assuming a(980)y dominance in the nn0 final state.
3 Using data of ACHASOV 0OF.
I(f0(980)7)/T (a0(980)7) l17/T23
VALUE DOCUMENT ID TECN COMMENT

6.1+0.6 L aLolsio 02c KLOE ete™ — naly

1Using results of ALOISIO 02D and assuming that f;(980) decays into 77 only and
a(980) into n7 only.

I (KOK%7) /Ttotal l24/T
VALUE ClL% DOCUMENT ID TECN COMMENT
<1.9x10~8 90 AMBROSINO 09C KLOE ete™ — KQKkQ~y

I (n'(958)7) /T total o5/l
VALUE (units 10°5) CL% EVTS DOCUMENT ID TECN  COMMENT
6.221+0.21 OUR FIT
6.2210.30 OUR AVERAGE
6.22+0.274+0.12 3407 1 AMBROSINO 07A KLOE 1.02 ete™ —
ata— Ty

6.7 T28 +os 12 2AULCHENKO 038 SND ete™ — o'y

e o o We do not use the following data for averages, fits, limits, etc. ® o @

6.7 t39 +15 7 AULCHENKO 038 SND ete™ — 7y
6.10+0.61+0.43 120 3ALOISIO 026 KLOE 1.02 eTe™ —
O 3y

8.2 j%g +1.1 21 4 AKHMETSHIN00B CMD2 eTe™ — nt 3y
29 22 +o6 9 5 AKHMETSHINOOF CMD2 ete™ —

’ atr—atn— >24
6.4 +1.6 30 O AKHMETSHIN0OF CMD2 ete™ — 7/(958)~
6.7 738 +1.0 5 7AULCHENKO 99 SND ete™ — ntx 3y
<11 90 AULCHENKO 98 SND ete™ — 7y
12 L2 6 4AKHMETSHIN978 CMD2 ete™ — ntn— 3y
<41 90 DRUZHININ 87 ND ete™ — ~ypata—

L AMBROSINO 07A reports [I'(¢(1020) — 7/(958)7)/Tiotall / [B(¢(1020) — n~)] =
(4.77 £0.09 £ 0.19) x 10~3 which we multiply by our best value B(4(1020) — nvy) =
(1.303 + 0.025) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2Averaging AULCHENKO 03B with AULCHENKO 99.

3 Using B(¢ — 1v)= (1.297 & 0.033)%.

4 Using the value B(¢ — n7) = (1.26 + 0.06) x 10™2.

SUsing B(¢ — KIKQ) = (33.8 + 0.6)%.

6/—\veraging; AKHMETSHIN 008 with AKHMETSHIN 00F.

7 Using the value B(' = nat 7~ )= (43.7 £ 1.5) x 102 and B(n — ~7)= (39.25 +
0.31) x 10~2.

I(n'(958)7) /I (K9 K) l2s5/M2

VALUE (units 1074) EVTS DOCUMENT ID TECN _ COMMENT

1.83+0.06 OUR FIT

1461064018 9

Tosa 1 AKHMETSHIN 0OF CMD2 eTe™ — ztn—atr >

2y
1 Using various branching ratios of KO, K%, n, 77/ from the 2000 edition (The European
Physical Journal C15 1 (2000)) of this Review.
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r(n'(958)7)/T (n7) l25/T6

VALUE (units 1073) EVTS DOCUMENT ID TECN  COMMENT

4.77+0.15 OUR FIT
4.78+0.20 OUR AVERAGE

4.774+0.094+0.19 3407 AMBROSINO 07A KLOE 1.02ete™ — nta— 74

4.70+0.4740.31 120 L aLoISIO 028 KLOE 1.02ete™ = ntrx 3y
65 T11 +os 21 AKHMETSHIN 008 CMD2 ete™ — ntx—3y

e o o We do not use the following data for averages, fits, limits, etc. ® o @

95 152 414 6  2AKHMETSHIN 978 CMD2 et e~ — ntza— 34

—4.0

1 From the decay mode ' — 777r+7r_, n—= yv.
2Superseded by AKHMETSHIN 00B.

I'(n7r° 70 7) /Ttotal l26/T
VALUE (units 10*5) CLY% DOCUMENT ID TECN COMMENT

<2 90 AULCHENKO 98 SND ete™ — 74

It 1= 7)/Ttotal a7/l
VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT
1.4340.4510.14 27188 1 AKHMETSHIN 998 CMD2 ete™ — putpu—n

e o o We do not use the following data for averages, fits, limits, etc. ® o @

2.3 +1.0 824 + 33 2 AKHMETSHIN 97C CMD2 et e~ — ptu—y
IFor E,y > 20 MeV. Supersedes AKHMETSHIN 97cC.
2For E,, > 20 MeV.

F(p77)/Teotal l2g/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<1.2 90 AULCHENKO 08 CMD2 ¢ — ntm— v~y
e o o We do not use the following data for averages, fits, limits, etc. @ o @

<5 90 AKHMETSHIN98 CMD2 ete™ — nta— gy

F(mr"’ 7"—) /Ttotal Mag/T
VALUE (units 1075 CL% DOCUMENT ID TECN COMMENT

<18 90 AKHMETSHIN 00E CMD2 ete™ - atx—xt a0
e o o We do not use the following data for averages, fits, limits, etc. @ o @

< 6.1 90 AULCHENKO 08 CMD2 ¢ — nratnx—

<30 90 AKHMETSHIN 98 CMD2 eTe™ — nla vy
F(nut ™) /Tiotal 3o/l
VALUE (units 10*6) CL% DOCUMENT ID TECN COMMENT

<9.4 90 AKHMETSHINO1 CMD2 ete™ — nete~
F(nU— nete™)/Tiotal 31/l
VALUE CL% DOCUMENT ID TECN COMMENT

<1x 106 90 1 BABUSCI 138 KLOE 1.02 ete™ — nete~

1 For a narrow vector U with mass between 5 and 470 MeV, from the combined analysis
ofn— 7770 and n = 707070 from ARCHILLI 12. Measured 90% CL limits as
a function of m range from 2.2 x 10~8 to0 10—,

I (invisible) /T (K K™) M3/l
VALUE CL% DOCUMENT ID TECN COMMENT
<3.4x104 ) ABLIKIM 185 BES3 J/i) — ¢n — ¢t n a0

Lepton Family number (LF) violating modes

I (% uF) /Teotal 33/l
VALUE CL% DOCUMENT ID TECN COMMENT
<2 x 106 90 ACHASOV ~ 10A SND ete™ — etuT

ata—x% / px AMPLITUDE RATIO a; IN DECAY OF ¢ —» nt 7~ 20
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NIECKNIG 12 describes final-state interactions between the three pions
in a dispersive framework using data on the mm P-wave scattering phase

shift.
VALUE (units 1072) CL% EVTS DOCUMENT ID TECN COMMENT
9.1+1.2 OUR AVERAGE
10.1+4.441.7 80k 1 AKHMETSHIN 06 CMD2 1.017-1.021 et e™ —
T
9.04+1.140.6 1.98M 23 ALOISIO 03 KLOE 1.02ete™ —
T 7r0

e o o We do not use the following data for averages, fits, limits, etc. e o @

—6<a; <6 500k 3ACHASOV 02 SND ete™ = atr—#0
—16<a; <11 90 98k  LAAKHMETSHIN98 CMD2 ete™ — ntn 4y

1 Dalitz plot analysis taking into account interference between the contact and pm ampli-

tudes.
From a fit without limitations on charged and neutral p masses and widths.

3 Recalculated by us to match the notations of AKHMETSHIN 98.
4Assuming zero phase for the contact term.

PARAMETER B IN ¢ & Pet e~ DECAYS

In the one-pole approximation the electromagnetic transition form factor
for ¢ — Pete~ (P = m,n) is given as a function of the et e~ invariant
mass squared, q2, by the expression:

F(®)|? = (1 - ¢?/4%)72,
where vector meson dominance predicts parameter A =~ 0.770 GeV (/\_2 5]
1.687 GeV_2). The slope of this form factor, 8 = dF/dq2(q2:0), equals
A=2 in this approximation.

The measurements below obtain 8 in the one-pole approximation.

PARAMETER 8 IN ¢ — 7%e* e~ DECAY

VALUE (Gevfz) EVTS DOCUMENT ID TECN  COMMENT

2.02+0.11 9.5k LANASTASI 168 KLOE 1.02ete™ — n0eT e~

1 The error combines statistical and systematic uncertainties.

PARAMETER 8 IN ¢ — net e~ DECAY

VALUE (Gerz) EVTS DOCUMENT ID TECN  COMMENT

1.2940.13 OUR AVERAGE

1.28+0.1010-09 30k BABUSCI 15 KLOE 1.02eTe™ — nete—

—0.08

3.8 +18 213 LACHASOV ~ 01B SND 1.02ete™ — pete™

IThe uncertainty is statistical only. The systematic one is negligible, in comparison.
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Translated from ZETFP 88 93.
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N.N. Achasov, V.N. lvanchenko
S.I. Dolinsky et al.
L.M. Barkov et al.
Translated from YAF 47 393.

S.I. Dolinsky et al.
Translated from YAF 48 442.

V.P. Druzhinin et al.
T.A. Armstrong et al.
M. Atkinson et al.

C. Bebek et al.
T.F. Davenport
H. Dijkstra et al.
D. Frame et al.

PITT+)
Collab.)
NOVO)
Collab.)
(NOVO)
(MPIM)

(NOVO
(NOVO
(

NOVO
(NOVO

(ATHU, BARI, BIRM+

(BONN, CERN,
(CLEO

GLAS+
Collab.

(TUFTS, ARIZ, FNAL, FSU, NDAM+
(ANIK, BRIS, CERN-+

V.B. Golubev et al.
Translated from YAF 44 633.

H. Albrecht et al.

V.B. Golubev et al.
Translated from YAF 41 1183.
V.P. Druzhinin et al.
T.A. Armstrong et al.

R. Barate et al.
L.

M. Kurdadze et al.
Translated from ZETFP 38 306.

M.W. Arenton et al.
A. Pellinen, M. Roos

C. Daum et al.

P.M. lvanov et al.

S.I. Eidelman

I.B. Vasserman et al.
L.M. Kurdadze et al.
Translated from YAF 35 352.

(ARGUS

(GLAS
(NOVO

(NOVO
(NOVO

(BARI, BIRM, CERN+
(SACL, LOIC, SHMP, IND

(NOVO

(ANL, ILL

(HELS

(AMST, BRIS, CERN, CRAC+

(NOVO
(NOVO

)
)
)
)
)
)
)
)
)
)
)
Collab.)
)
)
)
)
)
)
)
)
;
(NOVO)
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CORDIER 80 NP B172 13 A. Cordier et al. (LALO)
CORDIER 79 PL 81B 389 A. Cordier et al. (LALO)
BUKIN 78B  SINP 27 521 A.D. Bukin et al. (NOVO)
Translated from YAF 27 985.
BUKIN 78C  SINP 27 516 A.D. Bukin et al. (NOVO)
Translated from YAF 27 976.
COOPER 78B NP B146 1 AM. Cooper et al. (TATA, CERN, CDEF+)
LOSTY 78 NP B133 38 M.J. Losty et al. (CERN, AMST, NUUM+)
AKERLOF 7 PRL 39 861 C.W. Akerlof et al. (FNAL, MICH, PURD)
ANDREWS 7 PRL 38 198 D.E. Andrews et al. (ROCH)
BALDI 7 PL 68B 381 R. Baldi et al. (GEVA)
CERRADA 77B NP B126 241 M. Cerrada et al. (AMST, CERN, NUUM+)
COHEN 7 PRL 38 269 D. Cohen et al. (ANL)
LAVEN 7 NP B127 43 H. Laven et al. (AACH3, BERL, CERN, LOIC+)
LYONS 77 NP B125 207 L. Lyons, A.M. Cooper, A.G. Clark (OXF)
COSME 76 PL 63B 352 G. Cosme et al. (ORSAY)
KALBFLEISCH 76 PR D13 22 G.R. Kalbfleisch, R.C. Strand, J.W. Chapman (BNL+)
PARROUR 76 PL 63B 357 G. Parrour et al. (ORSAY)
PARROUR 76B  PL 63B 362 G. Parrour et al. (ORSAY)
KALBFLEISCH 75 PR D11 987 G.R. Kalbfleisch, R.C. Strand, J.W. Chapman (BNL+)
AYRES 74 PRL 32 1463 D.S. Ayres et al. (ANL)
BESCH 74 NP B70 257 H.J. Besch et al. (BONN)
COSME 74 PL 48B 155 G. Cosme et al. (ORSAY)
COSME 74B  PL 48B 159 G. Cosme et al. (ORSAY)
DEGROOT 74 NP B74 77 A.J. de Groot et al. (AMST, NIJM)
AUGUSTIN 73 PRL 30 462 J.E. Augustin et al. (ORSAY)
BALLAM 73 PR D7 3150 J. Ballam et al. (SLAC, LBL)
BINNIE 73B PR D8 2789 D.M. Binnie et al. (LOIC, SHMP)
AGUILAR-... 72B PR D6 29 M. Aguilar-Benitez et al. (BNL)
ALVENSLEB... 72 PRL 28 66 H. Alvensleben et al. (MIT, DESY)
BORENSTEIN 72 PR D5 1559 S.R. Borenstein et al. (BNL, MICH)
COLLEY 72 NP B50 1 D.C. Colley et al. (BIRM, GLAS)
BALAKIN 71 PL 34B 328 V.E. Balakin et al. (NOVO)
CHATELUS 71 Thesis LAL 1247 Y. Chatelus (STRB)
Also PL 32B 416 J.C. Bizot et al. (ORSAY)
HAYES 71 PR D4 899 S. Hayes et al. (CORN)
STOTTLE... 71 Thesis ORO 2504 170  A.R. Stottlemyer (UMD)
BIZOT 70 PL 32B 416 J.C. Bizot et al. (ORSAY)
Also Liverpool Sym. 69 J.P. Perez-y-Jorba
EARLES 70 PRL 25 1312 D.R. Earles et al. (NEAS)
LINDSEY 66 PR 147 913 J.S. Lindsey, G. Smith (LRL)
LONDON 66 PR 143 1034 G.W. London et al. (BNL, SYRA) IGJPC
BADIER 65B PL 17 337 J. Badier et al. (EPOL, SACL, AMST)
LINDSEY 65 PRL 15 221 J.S. Lindsey, G.A. Smith (LRL)
LINDSEY 65 data included in LINDSEY 66.
SCHLEIN 63 PRL 10 368 P.E. Schlein et al. (UCLA) IGJP
G(PCy _ g—(1+—
hy(1170) 16UPS) — 0mat )
hy(1170) MASS
VALUE (MeV) DOCUMENT ID TECN CHG  COMMENT
1170+20 OUR ESTIMATE
e o o We do not use the following data for averages, fits, limits, etc. @ o @
1168+ 4 ANDO 92 SPEC 87 p—
ata— 71'O n
1166+ 5+3 1 ANDO 92 SPEC 87 p—

ata— 7r0n

1190460 2DANKOWY... 81 SPEC 0 8mp— 3mn

1Average and spread of values using 2 variants of the model of BOWLER 75.
2 Uses the model of BOWLER 75.

hy(1170) WIDTH

VALUE (MeV) DOCUMENT ID TECN  CHG COMMENT

36040 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

345+ 6 ANDO 92 SPEC 87 p—
7r+7'r* Tron
3754 6+34 3 ANDO 92  SPEC 87 p—

ata— 7r0n

320450 4DANKOWY... 81 SPEC 0 8mp— 3mn

3Average and spread of values using 2 variants of the model of BOWLER 75.
4 Uses the model of BOWLER 75.

3/20/2020 16:58

REFID=20240
REFID=20549
REFID=20545

REFID=20544

REFID=20235
REFID=20547
REFID=20534
REFID=20120
REFID=20536
REFID=20537
REFID=20538
REFID=20541
REFID=20232
REFID=20529
REFID=20531
REFID=20532
REFID=20533
REFID=20223
REFID=20522
REFID=20523
REFID=20525
REFID=20526
REFID=20527
REFID=47515
REFID=20520
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hy(1170) DECAY MODES

Mode Fraction (I';/T)

M p seen

h1(1170) BRANCHING RATIOS

I (p7)/Teotal ry/r
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
seen ANDO 92 SPEC 87 p— atn a0n
seen ATKINSON 84 OMEG 20-70 vp —

atr— 7r0 P
seen DANKOWY... 81 SPEC 8mp — 3mn

hy(1170) REFERENCES

ANDO 92 PL B291 496 A. Ando et al. (KEK, KYOT, NIRS, SAGA+
ATKINSON 84 NP B231 15 M. Atkinson et al. (BONN, CERN, GLAS+
DANKOWY... 81 PRL 46 580 J.A. Dankowych et al. (TNTO, BNL, CARL+
BOWLER 75 NP B97 227 M.G. Bowler et al. (OXFTP, DARE

b, (1235) 16(JPC) = 1T+ )

by(1235) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN CHG  COMMENT

1229.5+ 3.2 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.
1225 + 5 WEIDENAUER 93  ASTE pp— 2nton— 70
1235 +15 ALDE 92¢c GAM2 38,100 7~ p — wnln
1236 +16 FUKUI 91 SPEC 8957 p— wrOn
1222 + 6 ATKINSON 84E OMEG =+ 25-55 yp = wnX
1237 + 7 ATKINSON 84 OMEG 0 25-55 vyp — wwX
1239 + 5 EVANGELIS... 81 OMEG — 127 p— wmwp

1251 + 8 450 GESSAROLI 77 HBC — 1l7 p— 7 wp
1245 +11 890 FLATTE 76C HBC — 42 K p— @ wxt
1222 + 4 1400 CHALOUPKA 74 HBC - 397 p

1220 + 7 600 KARSHON 748 HBC + 4.9 7r+p

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1190 +10 AUGUSTIN 89 DM2 + ete™ — 57

1213 £+ 5 ATKINSON 84Cc OMEG 0 20-70 vp

1271 +11 COLLICK 84 SPEC + 2007tZ— Zrw

WEIGHTED AVERAGE
1229.5+3.2 (Error scaled by 1.6)

¢

2
X
------------- WEIDENAUER 93 ASTE 0.8
------- ALDE 92C GAM2 0.1
------ FUKUI 91 SPEC 0.2

------------- ATKINSON  84E OMEG 1.6
--------- ATKINSON ~ 84E OMEG 1.1

—\ EVANGELIS.. 81 OMEG 3.6

.- - GESSAROLI 77 HBC 72

P— - - FLATTE 76C HBC 2.0

—— N CHALOUPKA 74 HBC 35
— N KARSHON ~ 74B HBC _ 1.8
22,0

(Confidence Level = 0.0089)
| | | | |

1200 1220 1240 1260 1280 1300
b1(1235) mass (MeV)
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by(1235) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT
1424+ 9 OUR AVERAGE Error includes scale factor of 1.2.
113412 WEIDENAUER 93 ASTE Pp — 27t 27— 70
160430 ALDE 92¢ GAM2 38,100 7~ p — wrOn
151431 FUKUI 91 SPEC 89571 p— wrOn
170+15 EVANGELIS... 81 OMEG — 1277 p— wrp
170450 225 BALTAY 788 HBC + 15 7r+p — pé4r
155432 450 GESSAROLI 77 HBC — 117 p— 7 wp
182445 890 FLATTE 76C HBC — 42K p— 1 wxT
135420 1400 CHALOUPKA 74 HBC — 397 p
156422 600 KARSHON 748 HBC + 49 7t p
e o o We do not use the following data for averages, fits, limits, etc. ® o @
210419 AUGUSTIN 89 DM2 + ete™ — bx
231414 ATKINSON 84C OMEG 0 20-70 vp
232429 COLLICK 84 SPEC + 20071Z— Zrw

by (1235) DECAY MODES

Mode Fraction (I';/T) Confidence level
M wT seen

[D/S amplitude ratio = 0.277 + 0.027]
M, @t~y ( 1.6+0.4) x 1073
3 np seen
r, atata—x0 < 50 % 84%
Ms  K*(892)* KT seen
e (KK)*x0 < 8 % 90%
r,  KIK9n* < 6 % 90%
rg KIKYn® < 2 % 90%
g o < 15 % 84%

b1(1235) PARTIAL WIDTHS
F('n':':'y) P
VALUE (keV) DOCUMENT ID TECN CHG COMMENT
23060 COLLICK 84 SPEC + 2007tZ —
IZnw
b1(1235) D-wave/S-wave AMPLITUDE RATIO
IN DECAY OF b;(1235) & wm

VALUE EVTS DOCUMENT ID TECN CHG COMMENT
0.277+0.027 OUR AVERAGE Error includes scale factor of 2.4. See the ideogram below.
0.269-0.009+0.010 NOZAR 02 MPS — 187 p— wr p
0.23 +£0.03 AMSLER 94c CBAR 0.0 pp — wnnd
0.45 +0.04 AMSLER 938 CBAR 0.0pp —» wnlx0
0.235+0.047 ATKINSON  84C OMEG 20-70 vp
0.4 f8:i GESSAROLI 77 HBC — 1lla p— 7 wp
0.21 +0.08 CHUNG 758 HBC + 7.1xtp
03 0.1 CHALOUPKA 74 HBC — 39-7571 p
0.35 +0.25 600 KARSHON 748 HBC + 49xtp
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WEIGHTED AVERAGE
0.277+0.027 (Error scaled by 2.4)

|

2

X
~~~~~~~~~~ NOZAR 02 MPS 0.3
~~~~~~~~~~ AMSLER 94C CBAR 24
—+— - AMSLER 93B CBAR 18.8
---------- ATKINSON 84C OMEG 0.8

— 1 > GESSAROLI 77 HBC
--------- CHUNG 758 HBC 0.7
----- CHALOUPKA 74 HBC

KARSHON 74B HBC
23.0
(Confidence Level = 0.0001)
|
0.1 0.2 0

1
| | | J
3 0.4 0.5 0.6 0.7

0

b1(1235) D-wave/S-wave amplitude ratio in decay of by(1235) - wm

by (1235) D-wave/S-wave AMPLITUDE PHASE DIFFERENCE
IN DECAY OF by(1235) & wmr

VALUE (O) DOCUMENT ID TECN CHG COMMENT

10.5+2.4+3.9 NOZAR 02 MPS — 187 p— wr p
b;(1235) BRANCHING RATIOS

F(np)/T (w) 3/

VALUE DOCUMENT ID TECN COMMENT

<0.10 ATKINSON 84D OMEG 20-70 ~ p

F(1r+ atn— 1r°)/l'(w1r) Fa/T1

VALUE DOCUMENT ID TECN CHG COMMENT

<0.5 ABOLINS 63 HBC + 35xtp

I (K*(892)* KF) /T total s/l

VALUE DOCUMENT ID TECN COMMENT

seen 1 ABLIKIM 10e BES2 J/¢ - KEKLaT 0

IFrom a fit including ten additional resonances and energy-independent Breit-Wigner
width.

r((KK)£x%) /I (w) le/T1
VALUE CL% DOCUMENT ID TECN  CHG COMMENT
<0.08 90 BALTAY 67 HBC + 00pp

0 0.+
F(KgKLn*) /T (wm) 7/l
VALUE CL% DOCUMENT ID TECN  CHG COMMENT
<0.06 90 BALTAY 67 HBC + 00pp

0 0 £
(K KLa%)/r(wr) Mg/l
VALUE CL% DOCUMENT ID TECN CHG COMMENT
<0.02 90 BALTAY 67 HBC + 00pp
I(¢m)/l(wm) Fo/T1
VALUE CL% DOCUMENT ID TECN CHG  COMMENT
<0.004 95  VIKTOROV 96 SPEC 0 3257 p— KtK~xOn

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.04 95
<0.015 DAH

BIZZARRI 69 HBC

L 67 HBC

+

0.0 pp

1.6-42 7 p
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ABLIKIM
NOZAR
VIKTOROV

AMSLER
AMSLER
WEIDENAUER
ALDE

FUKUI
AUGUSTIN
ATKINSON
ATKINSON
ATKINSON
COLLICK
EVANGELIS...
BALTAY
GESSAROLI
FLATTE
CHUNG
CHALOUPKA
KARSHON
BIZZARRI
BALTAY
DAHL
ABOLINS

10E
02
96

94C
93B
93
92C
91
89
84C
84D
84E
84
81
78B
7
76C
75B
74
74B
69
67
67
63

by (1235) REFERENCES

PL B693 88
PL B541 35
PAN 59 1184

M. Ablikim et al.
M. Nozar et al.
V.A. Viktorov et al.

Translated from YAF 59 1239.

PL B327 425
PL B311 362
ZPHY (59 387
ZPHY C54 553
PL B257 241
NP B320 1
NP B243 1
NP B242 269
PL 138B 459
PRL 53 2374
NP B178 197
PR D17 62
NP B126 382
PL 64B 225
PR D11 2426
PL 51B 407
PR D10 3608
NP B14 169
PRL 18 93
PR 163 1377
PRL 11 381

C. Amsler et al.
C. Amsler et al.

P. Weidenauer et al.

D.M. Alde et al.
S. Fukui et al.

J.E. Augustin, G. Cosme

. Atkinson et al.
. Atkinson et al.
. Atkinson et al.
. Collick et al.

. Baltay et al.

. Gessaroli et al.
S.M. Flatte et al.
S.U. Chung et al.
V. Chaloupka et al.
U. Karshon et al.
R. Bizzarri et al.
C. Baltay et al.
O.l. Dahl et al.
M.A. Abolins et al.

e NeNvEdr-drd

. Evangelista et al.

(BES Il Collab.)
(SERP

)
(Crystal Barrel Collab.)
(Crystal Barrel Collab.)

(ASTERIX Collab.)

(BELG, SERP, KEK, LANL+)

(SUGI, NAGO, KEK, KYOT+)

(DM2 Collab.)
(BONN, CERN, GLAS+) JP
(BONN, CERN, GLAS+)
(BONN, CERN, GLAS+)
(MINN, ROCH, FNAL)
(BARI, BONN, CERN+)
(COLU, BING)
(BGNA, FIRZ, GENO+) JP
(CERN, AMST, NIJM+) JP
(BNL, LBL, UCSC) JP
)JP
)JP
)
)
)
)

(CERN, CDEF

See also our review under the a;(1260) in PDG 06, Journal of

Physics G33 1 (2006).

EVTS

a;(1260) MASS

DOCUMENT ID

TECN  COMMENT

1230 +40 OUR ESTIMATE

VALUE (MeV)
+12

46M

1 AGHASYAN

188

COMP 190 n~ p —
T 7r+7r7p

e o o We do not use the following data for averages, fits, |

1195.05+ 1.05+ 6.33 894k

1209 + 4
1225 £ 9
1255 + 6
1243 +12
1230-1270

1203 + 3
1330 +24
1331 +10
12565 + 7
1207 £ 5
1196 + 4
1240 +10
1262 + 9
1210 =+ 7
1211 = 7
1121 + 8
1242 +37
1260 +14
1250 =+ 9
1208 15
1220 15
1260 +25

1166 +18

AALJ 18Al

jlg 2 MIKHASENKO 18

+20 7k 3DARGENT 17

J_FIZ 420k 4ALEKSEEV 10

+20 5 AUBERT 07AU

6360 6 LINK 07A

7 GOMEZ-DUM..04

90k SALVINI 04

+ 3 37k 8 ASNER 00
+ 6 5904 9 ABREU 986G
+8 5004 10ABREU 986
+ 5 5904 11,12 ABREU 98G
BARBERIS 98B
+ 7 9,13 ACKERSTAFF 97R
+ 2 10,13 ACKERSTAFF 97R
+50 10 ALBRECHT 93¢

14 ANDO 92

15 jvaNOV 91

16 jvaNOV 91

17 jvaNov 91

ARMSTRONG 90

18 sGuUr 89

19 BOWLER 88

+11 BAND 87

imits, etc. @ o @

LHCB DY — KFntat,F
RVUE = — 7r_7r+7r_y7_
RVUE DY z—gta—at
COMP 190 7~ Pb —
a x xt Py
BABR 10.6 eTe™ —
P pT Ty
Focs DO — z atr—at
RVUE 71T — 7r+7r+7r_1/7_
OBLX pp — 2xt2or—
CLE2 106ete = 7t7—,
T = 7r_7r07r01/,r
DLPH etTe™
DLPH ete™
DLPH ete™
450 pp —
pf7r+7r_7r0ps
OPAL ES§,= 88-94, 7 —
3mv
OPAL EE&§,=88-94, 7 —
3nv
ARG 1t o agtatr—y
SPEC 87 p — atr=x0n
RVUE 7 — ntata v
RVUE 7 — ntata v
RVUE 7 — ntatn v
OMEG 300.0pp —
pp7r+7r_7r0
RVUE 7T = #tzta—w
RVUE
MAC 7T = ztata v
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1164 +41 423 BAND 87 MAC
1250  +40 18 TORNQVIST 87 RVUE
1046 411 ALBRECHT 868 ARG

1056 420 +15 RUCKSTUHL 86 DLCO
1194 +14 410 SCHMIDKE 86 MRK2
1255 423 BELLINI 85 SPEC
1240  +80 20 DANKOWY... 81 SPEC
1280 430 20 pauM 818 CNTR
1041  +13 21 GAVILLET 77 HBC

1 statistical error negligible.

2From the pole position. Using an amplitude analysis based on approximate three-body

unitary of 7 data from SCHAEL 05cC.

3 Reanalysis of CLEO data using Breit-Wigner parameterization.

4Superseded by AGHASYAN 2018B.

5The p:t 7T state can be also due to the 7(1300).
6 Using the Breit-Wigner parameterization; strong correlation between mass and width.

7 Using the data of BARATE 98R.

8451 p — n3m
6394 1w p — p3m
42 K" p— X3m

8 From a fit to the 37 mass spectrum including the K K*(892) threshold.

9 Uses the model of KUHN 90.
0 Uses the model of ISGUR 89.
Lincludes the effect of a possible a’l state.

12 yses the model of FEINDT 90.
13Supersedes AKERS 95pP.

14 Average and spread of values using 2 variants of the model of BOWLER 75.

15 Reanalysis of RUCKSTUHL 86.
16 Reanalysis of SCHMIDKE 86.
17 Reanalysis of ALBRECHT 86B.

18 From a combined reanalysis of ALBRECHT 868, SCHMIDKE 86, and RUCKSTUHL 86.

19From a combined reanalysis of ALBRECHT 86B and DAUM 81B.

20 Jses the model of BOWLER 75.
Produced in K™ backward scattering.

a1(1260) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
250 to 600 OUR ESTIMATE
420 + 35 OUR AVERAGE
380 + 80 46M L AGHASYAN 188 COMP 190 7~ p —
rata— P
430 + 24 + 31 DARGENT 17 RVUE DO & p=gta— ot

e o o We do not use the following data for averages, fits, limits, etc. ® o @

18A1 LHCB DO — KTt t,F

42201+ 2.10+ 12.72 894k AAIJ
576 + 11 + 52 2 MIKHASENKO 18 RVUE
367 + 9 T %2 420k 3ALEKSEEV 10 COMP
410 + 31 + 30 4 AUBERT 07AU BABR
520-680 6360 5 LINK 07A FOCS
480 4 20 6 GOMEZ-DUM..04 RVUE
580 + 41 90k SALVINI 04 OBLX
460 4+ 85 205 7DRUTSKOY 02 BELL
814 + 36 + 13 37k 8 ASNER 00 CLE2
450 4 50 22k 9 AKHMETSHIN 998 CMD2
570 + 10 10 BONDAR 99 RVUE
587 4+ 27 + 21 5904 1l ABREU 98¢ DLPH
478 4+ 3 4+ 15 5904 12 ABREU 98G DLPH
45 4+ 14 + 8 5904 13,14 ABREU 98¢ DLPH
400 + 35 BARBERIS 98B

621 £+ 32 £ 58 11,15 ACKERSTAFF 97R OPAL

= arta Vo
190 7~ Pb —
anxt Py
10.6 et e —
PP p Ty
DO & = gta— gt
o atrta 7

pp — 2rton—

B— D) Kk—K*0

106 ete™ —
t T, T —
T 7r0 01/7_

1.05-1.38 et e~ —
ata— 7r07r

ete™ = A, T —
3mv,

ete™

ete™

ete™

450 pp —
prrJrTr* TI’O Ps

ESE = 88-94, 7 —
3rv
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457 £ 15 £ 17 12,15 ACKERSTAFF 97R OPAL EEE,= 88-94,  —
3nv
446 + 21 140 12 ALBRECHT 93¢ ARG 7+ — atata—w
239 4+ 11 ANDO 92 SPEC 87 p—
ata=x0n
266 + 13 L 4 16 ANDO 92 SPEC 87 p—
7r+7r77r0n
465 328 17 [yANOV 91 RVUE 7 — ntatr v
208 T 39 18 [yANOV 91 RVUE 7— #trxtrw
488 £+ 32 19 \vanov 91 RVUE 7— atrxtaw
430 + 50 ARMSTRONG 90 OMEG 300.0pp —
pp7r+7r_7r0
420 £ 40 20 SGUR 80 RVUE 7t o rtatzr—w
306 + 43 21 BOWLER 88 RVUE
405 + 75 + 25 BAND 87 MAC 7t = atata—y
419 +£108 + 57 BAND 87 MAC +t o 7070
521 4+ 27 ALBRECHT 868 ARG 1t o ztrtr—w
a6 T132 1 54 RUCKSTUHL 86 DLCO r+ — atatzr—u
462 + 56 + 30 SCHMIDKE 86 MRK2 7t — atato—y
202 4 40 BELLINI 85 SPEC 407 A —
Tt A
380 4100 22 DANKOWY... 81 SPEC 8457~ p — n3r
300 4+ 50 22 pauM 818 CNTR 63,94 7~ p — p3m
230 + 50 23GAVILLET 77 HBC 42K p— X3r

1 Statistical error negligible.

2From the pole position. Using an amplitude analysis based on approximate three-body
unitary of 7 data from SCHAEL 05cC.

3Supelrseded by AGHASYAN 2018B.
The pT T state can be also due to the w(1300).

5 Using the Breit-Wigner parameterization; strong correlation between mass and width.

6 Using the data of BARATE 98R.
From a fit of the K~ K*O distribution assuming my = 1230 MeV and purely resonant

production of the K™ K*0 system. B
From a fit to the 37 mass spectrum including the K K*(892) threshold.
9 Using the aj (1260) mass of 1230 MeV.
10 From AKHMETSHIN 99€ and ASNER 00 data using the a1 (1260) mass of 1230 MeV.
11 Yses the model of KUHN 90.

12 Jses the model of ISGUR 89.
13 |ncludes the effect of a possible a

12 Uses the model of FEINDT 90.
Supersedes AKERS 95P.
Average and spread of values using 2 variants of the model of BOWLER 75.
17 Reanalysis of RUCKSTUHL 86.
8 Reanalysis of SCHMIDKE 86.
9 Reanalysis of ALBRECHT 86B.
0 From a combined reanalysis of ALBRECHT 868, SCHMIDKE 86, and RUCKSTUHL 86.
1 From a combined reanalysis of ALBRECHT 868 and DAUM 81B.

%% Uses the model of BOWLER 75.
Produced in K™ backward scattering.

/1 state.

a,(1260) DECAY MODES

Mode Fraction (I;/T)
M 3 seen
P (PT)s—waves p— 7T seen
I3 (PT)D—wave: p = 7T seen
M4 (p(1450)m)s_wave, P — 7T seen
s (p(1450)T)p_wave: P — 7T seen
s (500) 7, fo — == seen
M, (980)w, fo — 7w not seen
rg fo(1370) T, fo — T seen
) H(1270)7, fh = 7 seen
Mo ntaTw seen
r]_]_ 7T07T07T0 not seen
F12 KKm seen
M3 K*(892) K seen

Mg 7y seen
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a1(1260) PARTIAL WIDTHS

F(1r'y) M4
VALUE (keV) DOCUMENT ID TECN  COMMENT
6401246 ZIELINSKI 84c SPEC 2007tZ — Z3r

D-wave/S-wave AMPLITUDE RATIO IN DECAY OF a;(1260) — pm

VALUE DOCUMENT ID TECN COMMENT
—0.062+0.020 OUR AVERAGE Error includes scale factor of 2.3. See the ideogram
below.

—0.04340.009-+0.005 LINK 07a FOcs DO — s—ata—xt
—0.14 +0.04 +0.07 1 cHuNG 02 B852 1837 p— nta 7w p
—0.10 £0.02 +0.02 2,3 ACKERSTAFF 97R OPAL EES,= 88-94, 7 — 37v
—0.11 +0.02 2 ALBRECHT 93¢ ARG 1t — atzatr—v

1 Deck-type background not subtracted.

2 Uses the model of ISGUR 89.
3Supersedes AKERS 95pP.

WEIGHTED AVERAGE
-0.062+0.020 (Error scaled by 2.3)

2
X
07A FOCS 34
02 B852
CKERSTAFF 97R OPAL 1.8
LBRECHT 93C ARG 5.8
11.0
(Confidence Level = 0.0041)
J

-0.25 -0.2 -0.15 -0.1 -0.05 0 0.05

D-wave/S-wave AMPLITUDE RATIO IN DECAY OF a1(1260) — pm

a1(1260) BRANCHING RATIOS

r((P"r)S—wave- p— 7r7r)/rtotal ra/T

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

60.19 37k 1 ASNER 00 CLE2 106ete™ — 7777,
T — m 7r0 7r0 7

r((P"r)D-wavev p— 7”")/rtotal rs/r

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

1.30+0.60+£0.22 37k 1 ASNER 00 CLE2 106ete” — 7T+~
T = T 7r0 7r0 7

r((P(1450) T)S—waver P— 7”")/ ltotal Fa/T

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @

0.5640.844+0.32 37k L2 ASNER 00 CLE2 106ete™ — +t7—
0.0

T — moTmeT

Vr
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r((P(1450) T)D—wave: P— 7”")/rtotal
VALUE (units 10~2) EVTS DOCUMENT ID

Mg/l

TECN  COMMENT

e o o \We do not use the following data for averages, fits,

limits, etc. @ o @

2.04+1.2040.28 37k L2 ASNER 00 CLE2 106ete — rtr—,
T = m 7r0 7r0 Vo
I (f(500) 7, fo = 77)/Tiotal e/l
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
seen CHUNG 02 B852 1837 p —
atr o p
18.76+4.29+1.48 37k 1.3 ASNER 00 CLE2 106ete — rtr—,
T = m 7r0 7r0 Vo
I (f(500)7, fy— 7 ) /T ((p7T)sS—wave: p— TT) e/l

VALUE EVTS DOCUMENT ID

TECN  COMMENT

e o o We do not use the following data for averages, fits,

limits, etc. @ o @

0.06 +0.05 90k SALVINI 04 OBLX pp— 2nt 27—
~03 28k AKHMETSHIN 998 CMD2 1.05-1.38 et e™ —
R L
0.0030.003 4 LONGACRE 82 RVUE
I'(fb(980)1r, fo— 7r1r)/|'t°ta| r7/T
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits,

not seen 37k ASNER 00

limits, etc. @ o @
e — T+T_,

CLE2 10.6 et
T = 7r77r07r0V7_

I (f(1370)m, fy — 77)/Teotal g/l

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

7.404£2.71+1.26 37k LS ASNER 00 CLE2 106ete™ — 7777,
T — 7r77r07r01/,r

I'(fz(1270)1r, h— 7r1r)/|'t°ta| ro/T

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.19+0.494+0.17 37k 1.6 ASNER 00 CLE2 106ete™ — 7777,
T — 7r_7r07r01/,r

I(nt 7~ 7°) /Tiotal 10/T

VALUE DOCUMENT ID COMMENT

seen BARBERIS 988 450 pp — pgnt 7~ 70pg

|'(1r0 70 1r°) / r(1r+ T 7r°) M1/T1o

VALUE CL% DOCUMENT ID COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.008 90 7TBARBERIS 01 450 pp — pg379p,

I(K*(892) K) /Ttotal 3/l

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

22405 2255 8 COAN 04 CLEO 7~ — K~ n KTu,

8 tol5 205  9DRUTSKOY 02 BELL B — D(*)k—k*0

3.3+£0.540.1 37k 10 ASNER 00 CLE2 106ete™ — 7777,
T — m 7r07r0 v,

2.6+0.3 11 BARATE 99R ALEP 7 — KKru,
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1 From a fit to the Dalitz plot.

2Assuming for p(1450) mass and width of 1370 and 386 MeV respectively.
3 Assuming for f5(500) (o) mass and width of 860 and 880 MeV respectively.

4Uses multichannel Aitchison-Bowler model (BOWLER 75). Uses data from GAVIL-

LET 77, DAUM 80, and DANKOWYCH 81.
5Assuming for fy(1370) mass and width of 1186 and 350 MeV respectively.

6 Assuming for f5(1270) mass and width of 1275 and 185 MeV respectively.
7 Inconsistent with observations of o, f5(1370) 7, and f(1270) 7 decay modes.

8Using structure functions from KUHN 92 and DECKER 93A and B(r— —

K~ 7~ KTu,.) = (0.155 + 0.006 + 0.009)% from BRIERE 03.

9From a comparison to ALAM 94 assuming purely resonant production of the K™ K*0

system.

10 From a fit to the 37 mass spectrum including the K K*(892) threshold.

11Assuming a1(1260) dominance and taking B(7 — a1(1260)v,) from BUSKULIC 96.

a1(1260) REFERENCES

AALJ 18Al EPJ C78 443

AGHASYAN 18B PR D98 092003
MIKHASENKO 18 PR D98 096021
DARGENT 17 JHEP 1705 143
ALEKSEEV 10 PRL 104 241803

AUBERT 07AU PR D76 092005
LINK 07A PR D75 052003
PDG 06 JP G331
SCHAEL 05C PRPL 421 191
COAN 04 PRL 92 232001
GOMEZ-DUM...04 PR D69 073002
SALVINI 04 EPJ C35 21
BRIERE 03 PRL 90 181802
CHUNG 02 PR D65 072001

DRUTSKOY 02 PL B542 171
BARBERIS 01 PL B507 14

ASNER 00 PR D61 012002
AKHMETSHIN 99E PL B466 392
BARATE 99R  EPJ CI1 599
BONDAR 99 PL B466 403
ABREU 98G PL B426 411
BARATE 98R EPJ C4 409

BARBERIS 98B PL B422 399
ACKERSTAFF 97R  ZPHY C75 593
BUSKULIC 96 ZPHY C70 579

AKERS 95P  ZPHY C67 45
ALAM 94 PR D50 43
ALBRECHT 93C ZPHY (58 61
DECKER 93A  ZPHY (58 445
ANDO 92 PL B291 496
KUHN 92 ZPHY C56 661
IVANOV 91 ZPHY C49 563
ARMSTRONG 90 ZPHY (48 213
FEINDT 90 ZPHY (48 681
KUHN 90 ZPHY (48 445
ISGUR 89 PR D39 1357
BOWLER 88 PL B209 99
BAND 87 PL B198 297

TORNQVIST 87 ZPHY C36 695
ALBRECHT 86B ZPHY (33 7
RUCKSTUHL 86 PRL 56 2132
SCHMIDKE 86 PRL 57 527
BELLINI 85 SINP 41 781

H. Albrecht et al.
W. Ruckstuhl et al.
W.B. Schmidke et al.
D. Bellini et al.

(ARGUS Collab.
(DELCO Collab.
(Mark 1l Collab.

R. Aaij et al. (LHCb Collab.)
M. Aghasyan et al. (COMPASS Collab.)
M. Mikhasenko et al. (JPAC Collab.)
P. dArgent et al. (HEID, BRIS)
M.G. Alekseev et al. (COMPASS Collab.)
B. Aubert et al. (BABAR Collab.)
JM. Link et al. (FNAL FOCUS Collab.)
W.-M. Yao et al. (PDG Collab.)
S. Schael et al. (ALEPH Collab.)
T.E. Coan et al. (CLEO Collab.)
D. Gomez Dumm, A. Pich, J. Portoles
P. Salvini et al. (OBELIX Collab.)
R. A. Briere et al. (CLEO Collab.)
S.U. Chung et al. (BNL E852 Collab.)
A. Drutskoy et al. (BELLE Collab.)
D. Barberis et al.
D.M. Asner et al. (CLEO Collab.)
R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
R. Barate et al. (ALEPH Collab.)
A.E. Bondar et al. (Novosibirsk CMD-2 Collab.)
P. Abreu et al. (DELPHI Collab.)
R. Barate et al. (ALEPH Collab.)
D. Barberis et al. (WA 102 Collab.)
K. Ackerstaff et al. (OPAL Collab.)
D. Buskulic et al. (ALEPH Collab.)
R. Akers et al. (OPAL Collab.)
M.S. Alam et al. (CLEO Collab.)
H. Albrecht et al. (ARGUS Collab.)
R. Decker et al.
A. Ando et al. (KEK, KYOT, NIRS, SAGA+)
J.H. Kuhn, E. Mirkes
Y.P. Ivanov, A.A. Osipov, M.K. Volkov (JINR)
T.A. Armstrong, M. Benayoun, W. Beusch (WA76 Coll.)
M. Feindt (HAMB)
J.H. Kuhn et al. (MPIM)
N. Isgur, C. Morningstar, C. Reader (TNTO)
M.G. Bowler (OXF)
H.R. Band et al. (MAC Collab.)
N.A. Tornqvist (HELS)
)
)
)

Translated from YAF 41 1223.

ZIELINSKI 84C PRL 52 1195
LONGACRE 82 PR D26 82
DANKOWY... 81 PRL 46 580

DAUM 81B NP B182 269
DAUM 80 PL 89B 281
GAVILLET 77 PL 69B 119
BOWLER 75 NP B97 227

M. Zielinski et al. (ROCH, MINN, FNAL
R.S. Longacre (BNL
J.A. Dankowych et al. (TNTO, BNL, CARL+
C. Daum et al. (AMST, CERN, CRAC, MPIM+
C. Daum et al.

P. Gavillet et al.

M.G. Bowler et al.

(AMST, CERN, NUUM+
(OXFTP, DARE

)

)

)
(AMST, CERN, CRAC, MPIM+) JP

) JP

)
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6(1270) IG(JPC) — 0+(2++)
f(1270) MASS
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1275.5+ 0.8 OUR AVERAGE
1275.8+ 1.0+0.4 1BOGOLYUB... 13 SPEC 7xt(Kt,p)A = ny+ X |
1262 © 1 8 2 ABLIKIM 06V BES2 ete™ — J/yp —
'y7r+7r_

1275 +15 ABLIKIM 05 BES2 J/¢p = ¢rta—
1283 + 5 ALDE 98 GAM4 100 7~ p — 7070n
1278 + 5 3 BERTIN 97c OBLX 0.0pp — ata— 0
1272 + 8 200k PROKOSHKIN 94 GAM2 387~ p — 7070n
1269.7+ 5.2 5730 AUGUSTIN 89 DM2 ete™ — 57
1283 + 8 400 4 ALDE 87 GAM4 100 7~ p — 470n
1274 + 5 4 AUGUSTIN 87 DM2  J/ip — yrta—
1283 =+ 6 5LONGACRE 86 MPS 2277 p— nng
1276 + 7 COURAU 84 DLCO ete = eTe ntn
12733+ 2.3 6 CHABAUD 83 ASPK 17 7~ p polarized
1280 =+ 4 7 CASON 82 STRC 8rxtp— AT+H70;0
1281 + 7 11600 GIDAL 81 MRK2 J/1 decay
1282 + 5 8 CORDEN 79 OMEG 12-15 7~ p — n27
1269 =+ 4 10k APEL 75 NICE 407 p — n2x0
1272 + 4 4600 ENGLER 74 DBC 6atn— atnp
1277 + 4 5300 FLATTE 71 HBC 70xtp
1273 + 8 4STUNTEBECK70 HBC 8x p, 547td
1265 + 8 BOESEBECK 68 HBC 8nTp
e o o We do not use the following data for averages, fits, limits, etc. e o @
1259 + 4 +4 17k %10poBBS 15 Jp — yrta—
1267 + 4 +3 15k %10pOBBS 15 ¥(2S) = yrta—
1270 + 8 11 ANISOVICH 09 RVUE 0.0 Bp, 7N
1277 + 6 870  12SCHEGELSKY 06A RVUE vy — K%kQ
1251 410 TIKHOMIROV 03 SPEC 40.0 7~ C — K2 K% K(L)x
1260 +10 13 ALDE 97 GAM2 450 pp — pprOx0
1278 + 6 13 GRYGOREV 96 SPEC 407~ N — Kg Kgx
1262 +£11 AGUILAR-... 91 EHS 400 pp
1275 +£10 AKER 91 CBAR 0.0 pp — 3n9
1220 +10 BREAKSTONE90 SFM  pp — pprta—
1288 +12 ABACHI 868 HRS eTe™ = nTr X
1284 +30 3k BINON 83 GAM2 387 p — n2n
1280 =£20 3k APEL 82 CNTR 257~ p — n2x0
1284 +10 16000 DEUTSCH... 76 HBC 167tp
1258 +10 600 TAKAHASHI 72 HBC 87 p— n2n
1275 +13 ARMENISE 70 HBC 9xtn— prta—
1261 + 5 1960 4ARMENISE 68 DBC 51atn— prtMM™
1270 +10 360 4 ARMENISE 68 DBC 5.17Tn— prOMM
1268 + 6 14 JOHNSON 68 HBC 3.7-4271 p

1 Averaged over six nuclear targets, no statistically significant dependence on target nucleus

observed.

Breit-Wigner mass.

3 T-matrix pole.

4Mass errors enlarged by us to I'/vV/'N; see the note with the K*(892) mass.
5From a partial-wave analysis of data using a K-matrix formalism with 5 poles.

6 From an energy-independent partial-wave analysis.
a~ — 20,
~ scattering data.

7 From an amplitude analysis of the reaction at
8 From an amplitude analysis of atnx

- = rtx

9 Using CLEO-c data but not authored by the CLEO Collaboration.
10From a fit to a Breit-Wigner line shape with fixed I = 185 MeV.

11,

poles, 5-channel K matrix fit.
12Fom analysis of L3 data at 91 and 183-209 GeV.

13 Systematic uncertainties not estimated.
14 JOHNSON 68 includes BONDAR 63, LEE 64, DERADO 65, EISNER 67.
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f2(1270) WIDTH NODE=MO05W

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=MO005W
186.71' %g OUR FIT Error includes scale factor of 1.4.
185.91‘ %g OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.
190.3+ 1.9+ 1.8 1BOGOLYUB... 13 SPEC 7nt(Kt.p)A— nv+ X |
175 T ¢ +10 2 ABLIKIM 06V BES2 eTe™ — J/v —

'y7r+7r7
190 £20 ABLIKIM 05 BES2 J/ —» ¢nta—
171 +10 ALDE 98 GAM4 1007~ p — 70a0n
204 +20 3 BERTIN 97¢ OBLX 0.0%p — nta— 0
192 + 5 200k PROKOSHKIN 94 GAM2 387~ p — x0x0n
180 +24 AGUILAR-... 91 EHS 400 pp
169 + 9 5730 4AUGUSTIN 89 DM2 ete™ — 5r
150 +30 400 4 ALDE 87 GAM4 100 7~ p — 4n0n
186 + g 5LONGACRE 8 MPS 227 p— n2K%
17927 &2 6 CHABAUD 83 ASPK 17 7~ p polarized
160 +11 DENNEY 83 LASS 107t N
196 +10 3k APEL 82 CNTR 257~ p — n2x0
152 + 9 7 CASON 82 STRC 8xtp— AT+7070
186 +27 11600 GIDAL 81 MRK2 J/v decay
216 +13 8 CORDEN 79 OMEG 12-15 7~ p — n2m
190 +10 10k APEL 75 NICE 407 p — n2x0
192 +16 4600 ENGLER 74 DBC 67tn— ntap
183 +15 5300 FLATTE 71 HBC 7atp— Attg
196 +30 4STUNTEBECK70 HBC 87 p 5471 d
216 +20 1960 4 ARMENISE 68 DBC 517tn— prtMM— OCCUR=2
128 +27 4BOESEBECK 68 HBC 8xtp
176 +£21 49 JOHNSON 68 HBC 37-427 p
e o o We do not use the following data for averages, fits, limits, etc. @ o @
194 +36 10 ANISOVICH 09 RVUE 0.0 pp, 7N
195 +15 870 11 SCHEGELSKY 06A RVUE vy — K% K%
121 +26 TIKHOMIROV 03 SPEC 40.0 7~ C —» K2k KOx
187 420 12 ALDE 97 GAM2 450 pp — ppw‘iro
184 +10 12 GRYGOREV 96 SPEC 407~ N — Kg K%X
200 +10 AKER 91 CBAR 0.0 pp — 30
240 40 3k BINON 83 GAM2 387 p— n2p
187 +30 650 4 ANTIPOV 77 CIBS 257 p— p3m
225 +38 16000 DEUTSCH... 76 HBC 16xtp
166 28 600 4 TAKAHASHI 72 HBC 87 p— n2m
173 +53 4ARMENISE 70 HBC 9ntn— patsr OCCUR=2

1 Averaged over six nuclear targets, no statistically significant dependence on target nucleus
observed.
Breit-Wigner width

3 T_matrix pole.

4 Width errors enlarged by us to 4T /+/N; see the note with the K*(892) mass.

5From a partial-wave analysis of data using a K-matrix formalism with 5 poles.
From an energy-independent partial-wave analysis.

7 From an amplitude analysis of the reaction ata— — 270,

8 From an amplitude analysis of ata= = ata— scattering data.

9 JOHNSON 68 includes BONDAR 63, LEE 64, DERADO 65, EISNER 67.
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10 4_poles, 5-channel K matrix fit.
11 From analysis of L3 data at 91 and 183-209 GeV.
12Systematic uncertainties not estimated.
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WEIGHTED AVERAGE
185.9+2.8-2.1 (Error scaled by 1.6)

’

sarily the same as our ‘best’ values,

quantities as additional information.

| | |
100 150 200 250 300

£,(1270) width (MeV)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-

obtained from a least-squares constrained fit
utilizing measurements of other (related)

2
X
+oo BOGOLYUB... 13 SPEC 28
— ABLIKIM 06V BES2 0.9
- ABLIKIM 05 BES2 0.0
—— ALDE 98 GAM4 22
—+—— - - - BERTIN 97C OBLX 0.8
-+ PROKOSHKIN 94 GAM2 15
------ AGUILAR-... 91 EHS

— AUGUSTIN 89 DM2 3.5

v ALDE 87 GAM4
""""" LONGACRE 86 MPS 0.0
= CHABAUD 83 ASPK 0.9
— DENNEY 83 LASS 5.6
------ APEL 82 CNTR 1.0
—— CASON 82 STRC 14.2

~~~~~ GIDAL 81 MRK2
—+— - - CORDEN 79 OMEG 54
------- APEL 75 NICE 0.2
----- ENGLER 74 DBC 0.1
------- FLATTE 71 HBC 0.0

-+ - STUNTEBECK 70 HBC
- ARMENISE 68 DBC 2.3

—Y— BOESEBECK 68 HBC
------- JOHNSON 68 HBC 0.2
41.7

(Confidence Level = 0.0007)

£,(1270) DECAY MODES

Scale factor/

Mode Fraction (I';/T) Confidence level
M =n (84.2 i‘gg ) % S=1.1
M, whza~ 270 (77 J_r%% ) % S=1.2
s KK (46 03 )% S=2.7
a 2721~ (2.8 £04 )% S=1.2
s 17 (40 +0.8 )x 1073 S=2.1
e 4n° (30 +£1.0 ) x 1073
7 v ( 1.4240.24) x 107° S=1.4
g nnm < 8 x 1073 CL=95%
e KK nt+cc < 34 x1073  CL=95%
Mo ete < 6 x10710  cL=90%

CONSTRAINED FIT INFORMATION
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An overall fit to the total width, 4 partial w

idths, a combination

of partial widths obtained from integrated cross sections, and 6
branching ratios uses 45 measurements and one constraint to de-

termine 8 parameters. The overall fit has
degrees of freedom.

The following off-diagonal array elements are

a x2 = 83.0 for 38

the correlation

coefficients

<6pi5pj>/(6pi~5pj), in percent, from the fit to parameters p;, including the branch-

ing fractions, x; = [;/Tiotal- The fit constrains the x; whose labels appear in this

array to sum to one.

X2 —90
X3 10 -39
Xg 10 -—38 1
Xg 1 —6 0 0
Xg 0 -7 0 0 0
X7 3 1 -15 0 0 0
r —71 65 —10 —7 —1 0 —6
X1 X2 X3 X4 X5 X6 X7
Mode Rate (MeV) Scale factor
+4.0
M =n 1572 7
4+ 0 +2.1
M i 27 144 Teo 1.2
N KK 85 4038 2.8
r, 2rt2r™ 52  +0.7 1.2
s nn 0.75 =+£0.14 2.1
Mg 4n0 056 +0.19
I'7 vy 0.0026 +0.0005 1.4
£,(1270) PARTIAL WIDTHS
F(1r7r) M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1572749 OUR FIT
157.0+8:2 LLONGACRE 86 MPS 227~ p— n2K3
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
152 +8 870 2 SCHEGELSKY 06A RVUE vy — K%k$
r(KK) M3
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
8.51+0.8 OUR FIT Error includes scale factor of 2.8.
9.0%91 LLONGACRE 86 MPS 227~ p— n2K3
e o o We do not use the following data for averages, fits, limits, etc. @ o @
75+2.0 870 2 SCHEGELSKY 06A RVUE vy — K%k$
() Ms
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
0.75+0.14 OUR FIT Error includes scale factor of 2.1.
1.0 +0.1 LLONGACRE 86 MPS 2277 p— n2k$
e o o We do not use the following data for averages, fits, limits, etc. @ o @
1.8 +0.4 870 2 SCHEGELSKY 06A RVUE vy — K%k$
r(vv) r7

The value of this width depends on the theoretical model used. Unitary approaches
with scalars typically (with exception of PENNINGTON 08) give values clustering
around 2.6 keV; without an S-wave contribution, values are systematically higher (typ-

ically around 3 keV).

VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
2.6 £0.5 OUR FIT Error includes scale factor of 1.4.
2.93+0.40 3 pAl 14A RVUE Compilation
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

3.1440.20 4,5 PENNINGTON 08 RVUE Compilation

3.82:40.30 5,6 PENNINGTON 08 RVUE Compilation

2.55+0.15 870 2 SCHEGELSKY 06A RVUE v — K%K%
2.8440.35 BOGLIONE 99 RVUE ~y — ata—, 7940
2.9340.2340.32 7 YABUKI 95 VNS

2584013793 8BEHREND 92 CELL ete™ — ete ntr—
3.10+0.3540.35 9 BLINOV 92 MD1 ete — eTe ntn
2.27+0.47+0.11 ADACHI 90D TOPZ ete™ = ete ntn
3.154+0.04+0.39 BOYER 90 MRK2 ete™ — ete ntnr
3.19+0.16 7032 MARSISKE 90 CBAL ete™ — ete 7070
2.3540.65 10 MORGAN 90 RVUE ~y — ata—, n070
3.1040.09 7922 2177 OEST 90 JADE etTe — ete 7040
3.2 £0.1 £0.4 11 AIHARA 868 TPC ete™ — eTe ntn
25 +0.1 £0.5 BEHREND 848 CELL ete™ — ete ntn
2.8540.2540.5 12 BERGER 84 PLUT ete™ — ete 2r
2.7040.0540.20 COURAU 84 DLCO ete™ — ete ntn
2.5240.1340.38 13 smiTH 84C MRK2 ete™ — eTe ntn
2.7 +0.2 £0.6 EDWARDS  82F CBAL eTe™ — ete 270
29 T0¢ +06 14 EDWARDS  82F CBAL eTe™ — ete 270
3.2 £0.2 +0.6 BRANDELIK 81B TASS ete™ — ete nta—
3.6 £0.3 £0.5 ROUSSARIE 81 MRK2 ete™ = ete ntn—
2.3 £0.8 15 BERGER 80B PLUT eTe™

M(eter) Mo
VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<0.11 90 ACHASOV ~ 00Kk SND ete™ — 7070

e o o We do not use the following data for averages, fits, limits, etc. e o @

<17 90 VOROBYEV 88 ND ete — 7070

1From a partial-wave analysis of data using a K-matrix formalism with 5 poles.

2From analysis of L3 data at 91 and 183-209 GeV and using SU(3) relations.

3 Based on a K-matrix analysis of BELLE data from MORI 07, UEHARA 08A, UEHARA 09
and UEHARA 13. The width is derived for the pole on the third sheet which is closest
to the physical axis. Supersedes PENNINGTON 08.

4Solution A (preferred solution based on X2-ana|ysis).

5 Dispersion theory based amplitude analysis of BOYER 90, MARSISKE 90, BEHREND 92,
and MORI 07.

Solution B (worse than solution A; still acceptable when systematic uncertainties are
included).

TWith a narrow scalar state around 1220 MeV.

8Using a unitarized model with a 300 - 500 keV wide scalar at 1100 MeV.

9Using the unitarized model of LYTH 85.

10 Error includes spread of different solutions. Data of MARK2 and CRYSTAL BALL used
in the analysis. Authors report strong correlations with vy~ width of f,(1370) : I'(f,) +
1/4 T(f0) = 3.6 + 0.3 KeV.

11 Radiative corrections modify the partial widths; for instance the COURAU 84 value
becomes 2.66 £ 0.21 in the calculation of LANDRO 86.
2Using the MENNESSIER 83 model.

13 Superseded by BOYER 90.
14¢ helicity = 2 assumption is not made.
15 Using mass, width and B(f»(1270) — 27) from PDG 78.

£(1270) (i) (y7)/T (total)

F(KK) x T(v7)/Ttotal rarz/r
VALUE (keV) DOCUMENT ID TECN COMMENT

0.121+0.020 OUR FIT Error includes scale factor of 1.3.

0.091£0.007+0.027 LALBRECHT 906 ARG eTe™ — ete KT K™

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.104+0.007 40.072 2 ALBRECHT 906 ARG ete™ — eTe KT K™

1 Using an incoherent background.
Using a coherent background.
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F(nn) x T(v7)/Ttotal Msr7/T
VALUE (eV) DOCUMENT ID TECN COMMENT
15+18+33 1 UEHARA 10 BELL 106 ete™ — eTe nn

1 Including interference with the f/2(1525) (parameters fixed to the values from the 2008

edition of this review, PDG 08) and fy(Y).

Helicity-0/Helicity-2 RATIO IN vy = £(1270) = ==

VALUE (units 10~2) DOCUMENT ID

TECN

COMMENT

37+03+139 UEHARA

08A BELL

106 ete - ete a0x

e o o \We do not use the following data for averages, fits, limits, etc. e o @

95+1.8 1pal
13 2,3 PENNINGTON 08
26 3,4 PENNINGTON 08

1 Based on a K-matrix analysis of BELLE data from MORI 07, UEHARA 08A, UEHARA 09
and UEHARA 13. The width is derived for the pole on the third sheet which is closest

to the physical axis.

25olution A (preferred solution based on X2

14A RVUE Compilation

RVUE Compilation
RVUE Compilation

-analysis).

0

3 Dispersion theory based amplitude analysis of BOYER 90, MARSISKE 90, BEHREND 92,

and MORI 07.
Solution B (worse than solution A; still acceptable when systematic uncertainties are
included).
£(1270) BRANCHING RATIOS
|'(7r1r)/l't°ta| r/r
VALUE EVTS DOCUMENT ID TECN COMMENT
08421-88%3 OUR FIT  Error includes scale factor of 1.1.
0.837+0.020 OUR AVERAGE
0.849+0.025 CHABAUD 83 ASPK 17 ™ p polarized
0.85 +0.05 250 BEAUPRE 71 HBC 8ntp— AtTtf
0.8 +0.04 600 OH 70 HBC 1267 p— ntnn

NCak 21r°)/r(1r1r)

Ma/T1

Should be twice F(27T+ 27~ ) /T (wn) if decay is pp. (See ASCOLI 68D.)

VALUE EVTS DOCUMENT ID

TECN  COMMENT

00911'8813 OUR FIT  Error includes scale factor of 1.2.

74

75D DBC

HBC 49xtp— atty

4ntn— pf

0.15 +0.06 600 EISENBERG

e o o \We do not use the following data for averages, fits, limits, etc. @ o @
0.07 EMMS

r(KK)/T ()

We average only experiments which either take into account f5(1270)-a5(1320) inter-

M3/M1

ference explicitly or demonstrate that a5(1320) production is negligible.

VALUE EVTS DOCUMENT ID TECN COMMENT

0.0541'8:882 OUR FIT  Error includes scale factor of 2.7.

0.04173:9%¢ oUR AVERAGE

0.045+0.01 L1 BARGIOTTI 03 OBLX pp

0.037+0-008 ETKIN 828 MPS 2371 p — n2KQ
—0.021 S

0.045+0.009 CHABAUD 81 ASPK 17 n~ p polarized

0.039+0.008 LOVERRE 80 HBC 47 p— KKN

e o o \We do not use the following data for averages, fits, limits, etc. ® o @

0.052+0.025 ABLIKIM 04 BES2 J/ip — wKt K™

0.0360.005 2 cosTA 80 OMEG 1227 p— KTK™n

0.030+0.005 3 MARTIN 79 RVUE

0.027+0.009 4POLYCHRO... 79 STRC 77 p — n2K05

0.025+0.015 EMMS 750 DBC 4ntn— pf

0.031+0.012 20 ADERHOLZ 69 HBC 8xtp— Ktk —atp
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r(21r+ 27r_)/r(1r7r) Fa/T1
VALUE EVTS DOCUMENT ID TECN COMMENT
0.033+0.005 OUR FIT Error includes scale factor of 1.2.

0.033+0.004 OUR AVERAGE Error includes scale factor of 1.1.

0.024+0.006 160 EMMS 750 DBC 4ntn— pf

0.051+0.025 70 EISENBERG 74 HBC 49ztp— Attty
+0.007 _

0.0437 5611 285 LOUIE 74 HBC 397 p— nfy

0.037£0.007 154 ANDERSON 73 DBC 67ntn— pf

0.047+0.013 OH 70 HBC 1267 p— wtn n

I (1) /Teotal s/l

VALUE (units 1073) DOCUMENT ID TECN  COMMENT

4.01+0.8 OUR FIT Error includes scale factor of 2.1.
2.940.5 OUR AVERAGE

2.7+0.7 BINON 05 GAMS 337~ p— nnn
2.840.7 ALDE 86D GAM4 100 7~ p — 2nn
524+1.7 BINON 83 GAM2 387~ p— 2nn
r(m))/l'(1r1r) Is/M1
VALUE CL% DOCUMENT ID TECN COMMENT
0.003+0.001 BARBERIS 00E 450 pp — pFMnps

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.05 95 EDWARDS  82F CBAL ete™ — ete 2y
<0.016 95 EMMS 750 DBC 4ntn— ph

<0.09 95 EISENBERG 74 HBC 49ztp— Attty

I (479) /T sotal e/l
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0030+0.0010 OUR FIT

0.003 +0.001 400 =+ 50 ALDE 87 GAM4 100 7~ p — 470n
r(’Y’Y)/rtotal r7/r
VALUE (units 10*5) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

15740017339 UEHARA 08A BELL 106 ete™ — et e 7070
|'(171r1r)/|'(7r1r) g/l
VALUE CL% DOCUMENT ID TECN COMMENT

<0.010 95 EMMS 750 DBC 47t n— pf
F(KOK=nt+cc)/r(nn) o/l
VALUE ClL% DOCUMENT ID TECN COMMENT

<0.004 95 EMMS 750 DBC 47T n— pfy

(et e™)/Miotal Mo/l
VALUE (units 10~10) CL% DOCUMENT ID TECN  COMMENT

<6 90 ACHASOV ~ 00Kk SND ete™ — 7070

1Coupled channel analysis of 7T+Tl’771'0, KT K— 7r0, and KE K%ﬂ'$.

2 Re-evaluated by CHABAUD 83.
3 Includes PAWLICKI 77 data.
Takes into account the f2(1270)-f/2(1525) interference.

£,(1270) REFERENCES

DOBBS 15 PR D91 052006 S. Dobbs et al. (NWES)

DAI 14A PR D90 036004 L.-Y. Dai, M.R. Pennington (CEBAF

BOGOLYUB... 13 PAN 76 1324 M.Yu. Bogolyubsky et al. (HYPERON-M Collab.
Translated from YAF 76 1389.

UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)

UEHARA 10A PR D82 114031 S. Uehara et al. (BELLE Collab.)

ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev

UEHARA 09 PR D79 052009 S. Uehara et al. (BELLE Collab.)

PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)

PENNINGTON 08 EPJ C56 1 M.R. Pennington et al.

UEHARA 08A PR D78 052004 S. Uehara et al. (BELLE Collab.)

MORI 07 PR D75 051101 T. Mori et al. (BELLE Collab.)

ABLIKIM 06V PL B642 441 M. Ablikim et al. (BES Collab.)

SCHEGELSKY 06A EPJ A27 207 V.A. Schegelsky et al.

ABLIKIM 05 PL B607 243 M. Ablikim et al. (BES Collab.)

BINON 05 PAN 68 960 F. Binon et al.

Translated from YAF 68 998.
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ABLIKIM
BARGIOTTI
TIKHOMIROV

ACHASOV
BARBERIS
BOGLIONE
ALDE

Also

ALDE
BERTIN
GRYGOREV

YABUKI
PROKOSHKIN

BEHREND
BLINOV
AGUILAR-...
AKER
ADACHI
ALBRECHT
BOYER
BREAKSTONE
MARSISKE
MORGAN
OEST
AUGUSTIN
VOROBYEV

ALDE
AUGUSTIN
ABACHI
AIHARA
ALDE
LANDRO
LONGACRE
LYTH
BEHREND
BERGER
COURAU
SMITH
BINON
Also

CHABAUD
DENNEY
MENNESSIER
APEL
CASON
EDWARDS
ETKIN
BRANDELIK
CHABAUD
GIDAL
ROUSSARIE
BERGER
COSTA
LOVERRE
CORDEN
MARTIN
POLYCHRO..
PDG
ANTIPOV
PAWLICK
DEUTSCH...
APEL
EMMS
EISENBERG
ENGLER
LOUIE
ANDERSON
TAKAHASH
BEAUPRE
FLATTE
ARMENISE
OH
STUNTEBECK
ADERHOLZ
ARMENISE
ASCOL!
BOESEBECK
JOHNSON
EISNER
DERADO
LEE
BONDAR

04E
03
03

00K
00E
99
98

97
97C
96

95
94

92
92
91
91
90D
90G
90
90
90
90
90
89
88

87
87
86B
86B
86D
86
86
85
84B
84
84
84C
83

83
83
83
82
82
82F
82B
81B
81
81
81
80B
80
80
79
79
79
78
7
7
76
75
75D
74
74
74
73
72
71
71
70

70
69
68
68D
68
68
67
65
64
63

PL B603 138
EPJ C26 371
PAN 66 828

M. Ablikim et al.
M. Bargiotti et al.

G.D. Tikhomirov et al.

Translated from YAF 66 860.

PL B492 8
PL B479 59
EPJ C9 11
EPJ A3 361
PAN 62 405

M.N. Achasov et al.

D. Barberis et al.

(BES Collab.)
(OBELIX Collab.)

(Novosibirsk SND Collab.)
(WA 102 Collab.)

M. Boglione, M.R. Pennington

D. Alde et al.
D. Alde et al.

Translated from YAF 62 446.

PL B397 350
PL B408 476
PAN 59 2105

JPSJ 64 435
PD 39 420

D.M. Alde et al.
A. Bertin et al.

(GAM4 Collab.)
(GAMS Collab.)

(GAMS Collab.)
(OBELIX Collab.)

V.K. Grigoriev, O.N. Baloshin, B.P. Barkov (ITEP)
Translated from YAF 59 2187.

F. Yabuki et al.

Y.D. Prokoshkin, A.A. Kondashov

Translated from DANS 336 613.

ZPHY C56 381
ZPHY (53 33
ZPHY C50 405
PL B260 249
PL B234 185
ZPHY (48 183
PR D42 1350
ZPHY C48 569
PR D41 3324
ZPHY C48 623
ZPHY C47 343
NP B320 1
SINP 48 273

H.J. Behrend
A.E. Blinov et al.

M. Aguilar-Benitez et al.

E. Aker et al.

|. Adachi et al.
H. Albrecht et al.
J. Boyer et al.

A.M. Breakstone et al.

H. Marsiske et al.

D. Morgan, M.R. Pennington

T. Oest et al.

J.E. Augustin, G. Cosme

P.V. Vorobiev et al.

Translated from YAF 48 436.

PL B198 286
ZPHY C36 369
PRL 57 1990
PRL 57 404
NP B269 485
PL B172 445
PL B177 223
JP G11 459
ZPHY (€23 223
ZPHY C26 199
PL 147B 227
PR D30 851
NC 78A 313
SINP 38 561

D.M. Alde et al.
J.E. Augustin et al.
S. Abachi et al.
H. Aihara et al.
D.M. Alde et al.

(VENUS Collab.)
(SERP)

(CELLO Collab.)
(NOVO)

(LEBC-EHS Collab.)
(Crystal Barrel Collab.)
(TOPAZ Collab.)
(ARGUS Collab.)
(Mark 11 Collab.)
(ISU, BGNA, CERN+)
(Crystal Ball Collab.)
(RAL, DURH)

(JADE Collab.)

(DM2 Collab.)
(NOVO)

(LANL, BRUX, SERP, LAPP)
(LALO, CLER, FRAS+)
(PURD, ANL, IND, MICH+)
(TPC-2 Collab.

M. Landro, K.J. Mork, H.A. Olsen (UTRO

R.S. Longacre et al.

D.H. Lyth

H.J. Behrend et al.
C. Berger et al.

A. Courau et al.
J.R. Smith et al.
F.G. Binon et al.
F.G. Binon et al.

Translated from YAF 38 934.

NP B223 1
PR D28 2726
ZPHY C16 241
NP B201 197
PRL 48 1316
PL 110B 82
PR D25 1786
ZPHY C10 117
APP B12 575
PL 107B 153
PL 105B 304
PL 94B 254
NP B175 402
ZPHY C6 187
NP B157 250
NP B158 520
PR D19 1317
PL 75B 1
NP B119 45
PR D15 3196
NP B103 426
PL 57B 398
NP B96 155
PL 52B 239
PR D10 2070
PL 48B 385
PRL 31 562
PR D6 1266
NP B28 77
PL 34B 551
LNC 4 199
PR D1 2494
PL 32B 391
NP B11 259
NC 54A 999
PRL 21 1712
NP B4 501
PR 176 1651
PR 164 1699
PRL 14 872
PRL 12 342
PL 5 153

V. Chabaud et al.
D.L. Denney et al.
G. Mennessier
W.D. Apel et al.
N.M. Cason et al.
. Edwards et al.
. Etkin et al.
Brandelik et al.
. Chabaud et al.
Gidal et al.

. Roussarie et al.
. Berger et al.

. Costa et al.
P.F. Loverre et al.
M.J. Corden et al.

ONTO<IBO

A.D. Martin, E.N. Ozmutlu
V.A. Polychronakos et al.

C. Bricman et al.
Y.M. Antipov et al.
A.J. Pawlicki et al.

M. Deutschmann et al.

W.D. Apel et al.

M.J. Emms et al.
Y. Eisenberg et al.
A. Engler et al.

J. Louie et al.

J.C. Anderson et al.

K. Takahashi et al.
J.V. Beaupre et al.
S.M. Flatte et al.

N. Armenise et al.
B.Y. Oh et al.

P.H. Stuntebeck et al.

M. Aderholz et al.
N. Armenise et al.
G. Ascoli et al.

K. Boesebeck et al.
P.B. Johnson et al.
R.L. Eisner et al.

|. Derado et al.
Y.Y. Lee et al.

L. Bondar et al.

)

(BELG, LAPP, SERP, CERN+)
)

(BNL, BRAN, CUNY+)

(CELLO Collab.
(PLUTO Collab.

(CIT, SLAC

(SLAC, LBL, HARV
(BELG, LAPP, SERP+
(BELG, LAPP, SERP+

)
)
)
)
)
)
(CERN, CRAC, MPIM)

(IOWA, MICH)

(MONP)

(KARLK, KARLE, PISA, SERP-+)
(NDAM, ANL)

(CIT, HARV, PRIN+)

(BNL, CUNY, TUFTS, VAND)
(TASSO Collab.)

(CERN, CRAC, MPIM)

(SLAC, LBL)

(SLAC, LBL)
(PLUTO Collab.)
(BARI, BONN, CERN, GLAS+)
(CERN, CDEF, MADR+)
(BIRM, RHEL, TELA+)
(DURH)

(NDAM, ANL)

(SERP, GEVA)
(ANL)
(AACH3, BERL, BONN+)
(KARLK, KARLE, PISA, SERP+)
(BIRM, DURH, RHEL)
(REHO)
(CMU, CASE)
(SACL, CERN)
(CMU, CASE)
(TOHOK, PENN, NDAM+)
(AACH, BERL, CERN)
(LBL)
(BARI, BGNA, FIRZ)
(WISC, TNTO) JP
(NDAM)
(AACH3, BERL, CERN+)
(BARI, BGNA, FIRZ+)
(ILL)
(AACH, BERL, CERN)
(NDAM, PURD, SLAC)
(PURD)
(NDAM)
(MICH)
(AACH, BIRM, BONN, DESY+)
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NODE=MO008
ﬂ(1285) IG(JPC) — 0+(1++)
f1(1285) MASS NODE=M008M
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO008M
1281.9 + 0.5 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram
below.
1281.0 + 0.8 DICKSON 16 CLAS 255~yp — natx p |
1287.4 £ 3.0 87 ABLIKIM 15p BES3 J/vp » KT K™ 3r |
1281.16+ 0.39+ 0.45 11 EES 12x BABR 77 — m f1(1285)v,
12851 + 1.0 * 18 2 ABLIKIM 11 BES3 J/ip > w(nrT ™)
1280 £ 2 +£1 AUBERT 07AU BABR 106 et e —
f1(1285)7r+7r7'y
1276.1 + 8.1 + 8.0 203 BAI 04) BES2 J/ip — vyt~
1274 + 6 237 ABDALLAH 03H DLPH 912 ¢te™ —
K% KTrF + X
1280 =+ 4 ACCIARRI 016 L3
1288 =+ + 5 20k ADAMS 018 B852 18 GeV 7~ p —
KT K= 70n
1284 + 6 1400 ALDE 978 GAM4 100 7~ p — na970n
1281 + 1 BARBERIS 978 OMEG 450 pp — pp2(xT77)
1281 + 1 BARBERIS  97C OMEG 450 pp — ppK% KExT
1280 £ 2 3ANTINORI 95 OMEG 300,450 pp —
pp2(rTrT)
12822 £ 1.5 LEE 94 MPS2 187 p— KTKO27rp
1279 +£ 5 FUKUI 91c SPEC 8957 p — r]7r+7r7n
1278 =+ 2 140 ARMSTRONG 89 OMEG 300 pp —» KKmpp
1278 + 2 ARMSTRONG 89G OMEG 85 7r+p — 4mmp, pp —
4mpp
1280.1 + 2.1 60 RATH 80 MPS 2147 p— K%ngon
1285 + 1 4750 4 BIRMAN 88 MPS 87 p— KTKOx—n
1280 + 1 504 BITYUKOV 88 SPEC 3257 p —
KT Kfﬂ'on
1280 + 4 ANDO 86 SPEC 87 p— nmntn n
1277 £ 2 420 REEVES 86 SPEC 6.6 pp — KKmX
1285 + 2 CHUNG 85 SPEC 87 p— NKKm
1279 £ 2 604 ARMSTRONG 84 OMEG 8577 p —+ KKmmp,
pp = KKmpp
1286 £ 1 CHAUVAT 84 SPEC ISR 315 pp
1278 + 4 EVANGELIS... 81 OMEG 127 p— nrta—np
1283 + 3 103 DIONISI 80 HBC 47 p— KKnn
1282 £ 2 320 NACASCH 78 HBC 0.7,0.76 pp — KK3r
1279 £ 5 210 GRASSLER 77 HBC 16xTp
1286 + 3 180 DUBOC 72 HBC 12pp— 2K4n
1283 =+ 5 DAHL 67 HBC 1.6-427 p
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1289.3 + 2.8 234 ABLIKIM 19BABES3 eTe™ — 1(25) |
12842 + 2.2 5 AAILJ 14y LHCB E(()S) — J/p2Art )
1281.9 £ 0.5 550SA 99  SPEC pp — Pgjow
(KgK+7T_) Pfast
1282.8 + 0.6 550SA 99 SPEC pp — Pjow OCCUR=2
(K%K_”—’_) Pfast
1270  £10 AMELIN 95 VES 377 N —
Tt N
1280 =+ 2 ABATZIS 94 OMEG 450 pp — pp2(rtTa7)
1282 + 4 ARMSTRONG 93¢ E760 pp — 70nn — 64
1270 £+ 6 +10 ARMSTRONG 92C OMEG 300 pp — pprin v
1281 £ 1 ARMSTRONG 89 OMEG 300 pp — pp2(ntn7)
1279 + 6 +10 16 BECKER 87 MRK3 ete™ = ¢KKn
1286 + 9 GIDAL 87 MRK2 eTe™ —
e+e*r]7r+7r*
1287 + 5 353 BITYUKOV 848 SPEC 327 p— KTK—x0n

~ 1279 6 TORNQVIST 828 RVUE



1275 + 6 31 BROMBERG 80 SPEC 1007 p — KKxX

1288 4+ 9 200 GURTU 79 HBC 42K p— nn2r

~ 1275.0 46 7TSTANTON 79 CNTR 857 p — n2y2n

1271 410 34 CORDEN 78 OMEG 12-15 7 p —
KtK—nn

1205 412 85 CORDEN 78 OMEG 12-15 7~ p — nbx

1292 +10 150 DEFOIX 72 HBC 07pp— 7w

1280 =+ 3 500 8 THUN 72 MMS 1347 p

1303 + 8 BARDADIN-... 71 HBC 8nTp— pér

1283 + 6 BOESEBECK 71 HBC 16.0 np — p57

1270 410 CAMPBELL 69 DBC 27xTd

1285 + 7 LORSTAD 69 HBC 0.7 pp, 4,5-body

1200 + 7 D'ANDLAU 68 HBC 1.2 pp, 5-6 body

1 Using the 2T 27~ and 7~ 1 modes of f1(1285) decay.

2The selected process is J/Y — wag(980) .

3Supersedes ABATZIS 94, ARMSTRONG 89E.

4 From partial wave analysis of KTKO 7=
No systematic error given.

6 From a unitarized quark-model calculation.

7 From phase shift analysis of nﬂ'+ 7 system.

8Seen in the missing mass spectrum.

system.

WEIGHTED AVERAGE
1281.9+0.5 (Error scaled by 1.8)

2
X
= DICKSON 16 CLAS 1.1
—+—— - ABLIKIM 15P BES3 34
- LEES 12X BABR 14
4 ABLIKIM 11J BES3 9.7
—_—t AUBERT 07AU BABR 0.2
L - BAI 04J BES2
1 . ABDALLAH 03H DLPH
_—t ACCIARRI 01G L3 0.2
———= ADAMS 01B B852
L -+ ALDE 97B GAM4
—+ BARBERIS 97B OMEG 0.7
—+ BARBERIS 97C OMEG 0.7
- ANTINORI 95 OMEG 0.9
- LEE 94 MPS2 0.1
-------- FUKUI 91C SPEC
s ARMSTRONG 89 OMEG 3.7
— ARMSTRONG 89G OMEG 3.7
--------- RATH 89 MPS 0.7
-+ BIRMAN 88 MPS 9.9
~~~~~~~~~~ BITYUKOV 88 SPEC 34
-------- ANDO 86 SPEC 0.2
s REEVES 86 SPEC 5.9
—_—t CHUNG 85 SPEC 25
~~~~~~~~~~ ARMSTRONG 84 OMEG 2.0
—+ CHAUVAT 84 SPEC 17.2
~~~~~~~~~~ EVANGELIS... 81 OMEG 0.9
------ DIONISI 80 HBC 0.2
------ NACASCH 78 HBC 0.0
~~~~~~ GRASSLER 77 HBC
-+ - bDUBOC 72  HBC 1.9
-+ - DAHL 67 HBC
70.6
(Confidence Level < 0.0001)
| | | J
1270 1275 1280 1285 1290 1295 1300
f1(1285) mass (MeV)
f1(1285) WIDTH
Only experiments giving width error less than 20 MeV are kept for aver-
aging.
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

22,7+ 1.1 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.

18.4+ 1.4

DICKSON

16

CLAS 255~p— natn p
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L The selected process is J/1 — wap(980) .
2Supersedes ABATZIS 94, ARMSTRONG 89E.

3 From partial wave analysis of KTKOx— system.
4No systematic error given.

5 From phase shift analysis of n7r+

6 Resolution is not unfolded.
Seen in the missing mass spectrum.

T system.

3/20/2020 16:58

Jp = KTK 3 |

I — whrtaT)

106 et e~ —
f1(1285)7r+7r_7

Jp = yynta~

912 ete™ =
KIK=xF + X

18 GeV 1~ p —
KtKk=79n

100 7~ p — 777r07r0n

450 pp — pp2(ntT7r7)

450 pp — ppK%Kiﬂ':F

300,450 pp —
pp2(rt )

187 p— KTKI2x—p

300 pp -+ KKmpp

87 p— KTKOx=n

3257 p— KT K= 7%

81 p— 777r+7r_n

6.6 pp > KKnX

87 p— NKKm

85 7r+p—> 577r7rp,
pp — KKmpp

ISR 31.5 pp

477 p— KKmn

0.7,0.76 pp - KK3r

et e~

B0

Bs)

PP = Peow (KEKT77)
Pfast

PP = Polow (KSK ™)
Pfast

450 pp — pp2(ntTx7)

300 pp — pp2(7r+7r*)

85 7r+p — Anwp, pp —
Ampp

214 7 p —

— 9(25) |
— J/w2(7r+7r_) I

OCCUR=2

Kg K% 70n

ete™ o ¢KKn

127 p— n7r+7r_7r_p
42 K" p— nn2rw
8571 p— n2y2mw
16 7T p

0.7pp — Tm

1.2 pp — 2K4rw
1347 p

16.0 mtp — pbn
2.7 7T d

0.7 pp, 4,5-body
1.6-42 7 p

183+ 6.3 87 ABLIKIM 15p BES3
220+ 317 %g 1 ABLIKIM 11) BES3
35 £ 6 4 4 AUBERT 07AU BABR
40.04+ 8.6+ 9.3 203 BAI 04) BES2
20 412 237 ABDALLAH 034 DLPH
45 4+ 9 +7 20k ADAMS 01B B852
55 418 1400 ALDE 978 GAM4
24 + 3 BARBERIS 978 OMEG
20 + 2 BARBERIS  97Cc OMEG
36 +£ 5 2ANTINORI 95 OMEG
20.0+ 4.1 LEE 94  MPS2
25 + 4 140 ARMSTRONG 89 OMEG
2 + 2 4750 3 BIRMAN 88 MPS
25 + 4 504 BITYUKOV 88 SPEC
19 £ 5 ANDO 86 SPEC
32 + 8 420 REEVES 86 SPEC
2 4+ 2 CHUNG 85 SPEC
32 +£3 604 ARMSTRONG 84 OMEG
24 4+ 3 CHAUVAT 84 SPEC
20 +10 103 DIONISI 80 HBC
28.3+ 6.7 320 NACASCH 78 HBC
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
17.1+ 3.4 234 ABLIKIM 19BA BES3
32.4+ 5.8 4 AAL 14y LHCB
18.24 1.2 450sA 99 SPEC
194+ 15 4s50sA 99 SPEC
40 +5 ABATZIS 94  OMEG
31 £ 5 ARMSTRONG 89 OMEG
41 +12 ARMSTRONG 89G OMEG
17.9+£10.9 60 RATH 89 MPS
14 29 110 16 BECKER 87 MRK3
26 +12 EVANGELIS... 81 OMEG
25 +15 200 GURTU 79 HBC
~ 10 5STANTON 79 CNTR
24 +18 210 GRASSLER 77 HBC
28 £+ 5 150 6 DEFOIX 72 HBC
46 + 9 180 6 puBOC 72 HBC
37 £ 5 500 7 THUN 72 MMS
10 +£10 BOESEBECK 71 HBC
30 £15 CAMPBELL 69 DBC
60 +15 6 LORSTAD 69 HBC
35 +10 6 DAHL 67 HBC

NODE=MO008W;LINKAGE=BL
NODE=MO008W;LINKAGE=B
NODE=MO008W;LINKAGE=A
NODE=MO008W;LINKAGE=N1

NODE=MO008W;LINKAGE=P
NODE=MO008W;LINKAGE=R
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WEIGHTED AVERAGE
22.7+1.1 (Error scaled by 1.5)

+o DICKSON 16
—_—t ABLIKIM 15P
— ABLIKIM 11J
—t - AUBERT 07AU
——= BAl 04J
- - - - ABDALLAH 03H
——L= ADAMS 01B
— ALDE 97B
~~~~~~~~~~ BARBERIS 97B
------------ BARBERIS 97C
—+— - - - - ANTINORI 95
+ ........ LEE 94
~~~~~~~~~ ARMSTRONG 89
e BIRMAN 88
--------- BITYUKOV 88
........... ANDO 86
~~~~ REEVES 86
+ N CHUNG 85
s ARMSTRONG 84
—+= N CHAUVAT 84
~~~~~ DIONISI 80

~~~~~~~ NACASCH 78

CLAS
BES3
BES3
BABR
BES2
DLPH
B852
GAM4
OMEG
OMEG
OMEG
MPS2
OMEG
MPS
SPEC
SPEC
SPEC
SPEC
OMEG
SPEC
HBC
HBC

9.4

0.5

2.9

0.7

37.6

(Confidence Level = 0.0017)

J

0 10 20 30 40 50 60 70

f,(1285) width (MeV)

f,(1285) DECAY MODES

Scale factor/

Mode Fraction (I;/T) Confidence level
M 4 (3274 1.9 % S=1.2
) a0n0nt g~ (21.8+ 1.3) % S=1.2
I3 2nt2n~ (10.9+ 0.6) % S=1.2
M4 POrtr— (10.9+ 0.6) % 5=12
g p% p° seen
Mg 4n° < 7 x 10~4 CL=90%
r, nntna~ (35 +15 )%
Mg nnmw (52.2+ 2.0) % S=1.2
Mo ag(980) 7 [ignoring ag(980) — (38 £ 4 )%

K K]

Mo nmr [excluding ag(980) 7] (14 + 4 )%
N1 KK ( 9.0+ 0.4)% S=1.1
F12 K K* (892) not seen
s nta— a0 ( 3.0+ 0.9) x 10~3
Mg ptat < 31 x 1073 CL=95%
Mg vp° (6.1+ 1.0) % S=17
Me o7 ( 7.4+ 2.6) x 1074
M7 ete™ < 94 x 1079 CL=90%
Mg "
Mo v
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CONSTRAINED FIT INFORMATION

An overall fit to 6 branching ratios uses 18 measurements and one
constraint to determine 5 parameters. The overall fit has a X2 =
24.0 for 14 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5Xi5xj>/(5xi-6xj), in percent, from the fit to the branching fractions, x; =
;/Ttotal- The fit constrains the x; whose labels appear in this array to sum to
one.

Xg | -30

xo | —12 8

x1 | 22 —10 -4

x5 | 25 -7 -3 27
X1 X9 xi0 X1

£,(1285) I(i)F(y7)/r(total)

F(nwm) x T(v7)/Tiotal lgl19/I = (M9+10)l19/T

VALUE (keV) % DOCUMENT ID TECN COMMENT

<0.62 95 GIDAL 87 MRK2 ete™ = eTe nrntnr
Fnmw) x T(v7*)/Teotal lgl1s/I = (Fo+T10)l18/T
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

1.4 104 OUR AVERAGE Error includes scale factor of 1.4.

1.1840.25+0.20 26 L2 AIHARA 888 TPC ete™ — eTe nrtn
2.3040.614+0.42 L3 GIbAL 87 MRK2 ete™ - eTe prta—

e o o We do not use the following data for averages, fits, limits, etc. ® o @
1.8 £0.3 +£0.3 420 4 ACHARD 02B L3 183209 et e™ —
ee nmtw
1Assuming a p-pole form factor.
2 published value multiplied by n7 7 branching ratio 0.49.
3 Published value divided by 2 and multiplied by the n7m branching ratio 0.49.
4 Published value multiplied by the nm 7 branching ratio 0.52.

f1(1285) BRANCHING RATIOS
r(KK)/T(4r) M1/

VALUE DOCUMENT ID TECN  COMMENT

0.274+0.017 OUR FIT Error includes scale factor of 1.4. [0.272 £+ 0.016 OUR 2019 FIT
Scale factor = 1.3]

0.2711+0.016 OUR AVERAGE Error includes scale factor of 1.2.

0.265+0.014 1BARBERIS  97C OMEG 450 pp — png Kt T
0.28 +0.05 2 ARMSTRONG 89 OMEG 300 pp — ppf;(1285)
0.37 £0.03 +0.05 3 ARMSTRONG 896 OMEG 85 mp — 4nX

L Using 2(7 T n™) data from BARBERIS 978.
Assuming pmm and ag(980) T intermediate states.

347 consistent with being entirely pm .
|'(7ro w0 xt 7r_) /Ttotal
VALUE DOCUMENT ID

0.2180.013 OUR FIT  Error includes scale factor of 1.2, [0.2237 0913 OUR 2019 FIT
Scale factor = 1.3]

o/l =3ry/r

VALUE DOCUMENT ID
0.109+0.006 OUR FIT Error includes scale factor of 1.2. [01121_8882 OUR 2019 FIT
Scale factor = 1.3]

F(p°7 77) /Teotal

VALUE DOCUMENT ID
0.10940.006 OUR FIT Error includes scale factor of 1.2. [01121_8882 OUR 2019 FIT
Scale factor = 1.3]

F3/F=4ryr

Fa/T=4ry/r
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0 — —
F(p°n+a=)/r(2nt2n7) Fa/T3 NODE=MO008R6
VALUE DOCUMENT ID TECN COMMENT NODE=MO008R6
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1.0+0.4 GRASSLER 77 HBC 16 GeV Trip
0 0
F(0°0%) /Trotal s/l NODE=MO008R21
VALUE DOCUMENT ID COMMENT NODE=MO008R21
seen BARBERIS 00C 450 pp — pframpg
0
r(47°) /Teotal Te/T NODE=MO008RS8
VALUE (units 10~4) L% DOCUMENT ID TECN  COMMENT NODE=MO008R8
<7 90 ALDE 87 GAM4 100 7~ p — 479n
-0 -
M(ata=x%)/F(patn—) F13/l7 NODE=MO08R02
VALUE (%) EVTS DOCUMENT ID TECN  COMMENT NODE=MO008R02
0.86+0.161+0.20 2.3k 1DOROFEEV 11 VES 7 N — 7~ f1(1285) N
1:/alue obtained selecting the region corresponding to f(980) in the 7T 7~ mass spec- NODE=MO008R02;LINKAGE=DO
rum.
M (n7 ) /Teotal lg/T =(Tg+10)/T NODE=M008R22
VALUE DOCUMENT ID NODE=MO008R22
0.522+0.020 OUR FIT Error includes scale factor of 1.2. [0.5201—8'8%? OUR 2019 FIT NEW
Scale factor = 1.2]
[ (4) /T (nm) F1/Tg=T1/(Te+T10) NODE=M008R4
VALUE DOCUMENT ID TECN COMMENT NODE=MO008R4
0.63+0.06 OUR FIT Error includes scale factor of 1.3. [0641‘882 OUR 2019 FIT NEW
Scale factor = 1.2]
0.41+0.14 OUR AVERAGE
0.374+0.114+0.11 BOLTON 92 MRK3 J/¢ — ~f1(1285)
0.6440.40 GURTU 79 HBC 42K p
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.934+0.30 1 GRASSLER 77 HBC 16xTp
1Assuming pmm and 30(980)71' intermediate states. NODE=MO008R4:LINKAGE=M
+9, —
F(2r*2n=) /T (nmm) M3/lg NODE=MO008R04
VALUE DOCUMENT ID TECN COMMENT NODE=MO008R04
0.28£0.02+0.02 LLEES 12x BABR 7~ — m f1(1285)v,
1Assuming B(f1(1285) — 7T7T17) = 3/2 B(f1(1285) — 7T+7T_ 77). NODE:MOO8RO4;L|NKAGE:LE
I (ap(980) 7 [ignoring ag(980) = K K]) /T (nm) Fo/Fg=Tg/(Fo+10) NODE—MO00BR3
VALUE CL% DOCUMENT ID TECN COMMENT NODE=MO008R3
0.721+0.08 OUR FIT
0.724+0.07 OUR AVERAGE
0.74+0.02+0.09 DICKSON 16 CLAS ~p — f1(1285)p I
0.724+0.15 GURTU 79 HBC 42K p
0.6 t8;§ CORDEN 78 OMEG 12-15 7~ p
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
>0.69 95 ACHARD 02B L3 183-209 et e~ —
ete nm 7w
0.2840.07 ALDE 978 GAM4 100 7~ p — nn0x0n
1.0 +0.3 GRASSLER 77 HBC 16«Tp
r(KKn)/T(nm~) M11/Tg="T11/(F9+T10) NODE=MO08R2
VALUE DOCUMENT ID TECN COMMENT NODE=MO008R2
0.172+0.012 OUR FIT Error includes scale factor of 1.1. [0.176 £ 0.012 OUR 2019 FIT NEW
Scale factor = 1.1]
0.176+0.012 OUR AVERAGE
0.216+0.010+0.031 DICKSON 16 CLAS ~p — f1(1285)p I OCCUR=2
0.166+0.01 +0.008 BARBERIS 98C OMEG 450 pp — pyf1(1285) pg
0.42 +0.15 GURTU 79 HBC 42K p
0.5 +£0.2 1 CORDEN 78 OMEG 12-157" p
0.20 +0.08 2 DEFOIX 72 HBC 07pp— 7w
0.16 +0.08 CAMPBELL 69 DBC 27xtd
1 CORDEN 78 assumes low-mass n7m region is dominantly 1T+, See BARBERIS 98C NODE=MO008R2;LINKAGE=CD

and MANAK 00A for discussion.
2 K'K system characterized by the | = 1 threshold enhancement. (See under a(980)). NODE=MO008R2:LINKAGE=K



F(K K*(892))/rt°ta| r12/r

VALUE DOCUMENT ID TECN COMMENT

not seen NACASCH 78 HBC 0.7,076 pp —» KK3m

e o o We do not use the following data for averages, fits, limits, etc. @ o @

seen 1 ACHARD 07 L3 183209 et e™ — eTe™ KL KkE AT
1A clear signal of 19.8 + 4.4 events observed at high Q2.

(7t 7~ 7°) /T otal 3/l

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

0.30+0.055+0.074 23k  1DOROFEEV 11 VES « N — 7~ f(1285)N

1Value obtained selecting the region corresponding to f(980) in the 7T 7~ mass spec-
trum. The sytematic error includes the uncertainty on the partial width f{ — n7nw
obtained from PDG 10 data.

I (p%7F) /Tiotal M4/l
VALUE (%) CL% DOCUMENT ID TECN COMMENT

<0.31 95 DOROFEEV 11 VES «~ N — 7~ f(1285)N
I (76°) /Ttotal s/l
VALUE (units 1072) CL% DOCUMENT ID TECN COMMENT

6.1+1.0 OUR FIT Error includes scale factor of 1.7.  [(5.3 + 1.2) x 10~2 OUR 2019
FIT Scale factor = 2.9]

e o o We do not use the following data for averages, fits, limits, etc. ® o @

2.84+0.7+0.6 1 AMELIN 95 VES 377 N— 7 atza N
<5 95 BITYUKOV  91B SPEC 327 p— wnta vn
INot an independent measurement.
- 1
(yp°)/r(2n+2n7) Ms/M3=T1s5/3M
VALUE DOCUMENT ID TECN  COMMENT

0.55+0.10 OUR FIT Error includes scale factor of 1.5. [0.48 &+ 0.13 OUR 2019 FIT
Scale factor = 2.5]

0.4510.18 LCOFFMAN 90 MRK3 J/i) — yyrta™
Lusing B(J/ — ~£(1285) — ~4~p0)=0.25 x 10~% and B(J/s» — ~f(1285) —
y2rt 2r7)=0.55 x 10~# given by MIR 88.

[ (nmm)/T(ve°) g/ls=(Mo+M10)/T15

VALUE DOCUMENT ID TECN  COMMENT

8.6+1.6 OUR FIT Error includes scale factor of 1.9. [9.7 & 1.9 OUR 2019 FIT Scale
factor = 2.4]
8.51+2.0 OUR AVERAGE Error includes scale factor of 2.2. See the ideogram below.

21.3+4.4 DICKSON 16 CLAS ~p — f(1285)p
10.0£1.04+2.0 BARBERIS ~ 98C OMEG 450 pp — py f1(1285) pg
7.5+1.0 1 ARMSTRONG 92c OMEG 300 pp — pprt 7w~ v, ppprta—

1 Published value multiplied by 1.5.

WEIGHTED AVERAGE
8.5+2.0 (Error scaled by 2.2)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X

—+—= DICKSON 16 CLAS 85
~~~~~~~~~~~ BARBERIS 98C OMEG 0.5
~~~~~~~~~~~~~~ ARMSTRONG 92C OMEG__ 0.9
9.9

(Confidence Level = 0.0070)

J

0 5 10 15 20 25 30 35
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NODE=MO008R5
NODE=MO008R5

NODE=MO008R5;LINKAGE=CH

NODE=MO008R01
NODE=MO008R01

NODE=MO008R01;LINKAGE=DO

NODE=MO008R03
NODE=MO008R03

NODE=MO008R15
NODE=MO008R15

NEW

NODE=MO008R15;LINKAGE=A

NODE=MO008R13
NODE=MO008R13

NEW

NODE=MO008R13;LINKAGE=E

NODE=MO008R16
NODE=MO008R16

NEW

NODE=MO008R16;LINKAGE=B



3/29/2020 16:58 Page 106
0 —
M(vp )/r(KK”) M15/T11 NODE=MO008R12
VALUE CL% DOCUMENT ID TECN  COMMENT NODE=MO008R12

e o o \We do not use the following data for averages, fits, limits, etc. @ o @
>0.035 920 1 COFFMAN 90 MRK3 J/¢yp — 'y'y7r+7r_
Lusing B(J/ — ~f(1285) — ~4~p0)=0.25 x 10~% and B(J/s) — ~f(1285) —

g NODE=M008R12;LINKAGE=F
YKKm)=< 0.72 x 1073

M(¢7)/T(KKm) M6/M11 NODE=MO008R9
VALUE (units 10~2) CL% EVTS DOCUMENT ID TECN  COMMENT NODE=MO008R9
0.821+0.211+0.20 19 BITYUKOV 88 SPEC 3257 p—
. KtK—a0n

e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.50 95 BARBERIS 98C OMEG 450 pp —

pr f1(1285) pg
<0.93 95 AMELIN 95 VES 377 N —

ratn N

+ —

(et e™)/Tiotal F17/T NODE=MO08R00
VALUE CL% DOCUMENT ID TECN  COMMENT NODE=MO008R00
<9.4 x 1079 90 LACHASOV 20 SND ete™ — 00 | OCCUR=2

1 Two candidate events are found corresponding to a significance of 2.5¢ and the branching

NODE=MO008R00;LINKAGE=B
fraction of (511‘3;) x 1079,
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NODE=M037
77(1295) IG(JPC) — OJr(O*Jr)
See also the mini-review under 7(1405) NODE=M037
n(1295) MASS NODE=M037M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M037M
1294+4 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.
13024948 20k ADAMS 01B B852 18 GeV 7~ p —
KTK=0n
1282+5 9082 MANAK 00A MPS 187 p— nain n
120944 2100 ALDE 978 GAM4 100 7~ p — nn0x0n
1295+4 FUKUI 91c SPEC 8957 p —
777r+7r7 n
e o o We do not use the following data for averages, fits, limits, etc. ® o @
126448 LAUGUSTIN 90 DM2 J/ip - ~yprta—
~ 1275 STANTON 79 CNTR 847 p— nn2rw
WEIGHTED AVERAGE

1294+4 (Error scaled by 1.6)

2

X
----- ADAMS 01B B852 05
-------------- MANAK 00A MPS 55
= ALDE 97B GAM4 1.8
—+ -\ FUKUI 91C SPEC _ 0.1
7.8

(Confidence Level = 0.050)
| | | |

1260 1280 1300 1320 1340 1360

1(1295) mass (MeV)

1pwa analysis of AUGUSTIN 92 assigns o—+ quantum numbers to this state rather than NODE=MO037M;LINKAGE=AG
177 as before.

n(1295) WIDTH NODE=M037W
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO037W
55+ 5 OUR AVERAGE
57+23+21 20k ADAMS 01B B852 18 GeV 7~ p —
KtK=a0n
66413 9082 MANAK 00A MPS 187 p— natnw n
53+ 6 FUKUI 91c SPEC 8957 p —
7771'+ T n
e o o We do not use the following data for averages, fits, limits, etc. e o @
<40 2100 ALDE 978 GAM4 100 7~ p — na9a0n
44420 2AUGUSTIN 90 DM2 J/yp — ~ynprta—
~ 70 STANTON 79 CNTR 847 p— nn2rw
2pwa analysis of AUGUSTIN 92 assigns o—+ quantum numbers to this state rather than NODE=MO037W:LINKAGE=AG

1T+ as before.




n(1295) DECAY MODES

Mode Fraction (I';/T)
M 7)7T+ T seen
F2 30(980) m seen
s 77
r4 777TO 7TO seen
M5 7n(77)s-wave seen
fe on_
r, KKn

1(1295) (i) (v~)/I (total)

Fnata™) x F(v7)/Mtotal raF3/r
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
<0.066 95 ACCIARRI 016 L3 183-202 et e™ —
e nm ' w
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.6 920 AIHARA 88c TPC ete  —
e 777r+ s
<0.3 ANTREASYAN87 CBAL eTe™ — ete nnan
F(KKx) x T(v7)/Ttotal F73/T
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.014 90 34 AHOHE 05 CLE2 106ete™ —

et e~ K% KT

3 Using 1(1295) mass and width 1294 MeV and 55 MeV, respectively.
4Assuming three-body phase-space decay to K% KT F.

n(1295) BRANCHING RATIOS

I'(ao(980) 1r) /Ttotal )/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
not seen BERTIN 97 OBLX 0.0%p —

K* (KO)Tr:F7r+7r_
seen BIRMAN 88 MPS 87 p—

KTKOx—n
large ANDO 86 SPEC 871 p— nmin n
large STANTON 79 CNTR 847" p— nn2rw
I (ag(980)7) /T (nw°0) 2/Ts
VALUE DOCUMENT ID TECN COMMENT
0.65+0.10 5 ALDE 978 GAM4 100 7~ p — na0x0n

5Assuming that ap(980) decays only to .
0.0

I-(77('""’f)s-wave)/ r(’?"f m ) M's5/Ta
VALUE DOCUMENT ID TECN COMMENT
0.35+0.10 ALDE 978 GAM4 100 7~ p — na0x0n
I (ag(980) ) /T (o) r2/Te
VALUE EVTS DOCUMENT ID TECN COMMENT
0.48+0.22 9082 MANAK 00A MPS 187 p— nata—n

n(1295) REFERENCES

AHOHE 05 PR D71 072001 R. Ahohe et al. (CLEO Collab.
ACCIARRI 01G PL B501 1 M. Acciarri et al. (L3 Collab.
ADAMS 01B PL B516 264 G.S. Adams et al. BNL E852 Collab.
MANAK 00A PR D62 012003 J.J. Manak et al. BNL E852 Collab.
ALDE 97B _PAN 60 386 D. Alde et al. (GAMS Collab.
Translated from YAF 60 458.
BERTIN 97 PL B400 226 A. Bertin et al. (OBELIX Collab.
AUGUSTIN 92 PR D46 1951 J.E. Augustin, G. Cosme (DM2 Collab.
FUKUI 91C PL B267 293 S. Fukui et al. (SUGI, NAGO, KEK, KYOT+
AUGUSTIN 90 PR D42 10 J.E. Augustin et al. (DM2 Collab.
AIHARA 88C PR D38 1 H. Aihara et al. TPC-2v Collab.
BIRMAN 88 PRL 61 1557 A. Birman et al. (BNL, FSU, IND, MASD) JP
ANTREASYAN 87 PR D36 2633 D. Antreasyan et al. \SCrystaI Ball Collab.
ANDO 86 PRL 57 1296 A. Ando et al. (KEK, KYOT, NIRS, SAGA+) IJP

STANTON 79 PRL 42 346 N.R. Stanton et al. (OSU, CARL, MCGI+) JP
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NODE=M037215;NODE=MO037

DESIG=2;0UR EST;— UNCHECKED <«
DESIG=1;0UR EST;— UNCHECKED <«
DESIG=3
DESIG=4;0UR EST;— UNCHECKED <«
DESIG=5;0UR EST;— UNCHECKED <«
DESIG=6
DESIG=7

NODE=M037220

NODE=M037G2
NODE=MO037G2

NODE=M037G3
NODE=M037G3

NODE=MO037G3;LINKAGE=AH
NODE=M037G3;LINKAGE=B3

NODE=M037225

NODE=M037R1
NODE=MO037R1

NODE=MO037R2
NODE=MO037R2

NODE=M037R2;LINKAGE=A

NODE=MO037R4
NODE=M037R4

NODE=MO037R5
NODE=MO037R5

NODE=M037
D=50764
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7(1300) PG =170~

7(1300) MASS

VALUE (MeV) EVTS DOCUMENT ID

TECN

COMMENT

1300100 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. e o @

11284 26+70 DARGENT
1345+ 8410 18k 1 SCHEGELSKY
12004 40 90k SALVINI
1343+ 15424 CHUNG
1375+ 40 ABELE
1275+ 15 BERTIN

~ 1114 ABELE
1190+ 30 ZIELINSKI
12404 30 BELLINI
12734 50 2 AARON
1342+ 20 BONESINI

~ 1400 DAUM

1 From analysis of L3 data at 183-209 GeV.

2 Uses multichannel Aitchison-Bowler model (BOWLER 75). Uses data from DAUM 80

and DANKOWYCH 81.

17
06
04
02
01
97D
96
84
82
81
81
81B

RVUE
RVUE
OBLX
B852
CBAR
OBLX
CBAR
SPEC
SPEC
RVUE
OMEG
SPEC

DO & = gta—at

Yy — ata— 0

pPp — ortor—

1837 p — 7r+7r*7r*p
0.0 pd —» 7w 471'0p
0.05pp — 2nt 27~

0.0 pp — 570

200 7+ Z — Z3x
407~ A— A37m

1277 p— p3m
63,94 7 p

7(1300) WIDTH

VALUE (MeV) EVTS DOCUMENT ID

TECN

COMMENT

200 to 600 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

314+ 39166 DARGENT
260+ 20430 18k 3 SCHEGELSKY
4704120 90k SALVINI
449+ 39447 CHUNG
268+ 50 ABELE
2184100 BERTIN

~ 340 ABELE
440+ 80 ZIELINSKI
3604120 BELLINI
580--100 4 AARON
2204+ 70 BONESINI

~ 600 DAUM

3 From analysis of L3 data at 183-209 GeV.

4 Uses multichannel Aitchison-Bowler model (BOWLER 75). Uses data from DAUM 80

and DANKOWYCH 81.

17
06
04
02
01
97D
96
84
82
81
81
81B

RVUE
RVUE
OBLX
B852
CBAR
OBLX
CBAR
SPEC
SPEC
RVUE
OMEG
SPEC

DO & a—gta—at
vy — 7r+7r77r0

Pp — ortor—

18371 p— atn— T p
0.0 pd —» 7w~ 47r0p

0.05 pp — 2rtor—

0.0 pp — 570

200 7+tZ — Z3x

407~ A— A3x

127 p— p3m
6394 7 p

7(1300) DECAY MODES

Mode Fraction (I';/T)
M pr seen
M2 7m(77)s-wave seen
3 v

(1300) (i) (y7)/T(total)

M(pm) x F(v7)/Ttotal rirs/r
VALUE (keV CL% DOCUMENT ID TECN COMMENT
<0.085 90 ACCIARRI 97T L3 ete™ = eTeata— 0

e o o We do not use the following data for averages, fits, limits, etc. e o @

<0.8 95 5 SCHEGELSKY 06

<0.54 90 ALBRECHT
5From analysis of L3 data at 183-209 GeV.

978 ARG

RVUE ~vy — ata— a0
ete™ = ete rta— 0
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VALUE

m(1300) BRANCHING RATIOS

r ("" ('”"’)S—wave) /T (P 7")

CL% _EVTS

DOCUMENT ID

Ma/T1

TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

2.2 £0.4 90k SALVINI 04
seen CHUNG 02
<0.15 90 ABELE 01
2.12 6 AARON 81

6 Uses multichannel Aitchison-Bowler model (BOWLER 75). Uses data from DAUM 80

and DANKOWYCH 81.

OBLX pp — 2ntor—

B852 1837 p— mt2r p
CBAR 0.0 pd — n 4n9p
RVUE

DARGENT 17 JHEP 1705 143 P. dArgent et al.
SCHEGELSKY 06 EPJ A27 199 V.A. Schegelsky et al.
SALVINI 04 EPJ C35 21 P. Salvini et al.
CHUNG 02 PR D65 072001 S.U. Chung et al.
ABELE 01 EPJ C19 667 A. Abele et al.
ACCIARRI 97T PL B413 147 M. Acciarri et al.
ALBRECHT 97B  ZPHY C74 469 H. Albrecht et al.
BERTIN 97D PL B414 220 A. Bertin et al.
ABELE 96 PL B380 453 A. Abele et al.
ZIELINSKI 84 PR D30 1855 M. Zielinski et al.
BELLINI 82 PRL 48 1697 G. Bellini et al.
AARON 81 PR D24 1207 R.A. Aaron, R.S. Longacre
BONESINI 81 PL 103B 75 M. Bonesini et al.
DANKOWY... 81 PRL 46 580 J.A. Dankowych et al.
DAUM 81B NP B182 269 C. Daum et al.
DAUM 80 PL 89B 281 C. Daum et al.
BOWLER 75 NP B97 227 M.G. Bowler et al.

m(1300) REFERENCES

(HEID, BRIS)

(OBELIX Collab.)

(BNL E852 Collab.)

(Crystal Barrel Collab.)

(L3 Collab.)

(ARGUS Collab.)

(OBELIX Collab.)

(Crystal Barrel Collab.)

(ROCH, MINN, FNAL)

(MILA, BGNA, JINR)

(NEAS, BNL)

(MILA, LIVP, DARE+)

(TNTO, BNL, CARL+)

(AMST, CERN, CRAC, MPIM+)
(AMST, CERN, CRAC, MPIM+)
(OXFTP, DARE)

/G(JPC)

2,(1320)

=17(2T7T)

a(1320) MASS

VALUE (MeV) DOCUMENT ID

1316.940.9 OUR AVERAGE

Includes data from the 4 datablocks that follow this one.

Error includes scale factor of 1.9. See the ideogram below.
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VALUE (MeV)

1290

WEIGHTED AVERAGE

1316.9+0.9 (Error scaled by 1.9)

|

| |

AGHASYAN  18B
- CHUNG 02
BARBERIS 98B
- - ACCIARRI 97T
- ALBRECHT 97B
AMELIN 96

ARMSTRONG 90

- AUGUSTIN 89

AUGUSTIN 89
DAUM 80C
- BALTAY 78B
FERRERSORIA78
- EMMS 75
ANTIPOV 73C
CHALOUPKA 73
CLELAND 82B
- CLELAND 82B

CHABAUD 80
CHABAUD 78
CHABAUD 78

MARTIN 78D
MARGULIE 76
FOLEY 72
GRAYER 71
RODAS 19
BARBERIS 00H
- BARBERIS 00H

THOMPSON 97

AMSLER 94D
- AOYAGI 93
BELADIDZE 93
- KEY 73
- IVANOV 01

BELADIDZE 93

1300 1310

1320 1330

a,(1320) MASS (MeV)
3= MODE

EVTS

DOCUMENT ID

1340 1350

TECN  CHG

2
X
COMP 04
B852 10.3
0.0
L3 1.5
ARG 0.2
VES 2.7
OMEG 1.9
DM2 8.9
DM2 1.4
SPEC 0.0
HBC
OMEG 1.9
DBC 0.0
CNTR 0.2
HBC
SPEC 0.2
SPEC 1.4
SPEC 24
SPEC 15
SPEC 0.2
SPEC 11
SPEC 24
CNTR 1.0
ASPK 0.5
JPAC 51.2
MPS 0.0
CBAR 0.1
BKEI 2.6
VES 0.1
OSPK 0.6
B852
VES
94.6

(Confidence Level < 0.0001)

COMMENT

The data in this block is included in the average printed for a previous datablock.

1318.6+ 1.3 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

+ 4.0 1
13145° 59 46M
1326 + 2 +2
1317 + 3
1323 + 4 +3
1320 + 7
1311.3+ 1.6+3.0 72.4k
1310 + 5
1323.8+ 2.3 4022
1320.6+ 3.1 3562
1317 + 2 25k 2
1320 410 1097 2
1306 =+ 8
1318 + 7 1.6k 2
1315 + 5 2
1306 + 9 1580

AGHASYAN 188 COMP
CHUNG 02 B852
BARBERIS 98B
ACCIARRI 97T L3
ALBRECHT  97B ARG
AMELIN 96 VES
ARMSTRONG 90 OMEG 0
AUGUSTIN 89 DM2
AUGUSTIN 89 DM2 0
DAUM 80Cc SPEC —
BALTAY 788 HBC 40
FERRERSORIA78 OMEG —
EMMS 75 DBC 0
ANTIPOV 73¢ CNTR —
CHALOUPKA 73 HBC —

190 7~ p —
a~at T p
18371 p —
7r+7r_7r_p
450 pp —
pf7r+7r_ 7r0pS
ete o
e ntr
ee —
e ata
367 p—
7r+7r_7r0n
300.0pp —
pp7r+7r_ 7r0
J/b — piasz
0.0
J/p = p a5
63,94 7 p — 37mp
15 7r+p — péar
97~ p— p3m
47tn— p(37r)0
2540w p —
pnm
397 p

0

0
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

1321 + 1 i'g 420k 3 ALEKSEEV 10 COMP 190 7~ Pb — ,
T " Ph
1300 + 2 +4 18k 4SCHEGELSKY 06 RVUE 0 vy — nta— a0
1305 +14 CONDO 93 SHF vp— nntxatr
1310 + 2 2 EVANGELIS... 81 OMEG — 1277 p— 3mp
1343 +11 490 BALTAY 788 HBC 0 157t p— A3m OCCUR=2
1309 £ 5 5k BINNIE 71 MMS — T p near ap thresh- OCCUR=2
old
1299 + 6 28k BOWEN 71 MMS - 577 p
1300 + 6 24k BOWEN 71 MMS + 5ntp OCCUR=2
1309 + 4 17k BOWEN 71 MMS - T p OCCUR=3
1306 + 4 941 ALSTON-.. 70 HBC + 70xtp— 3mp
1 statistical error negligible. I NODE=MO012M1;LINKAGE=D
2From a fit to JP = 27t pm partial wave. NODE=MO012M1;LINKAGE=P
3Superseded by AGHASYAN 2018B. | NODE=MO012M1;LINKAGE=C
4From analysis of L3 data at 183-209 GeV. NODE=MO012M1;LINKAGE=SC
WEIGHTED AVERAGE

1290

K'K MODE

VALUE (MeV)

1318.6+1.3 (Error scaled by 1.4)

|

2

X
~~~~~~~ AGHASYAN 18B COMP 1.1
—t+— - - CHUNG 02  B852 6.8
------- BARBERIS 98B 0.3
- - - ACCIARRI 97T L3 0.8
- - - ALBRECHT 97B ARG 0.0

~~~~~~~~ AMELIN 96 VES 4.6
-+ -\ - ARMSTRONG 90 OMEG 3.0
- - - - AUGUSTIN 89 DM2 5.1

— AUGUSTIN 89 DM2 0.4

—+= DAUM 80C SPEC 0.6

- - BALTAY 788 HBC 0.0

------ - - - FERRERSORIA78 OMEG 25
—+—— |- - - EMMS 75 DBC 0.0
—t ANTIPOV 73C CNTR 0.5

~~~~~~~~~ CHALOUPKA 73 HBC 2.0
27.7
(Confidence Level = 0.016)
| | J

1300 1310 1320 1330 1340 1350

a5(1320) mass, 37 mode (MeV)

EVTS

NODE=M012M2
DOCUMENT ID TECN CHG COMMENT NODE=M012M2

The data in this block is included in the average printed for a previous datablock.

1318.1+ 0.7 OUR AVERAGE

1319 + 5 4700 L2CLELAND 828 SPEC + 50xtp— KLktp OCCUR=2

1324 + 6 5200 L2 CLELAND 828 SPEC — 507 p— Kg K= p OCCUR=3

1320 + 2 4000 CHABAUD 80 SPEC - 177~ A — Ké K™ A

1312 + 4 11000 CHABAUD 78 SPEC — 987 p— K~ K%p

1316 + 2 4730 CHABAUD 78 SPEC — 1887 p— K™ K%p OCCUR=2

1318 =+ 1 1,3 MARTIN 78D SPEC — 107 p— Kg K= p

1320 + 2 2724 MARGULIE 76 SPEC — 2377 p—> K™ K%p

1313 + 4 730 FOLEY 72 CNTR - 2037 p— K™ KQ P

1319 + 3 1500 3 GRAYER 71 ASPK — 1727 p— K™ K§p

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1304 +10 870 4 SCHEGELSKY 06A RVUE 0 vy — KZkQ

1330 +11 1000 12 CLELAND 828 SPEC + 307Tp— Kg Ktp

1324 + 5 350 HYAMS 78 ASPK + 1277xtp— KT Kgp
LFrom a fit to JP = 27+ partial wave. NODE=MO012M2;LINKAGE=P
2 Number of events evaluated by us. NODE=MO012M2;LINKAGE=W
3Systematic error in mass scale subtracted. NODE=MO012M2:LINKAGE=S

4 From analysis of L3 data at 91 and 183-209 GeV. NODE=MO012M2;LINKAGE=SC



nw MODE
VALUE (MeV) EVTS DOCUMENT ID TECN CHG  COMMENT
The data in this block is included in the average printed for a previous datablock.

1312.2+ 2.8 OUR AVERAGE Error includes scale factor of 2.6. See the ideogram below.
1306.0+ 0.8+1.3 1 RODAS 19 JPAC 17 p— Nap |

1308 + 9 BARBERIS  OOH 450 pp — prn70pg
1316 + 9 BARBERIS  0OH 450 pp —
aftgrpg

1317 £ 1 =£2 THOMPSON 97 MPS 187  p— nm p

1315 + 5 +£2 2 AMSLER 94D CBAR 0.0pp — 7070y
1325.1+ 5.1 AOYAGI 93  BKEI T p— nrTp

1317.74+ 1.4420 BELADIDZE 93 VES 377N — na— N
1323 + 8 1000 3KEY 73 OSPK — 67 p— pr 7

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

1307 + 1 +6 4 JACKURA 18 JPAC T—p— nrp |
1315 +12 5 ADOLPH 15 COMP 0 p—o N p |
1300 + 4 ANISOVICH 09 RVUE Bp, 7N

1324 £ 5 ARMSTRONG 93¢ E760 0  pp — 79nn — 67

wip—> p7ri77
ﬂ‘:tpH pﬂin
67 p— pMM™

1336.2+ 1.7 2561 DELFOSSE 81 SPEC +
1330.7+ 2.4 1653 DELFOSSE 81 SPEC -

1324 + 8 6200 3.5 CONFORTO 73 OSPK —

IThe coupled-channel analysis of both the nm and i/ 7 systems using ADOLPH 15data. |
The mass is extracted from the T-matrix pole.

2The systematic error of 2 MeV corresponds to the spread of solutions.

3 Error includes 5 MeV systematic mass-scale error.

4Superseded by RODAS 19. I

5 ADOLPH 15 value is derived from a Breit-Wigner fit with mass-dependent width taking I
the nm and pm channels into account.

6 Missing mass with enriched MMS = nn™, n = 2.

WEIGHTED AVERAGE
1312.2+2.8 (Error scaled by 2.6)

}

2
X
o RODAS 19 JPAC 16.4
-------- BARBERIS  00H
.- - BARBERIS  00H
—+ THOMPSON 97 MPS 4.7
------ AMSLER 94D CBAR 0.3
- - AOYAGI 93 BKEl 6.4
-\ BELADIDZE 93 VES 5.
- KEY 73 OSPK_ 1.8
34.7

(Confidence Level < 0.0001)
| | | J

1290 1300 1310 1320 1330 1340 1350

a5(1320) mass, nm mode (MeV)
n' = MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT
The data in this block is included in the average printed for a previous datablock.

1322 + 7 OUR AVERAGE
1318 + 8 *3
1327.0+£10.7

IVANOV 01 B852 187 p— n/n p

BELADIDZE 93 VES 377~ N — 7/z—N
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a(1320) WIDTH
37 MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

105.0% 17 OUR AVERAGE

10667 33 46M L AGHASYAN 188 COMP 190 7~ p —
. 7r_7r+7r_p
108 &+ 3 +15 CHUNG 02 B852 18377 p —
7r+7r77r7p
120 +£10 BARBERIS 98B 450 pp —
pf71'+7'l'_71'0ps
105 +10 +11 ACCIARRI 97T L3 ete =
e e*ﬂ'+7r*7r0
120 +10 ALBRECHT 978 ARG ete” —
e e_7r+7r_7r0
103.0+ 6.0+ 3.3 72.4k AMELIN 96 VES 367 p—
7r+7r_7r0n
120 +£10 ARMSTRONG 90 OMEG 0  300.0pp —
pp7r+7r_7r0
107.0+ 9.7 4022 AUGUSTIN 89 DM2 £ J/y - pFaf
11854125 3562 AUGUSTIN 89 DM2 0  J/g — pPad
97 + 5 2 EVANGELIS... 81 OMEG — 127 p— 3mp
% + 9 25k 2 paum 80C SPEC — 63947 p— 3mp
110 +15 1097 2 BALTAY 788 HBC +0 157Tp— par
112 +18 1.6k  2EMMS 75 DBC 0 4xtn— p3n)°
122 +14 1.2k 23 WAGNER 75 HBC 0 77xtp—
A+ (3m)0
115 +15 2 ANTIPOV 73c CNTR — 25407~ p —
pnm
99 +15 1580 CHALOUPKA 73 HBC — 397 p
105 + 5 28k BOWEN 71 MMS — 577 p
99 + 5 24k BOWEN 71 MMS + 5xtp
103 £ 5 17k BOWEN 71 MMS — 771 p

e o o We do not use the following data for averages, fits, limits, etc. @ o @

110 + 2 T.2 420k 4 ALEKSEEV 10 COMP

—15
117 £ 6 +20 18k

190 7~ Pb —
a~r n T Py

5SCHEGELSKY 06 RVUE 0 4y — wT 70

120 +40 CONDO 93 SHF vp— nntratr

115 +14 490 BALTAY 788 HBC 0 157t p = A3r

72 +16 5k BINNIE 71 MMS - T p near ap thresh-
old

79 +12 941 ALSTON-... 70 HBC 4+ 7.0xntp— 3mp

L Statistical error negligible.

2From a fit to JP = 2 pm partial wave.

3 Width errors enlarged by us to 4T /+/N; see the note with the K*(892) mass.
4 Superseded by AGHASYAN 2018B.

5From analysis of L3 data at 183-209 GeV.

K K AND nt MODES
VALUE (MeV)

107 +5 OUR ESTIMATE
112.54+1.2 OUR AVERAGE Includes data from the 2 datablocks that follow this one.

KK MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

DOCUMENT ID

The data in this block is included in the average printed for a previous datablock.

109.8+ 2.4 OUR AVERAGE

112 420 4700 L2 CLELAND 828 SPEC + 507Tp— KLKTp
120 £25 5200 1,2 CLELAND 828 SPEC — 507 p— KoK p
106 + 4 4000 CHABAUD 80 SPEC — 177 A — Ké KA
126 +11 11000 CHABAUD 78 SPEC - 987 p— K K%p
101 + 8 4730 CHABAUD 78 SPEC — 1887 p— K~ K%p
113 + 4 1,3 MARTIN 78D SPEC — 107 p — K%K*p
105 + 8 2724 3MARGULIE 76 SPEC — 237 p— K~ K%p
113 +£19 730 FOLEY 72 CNTR — 2037 p— K K2p
123 +13 1500 3 GRAYER 71 ASPK — 1727 p— K~ K§p
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

120 +15 870 4 SCHEGELSKY 06A RVUE 0 vy — K%Kg
121 +51 1000 12 CLELAND 828 SPEC + 307Tp— K%K+p
110 +18 350 HYAMS 78 ASPK + 1277t p— K+K%p

IFrom a fit to JP = 2 partial wave.

2 Number of events evaluated by us.

3 Width errors enlarged by us to 4T /v/N; see the note with the K*(892) mass.
4 From analysis of L3 data at 91 and 183-209 GeV.

nw MODE
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
The data in this block is included in the average printed for a previous datablock.

113.4+ 1.3 OUR AVERAGE

114.4+ 1.640.0 1 RODAS 19 JPAC 19177 p— |
nx=p
115 +20 BARBERIS  OOH 450 pp — prn70pg
112 +14 BARBERIS  OOH 450 pp —
A}LJWNT_PS
112 £+ 3 42 2 AMSLER 94D CBAR 0.0pp — 7070y
103 £+ 6 +3 BELADIDZE 93 VES 377~ N — na— N
11224+ 57 2561 DELFOSSE 81 SPEC + aTp— prnty
116.6+ 7.7 1653 DELFOSSE 81 SPEC — ntp— prty

108 + 9 1000 KEY 73 OSPK — 67 p— pm 7
e o o We do not use the following data for averages, fits, limits, etc. ® o @

112 + 1 +8 3JACKURA 18 JPAC T"p— naTp |

119 +14 4 ADOLPH 15 COMP 1917 p — |
n)x=p

110 + 4 ANISOVICH 09 RVUE p. TN

127 4+ 2 42 5 THOMPSON 97 MPS 187 p— nrp

118 +10 ARMSTRONG 93¢ E760 0  pp — «9nn — 67

104 + 9 6200 6 CONFORTO 73 OSPK — 67 p— pMM—™

1 The coupled-channel analysis of both the n7 and 77/7r systems using ADOLPH 15data. |
The width is extracted from the T-matrix pole.

2The systematic error of 2 MeV corresponds to the spread of solutions.

3Superseded by RODAS 19. I

4 ADOLPH 15 value is derived from a Breit-Wigner fit with mass-dependent width taking |
the nm and pm channels into account.

5 Resolution is not unfolded.
Missing mass with enriched MMS = n7™, n = 2~.

n’® MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT
11925 OUR AVERAGE
14043520 IVANOV 01 B852 187 p— n/n p
106+32 BELADIDZE 93 VES 377~ N — 7'z~ N
a5(1320) DECAY MODES
Scale factor/
Mode Fraction (I';/T) Confidence level
M 3 (70.1 +£2.7 )% S=1.2
I'2 p(770)7T
I'3 f2(1270)7r
M4 p(1450)
s nm (145 +£12 )%
e wmm (10.6 +£3.2 )% S=1.3
r, KK (49 +£08 )%
rg  7/(958)7 (55 +09 )x1073
g @ty ( 2.9140.27) x 10~3
Fo v (9.4 £0.7 )x 1070

My ete” < 5 x 1079 CL=90%
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CONSTRAINED FIT INFORMATION

An overall fit to 5 branching ratios uses 18 measurements and one
constraint to determine 4 parameters. The overall fit has a X2 =
9.3 for 15 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5Xi5xj>/(5xi-6xj), in percent, from the fit to the branching fractions, x; =
;/Ttotal- The fit constrains the x; whose labels appear in this array to sum to
one.

X5 | 10
x5 | —89 —46
xp | -1 2 24
X1 X5  Xg
2,(1320) PARTIAL WIDTHS
F(mr) Mg
VALUE (MeV) EVTS DOCUMENT ID TECN % COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @
18.54+3.0 870 1 SCHEGELSKY 06a RVUE 0 vy — K2kQ

L From analysis of L3 data at 91 and 183-209 GeV, using M(ap(1320) — ) = 0.91 keV
and SU(3) relations.

r(KK) Iy

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

+2.0
70157 870

L From analysis of L3 data at 91 and 183-209 GeV, using M(ay(1320) — ~~) = 0.91 keV
and SU(3) relations.

1 SCHEGELSKY 06A RVUE 0  ~v — K%K%

r(n%7) o
VALUE (keV) EVTS DOCUMENT ID TECN @; COMMENT

311+ 25 OUR AVERAGE

358+ 6+42 1 ADOLPH 14 COMP — 190 #— Pb —

ata n Pb’

284+ 25425 7.1k MOLCHANOV 01  SELX 600 T~ A— nTr 7 A

295+ 60 CIHANGIR 82 SPEC + 200xtA
e o o We do not use the following data for averages, fits, limits, etc. @ o @
4614110 2 MAY 77 SPEC £ 9.7+A

L Primakoff reaction using a(1320) — 37 branching ratio of 70.1%.
2Assuming one-pion exchange.

r(vv) Mo
VALUE (keV) EVTS DOCUMENT ID TECN CHG COMMENT
1.00+0.06 OUR AVERAGE
0.9840.05+0.09 ACCIARRI 97T L3 ete =
e e_7r+7r_7r0
0.96+0.03+0.13 ALBRECHT 978 ARG ete =
e+e_7r+7r_7r0
1.26+0.26+0.18 36 BARU 90 MD1 ete =
e e_7r+7r_7r0
1.00£0.07+£0.15 415 BEHREND 90c CELL 0 ete =
e+e_7r+7r_7r0
1.03£0.13+£0.21 BUTLER 90 MRK2 ete =
e+e_7r+7r 7r0
1.014+0.14+£0.22 85 OEST 90 JADE ete™ = ete 70y

0.9040.27+0.15 56 1 ALTHOFF 86 TASS 0 ete™ = ete 3n
1.14+0.20+0.26 2 ANTREASYANS86 CBAL 0 ete™ — eTe x0p
1.06+0.18+0.19 BERGER 84c PLUT 0 ete” = ete 3n
e o o We do not use the following data for averages, fits, limits, etc. ® o @

1 BEHREND 82c CELL 0 ete” = ete 3n
2EDWARDS 82F CBAL 0 eTe™ — ete a0y

+0.42
0.81+£0.197 547 35

0.77£0.18+£0.27 22

1 From pm decay mode.
2 From r]7r0 decay mode.
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F(e"‘ e‘) M1
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
< 0.56 90 ACHASOV ~ 00Kk SND ete™ — 7070

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<25 90 VOROBYEV 88 ND ete™ — 0y

a5(1320) F(i)F(~+)/r (total)
F(3) x (v7)/Total M0/

VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.65+0.0240.02 18k 1 SCHEGELSKY 06 RVUE ~v — nt7x—#0
IFrom analysis of L3 data at 183-209 GeV.

F(nm) x F(v7)/Ttotal MsMo/T

VALUE (keV) DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. ® o @

0.145 19097 L UEHARA 09A BELL ete™ — ete na0
1 From the Dy-wave. The fraction of the Dy-wave is 3.41_%:1)’%.

F(KK) x T(7v7)/Ttotal M7l 10/T

VALUE (keV) DOCUMENT ID TECN COMMENT

0.126+0.0070.028 LALBRECHT 906 ARG ete™ — ete KTK™

e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.08140.00640.027 2 ALBRECHT 906 ARG ete™ — ete Kt K™

1 Using an incoherent background.
Using a coherent background.

a7(1320) BRANCHING RATIOS

[ (2(1270) 7) + I (p(1450)7)] /T (p(770) ) (F3+T4)/T2

VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.12 90 ABRAMOVI... 708 HBC — 3937 p

[ (o(770)) /T (f2(1270) ) PYLE

VALUE EVTS DOCUMENT ID TECN COMMENT

16.51’%:3_ 46M 1 AGHASYAN 188 COMP 190 7~ p— T ata— P
1 Statistical error negligible.

I(nm)/r(3n) Ms/T1

VALUE EVTS DOCUMENT ID TECN CHG  COMMENT

0.207+0.018 OUR FIT

0.213+0.020 OUR AVERAGE

0.18 +0.05 FORINO 76 HBC 117 p

0.22 +0.05 52 ANTIPOV 73 CNTR — 407 p

0.21140.044 149 CHALOUPKA 73 HBC — 307 p

0.246+0.042 167 ALSTON-... 71 HBC + 7.0xtp

0.25 +0.09 15 BOECKMANN 70 HBC + 50xtp

0.23 +0.08 22 ASCOLI 68 HBC — 57 p

0.12 +0.08 CHUNG 68 HBC — 327 p

0.22 +0.09 CONTE 67 HBC — 1107 p

IM(wnrm)/(37) le/T1

VALUE EVTS DOCUMENT ID TECN CHG COMMENT

0.15+0.05 OUR FIT Error includes scale factor of 1.3.

0.15+0.05 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
0.284+0.09 60 DIAZ 74 DBC 0 67T n

0.18+0.08 1 KARSHON 74 HBC Avg. of above two
0.10+0.05 279 2 CHALOUPKA 73 HBC — 397 p

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.29-+0.08 140 1 KARSHON 74 HBC 0 49xTp
0.10-0.04 60 1KARSHON 74 HBC + 49xTp
0.19+0.08 DEFOIX 73 HBC 0  07pp
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1KARSHON 74 suggest an additional /| = 0 state strongly coupled to w7 which could NODE=MO012R12:LINKAGE=K
explain discrepancies in branching ratios and masses. We use a central value and a
systematic spread.

2Decays to b1(1.040)7r, by - wm Error increased to account for possible systematic NODE=MO012R12:LINKAGE=01
errors of complicated analysis.

WEIGHTED AVERAGE
0.15+0.05 (Error scaled by 1.3)

}

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X
----- DIAZ 74 DBC 2.0
~~~~~~~~ KARSHON 74  HBC 0.1
~~~~~~~~~~ CHALOUPKA 73 HBC _ 1.0
3.2
(Confidence Level = 0.199)
| J

-0.2 0 0.2 0.4 0.6 0.8
r(wﬂw)/r(?ﬂr)

F(KK)/r(3r) M7/M NODE=MO012R1
VALUE EVTS DOCUMENT ID TECN  CHG COMMENT NODE=MO012R1
0.070+0.012 OUR FIT
0.078+0.017 CHABAUD 78 RVUE
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.011+0.003 1 BERTIN 988 OBLX 0.0 pp - KEK T
0.056+0.014 50  2CHALOUPKA 73 HBC — 397 p
0.09740.018 113 2ALSTON-... 71 HBC + 7.0xtp
0.06 £0.03 2 ABRAMOVI... 708 HBC — 3937 p
0.054+0.022 2 CHUNG 68 HBC — 327 p

L Using 4 data from BERTIN 97D. NODE=MO012R1;LINKAGE=BE

2Included in CHABAUD 78 review. NODE=MO012R1;LINKAGE=C
F(Km/r(mr) F7/Ts NODE=MO012R14
VALUE DOCUMENT ID TECN  COMMENT NODE=MO012R14
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.084:0.02 1 BERTIN 988 OBLX 0.0pp » KEK T

1 Using 7w data from AMSLER 94D. NODE=MO012R14:LINKAGE=BE
F(nw)/[F(37) + T (n7) + T (KK)] Is/(F1+T5+7) NODE=MO012R2
VALUE EVTS DOCUMENT ID TECN  CHG COMMENT NODE=M012R2

0.16210.012 OUR FIT
0.140+0.028 OUR AVERAGE

0.13 +0.04 ESPIGAT 72 HBC £ 00pp

0.15 +0.04 34 BARNHAM 71 HBC + 37xtp

r(KK)/[F(37) + T (n7) +T(KK)] r7/(F1+T5+07) NODE=MO12R8
VALUE EVTS DOCUMENT ID TECN CHG COMMENT NODE=MO012R8

0.0541+0.009 OUR FIT
0.048+0.012 OUR AVERAGE

0.05 +0.02 TOET 73 HBC + 5xtp
0.09 +0.04 TOET 73 HBC 0 57T p OCCUR=2
0.03 +0.02 8 1 DAMERI 72 HBC — 117 p
0.06 +0.03 17 BARNHAM 71 HBC + 377t p
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.020+0.004 2 ESPIGAT 72 HBC + 0.0 pp
I Montanet agrees. Viada. NODE=M012R8;LINKAGE=01

2 Not averaged because of discrepancy between masses from KK and pm modes. NODE=MO012R8;LINKAGE=A



r (7/(958) ) /Trotal e/
VALUE L% DOCUMENT ID TECN  CHG COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. e o @
<0.006 95 ALDE 92B GAM2 38,100 7~ p —
77/ 70n
<0.02 97 BARNHAM 71 HBC + 37xtp
0.004+0.004 1 BOESEBECK 68 HBC -+ 8xtp

I No longer valid since I'(KK)/r(3m) value has changed (MORRISON 71).

I (n'(958)) /T (37) lg/T1
VALUE ClL% DOCUMENT ID TECN CHG COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. ® o o
<0.011 90 EISENSTEIN 73 HBC — 57 p
<0.04 ALSTON-... 71 HBC + 7.0xtp

0.04 7903 BOECKMANN 70 HBC 0 50xTp

/

I'(n (958) 1r) /I'(mr) rg/ls
VALUE DOCUMENT ID TECN COMMENT
0.038+0.005 OUR AVERAGE
0.05 £0.02 ADOLPH 15 COMP 1917 p — (N x=p
0.03240.009 ABELE 97Cc CBAR 0.0 pp — n0x04/
0.047-:0.010-0.004 1 BELADIDZE 93 VES 377 N — a; N
0.034-0.008 40.005 BELADIDZE 92 VES 36n C— a, C

lUsing B(nf = wt=x—n)=0441, B(n > ~7) = 0389 and B(n » =7~ 770) =
0.236.

+

[(7=7) /Teotal o/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.005 709 LEISENBERG 72 HBC 4.3,5.257.5 yp

1 Pion-exchange model used in this estimation.
(et e™)/Miotal M1/T
VALUE (units 10_9) CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<6 90 ACHASOV 00k SND ete™ — 7070
2,(1320) REFERENCES
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ALEKSEEV 10 PRL 104 241803 M.G. Alekseev et al. (COMPASS Collab.)

ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev
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6(1370) IG(JPC) — 0+(0++)

See also the mini-reviews on scalar mesons under f3(500) (see the
index for the page number) and on non-qq candidates in PDG 06,
Journal of Physics G33 1 (2006).

fo(1370) T-MATRIX POLE POSITION
Note that ' ~ 2 Im(\/spﬁ).

VALUE (MeV) DOCUMENT ID TECN  COMMENT

(1200-1500)—i(150-250) OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. e o @

(1290 + 50)—i(170 7 20) LANISOVICH 09 RVUE 0.0 pp, 7N
(1373 + 15)—i(137 + 10) 2BARGIOTTI 03 OBLX pp
(1302 + 17)—i(166 + 18) 3 BARBERIS  00C 450 pp — pgampg
(1312 + 25 + 10)—i(109 + BARBERIS 990 OMEG 450 pp — Kt K—,
22 + 15) ata—
(1406 + 19)—i(80 + 6) 4KAMINSKI 99 RVUE nr — nm KK, oo
(1300 =+ 20)—i(120 + 20) ANISOVICH 988 RVUE Compilation
(1290 + 15)—i(145 + 15) BARBERIS 978 OMEG 450 pp —
pp2(rt )
(1548 + 40)—i(560 + 40) BERTIN 97¢ OBLX 0.0pp — nTa— x0
(1380 + 40)—i(180 + 25) ABELE 968 CBAR 0.0pp — 7OK9 KO
(1300 =+ 15)—i(115 + 8) BUGG 96 RVUE
(1330 + 50)—i(150 + 40) 5 AMSLER 958 CBAR pp — 30
(1360 =+ 35)—i(150-300) 5 AMSLER 95¢ CBAR pp — n0nn
(1390 =+ 30)—i(190 + 40) 6 AMSLER 950 CBAR pp — 310, x0nn,
7T07T
nooo_
1346 — i249 7,8 JANSSEN 95 RVUE nm — 7w KK
1214 — i168 89 TORNQVIST 95 RVUE nm — nm KK, K,
nm
1364 — 139 AMSLER 94D CBAR pp — 7070y
(1365 22)—i(134 + 35) ANISOVICH 94 CBAR Bp — 370,707
(1340 + 40)—i(127 7 3J) 10 BUGG 94 RVUE pp — 379, nyr0,
nmwem -
(1430 =+ 5)—i(73 + 13) 11 KAMINSKI 94 RVUE nr — nm KK
1420 — i220 12 au 87 RVUE nm — wm KK
1 Another pole is found at (1510 4 130) — i(SOOf%gg) MeV.

2Coupled channel analysis of rta— 7r0, KTt K— 7r0, and KT K%w$.

3 Average between 7 7~ 270 and 2(xt 7).

4T matrix pole on sheet — — —.

5Supersedes ANISOVICH 94.

6Coupled—channel analysis of pp — 37r0, 7r077n, and 70 7r0n on sheet IV. Demonstrates
explicitly that f(500) and f(1370) are two different poles.

7 Analysis of data from FALVARD 88.

8The pole is on Sheet Ill. Demonstrates explicitly that fo(500) and f;(1370) are two
different poles.

9 Uses data from BEIER 72B, OCHS 73, HYAMS 73, GRAYER 74, ROSSELET 77, CA-
SON 83, ASTON 88, and ARMSTRONG 91B. Coupled channel analysis with flavor
symmetry and all light two-pseudoscalars systems.

10 Reanalysis of ANISOVICH 94 data.

1 T matrix pole on sheet IlI.

12 Analysis of data from OCHS 73,GRAYER 74, BECKER 79, and CASON 83.

fo(1370) BREIT-WIGNER MASS OR K-MATRIX POLE PARAMETER

VALUE (MeV) DOCUMENT ID

1200 to 1500 OUR ESTIMATE
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«n MODE

VALUE (MeV)

EVTS DOCUMENT ID

TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1400440 1 AUBERT 09L BABR BT - xtat,¥
1470t S+ 12 2 UEHARA 08A BELL 106 e:_e; %
1259+55 2.6k BONVICINI 07 CLEO Dt — a—atgot
1309+ 1+ 15 3BUGG 07A RVUE 0.0 pp — 370
1449413 4.3k 4GARMASH 06 BELL Bt — Ktgta—
1350+ 50 ABLIKIM 05 BES2 J/ip — ¢rtm
1265+30 " 32 ABLIKIM 05Q BES2 (2S) — yntr~ KT K~
1434418+ 9 848 AITALA 01A E791 Dj - o oatat
1308+10 BARBERIS 998 OMEG 450 pp — pgprntm™
1315450 BELLAZZINI 99 GAM4 450 pp — pprlr
1315430 ALDE 98 GAM4 100 7~ p — n070n
1280+55 BERTIN 98 OBLX 0.05-0.405 Ap —
atata— o
1186 56 TORNQVIST 95 RVUE nm — nm KK, K, nm
1472412 ARMSTRONG 91 OMEG 300 pp — pprm, ppKK
1275420 BREAKSTONE90 SFM 62 pp — pprt o™
1420+20 AKESSON 86 SPEC 63 pp— pprntn—
1256 FROGGATT 77 RVUE =t a~ channel

1 Breit-Wigner

mass.

2 Breit-Wigner mass. May also be the f5(1500).
3 Reanalysis of ABELE 96C data.

4 Also observed by GARMASH 07 in B0 — Kg 7T 7~ decays. Supersedes GARMASH 05.

5Uses data from BEIER 72B, OCHS 73, HYAMS 73, GRAYER 74, ROSSELET 77, CA-
SON 83, ASTON 88, and ARMSTRONG 91B. Coupled channel analysis with flavor

symmetry and all light two-pseudoscalars systems.

6 Also observed by ASNER 00 in 7=~ — @ 7070 v, decays

KK MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @
1422415428 L AAL 19H LHCB pp — DT X
1360+31+£28 430 23 DOBBS 15 Iy — yKT K™
1350+48+15 168 23 DOBBS 15 Y(2S) —» yKT K™
1440+ 6 VLADIMIRSK..06 SPEC 40 7~ p — Kg K(S) n
1391+10 TIKHOMIROV 03 SPEC 40.0 7~ C — K% K% K(ZX
1440450 BOLONKIN 88 SPEC 407 p — Kg Kgn
1463+ 9 ETKIN 828 MPS 237~ p — n2KQ
1425+ 15 WICKLUND 80 SPEC 67N — KTK™N

~ 1300 POLYCHRO... 79 STRC Q

T p— n2KS

LFrom the DY — KT KT K~ Dalitz plot fit with the isobar model A.
2 Using CLEO-c data but not authored by the CLEO Collaboration.
3From a fit to a Breit-Wigner line shape with fixed ' = 346 MeV.

4w MODE 2(7m)s+pp

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @
1395440 ABELE 01 CBAR 0.0pd — 7 4r9p
1374+38 AMSLER 94 CBAR 0.0pp —» nt 7 3r9
1345412 ADAMO 93 OBLX 7p — 3nt2rx~
1386430 GASPERO 93 DBC 00pn— 2rt3nx—

~ 1410 5751 1BETTINI 66 DBC 0.0pn— 2rt3nr—
1pp dominant.

nm MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1262751 T 82 1 UEHARA 10A BELL 106 eTe™ — ete ny

1430 AMSLER 92 CBAR 0.0pp — nOnn

1220+40 ALDE 86D GAM4 100 7~ p — n2p

1 Breit-Wigner

mass. May also be the f;(1500).
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COUPLED CHANNEL MODE NODE=M147M5
VALUE (MeV) DOCUMENT ID TECN COMMENT NODE=M147M5
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1330271 g'giS.l 1 AALd 19H LHCB pp — DETX I
1306 +20 2 ANISOVICH 03 RVUE
IFrom the DT — KT KT K= Dalitz plot fit with the Triple-M amplitude in the multi- I NODE=M147M5:LINKAGE=A
meson model of AOUDE 18. o
K-matrix pole from combined analysis of 77 p — 7070 n, = p — KKn, NODE=M147M;LINKAGE=KM

Tt = 7r+7r7,ﬁp—> 7r07r07r0, 7r07777, 7r07r0n, 7r+7r77r0, Kt K77r0, K% K%WO,

K+ KO

0 K0

57r_ at rest, pn — 7r_7r_7r+,KSK_7r0, KS Sﬂ'_ at rest.
f5(1370) BREIT-WIGNER WIDTH NODE_M147210
VALUE (MeV) DOCUMENT ID NODE=M147W
200 to 500 OUR ESTIMATE — UNCHECKED <+
«w MODE NODE=M147W1
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M147W1

e o o We do not use the following data for averages, fits, limits, etc. ® o @

e — ete™ 7r071'0

+ o

n

300+ 80 1 AUBERT 09L BABR B* — nhatzT

9ot 2+ 39 2 UEHARA 08A BELL 10.6 et

208+ 21 2.6k BONVICINI 07 CLEO Dt — a—atgt

126+ 25 4286 3GARMASH 06 BELL Bt — KTzta—

265+ 40 ABLIKIM 05 BES2 J/¢p = ¢rta—
350+100 1% ABLIKIM 05Q BES2 (2S) —» ynta— KT K=
173+ 32+ 6 848 AITALA 01A E791 Dj - - atxt

2224+ 20 BARBERIS 998 OMEG 450 pp — pgpfm

2554+ 60 BELLAZZINI 99 GAM4 450 pp — ppaOn

1904 50 ALDE 98 GAM4 100 7~ p — 7070

323+ 13 BERTIN 98 OBLX 0.05-0.405 ip — 7t ata—
350 45TORNQVIST 95 RVUE nm — nm KK, Km, nm
195+ 33 ARMSTRONG 91 OMEG 300 pp — pprm, ppKK
285+ 60 BREAKSTONE90 SFM 62 pp — pprta—
460+ 50 AKESSON 86 SPEC 63 pp — pprtw

~ 400 6 FROGGATT 77 RVUE =T 7~ channel

1 The systematic errors are not reported.
2 Breit-Wigner width. May also be the f;(1500).

3 Also observed by GARMASH 07 in B0 — Kg 7T 7~ decays. Supersedes GARMASH 05.
4 Uses data from BEIER 728, OCHS 73, HYAMS 73, GRAYER 74, ROSSELET 77, CA-

NODE=M147W1;LINKAGE=NS
NODE=M147W1;LINKAGE=UE

NODE=M147W1;LINKAGE=GR
NODE=M147W1;LINKAGE=BB

SON 83, ASTON 88, and ARMSTRONG 91B. Coupled channel analysis with flavor

symmetry and all light two-pseudoscalars systems.
5 Also observed by ASNER 00 in 77— — @ 7070 v, decays
6 \Width defined as distance between 45 and 135° phase shift.

K'K MODE

VALUE (MeV)

DOCUMENT ID

TECN

COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

NODE=M147W1;LINKAGE=FF
NODE=M147W1;LINKAGE=E

NODE=M147W2
NODE=M147W2

3244 38+42 1 aAl) 19 LHCB pp — DEX | OCCUR=3
121+ 15 VLADIMIRSK..06 SPEC 40 7~ p — Kg KOSn
55+ 26 TIKHOMIROV 03 SPEC 40.0 7~ C — K2 k2 KkOx
250+ 80 BOLONKIN 88 SPEC 407 p — K%K%n
1187138 ETKIN 828 MPS 237 p— n2KQ
160+ 30 WICKLUND 80 SPEC 67N — KTK—N
~ 150 POLYCHRO... 79 STRC 77 p — nng
LFrom the DT - KT KT K~ Dalitz plot fit with the isobar model A. I NODE=M147W2:LINKAGE=C



47 MODE 2(7m)s+pp

VALUE (MeV) EVTS DOCUMENT ID

TECN

COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

275+55 ABELE 01 CBAR 0.0pd —» 7 470p
375461 AMSLER 94 CBAR 0.0pp — w7 3r0
398426 ADAMO 93 OBLX fp— 3nt2n—
310+50 GASPERO 93 DBC 00pn— 2rt3x~

~ 90 5751 1 BETTINI 66 DBC 0.0pn— 2737~
lpp dominant.

nn MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT

0

e o o \We do not use the following data for averages, fits, limits, etc. e o @

+246 4246 1 n
agat 701222 UEHARA 10A BELL 106 e
250 AMSLER 92
320+ 40 ALDE

1 Breit-Wigner width. May also be the f;(1500).

COUPLED CHANNEL MODE

VALUE (MeV) DOCUMENT ID

TECN

CBAR 0.0 pp — 79nn
86D GAM4 100 7~ p — n2n

e o o We do not use the following data for averages, fits, limits, etc. ® o @

147130

1
_50 ANISOVICH

1 K-matrix pole from combined analysis of 7~ p —
ata— = 7r+7r_,ﬁp—> 7T07T07'('O, 7r07]'r], 7r07r0'r], 7r+7r_7r0, Kt K_7r0, K% ngo,
KT K%ﬂ'_ at rest, pn — 7r_7r_7r+, K% K_7r0, K0 KO T

03 RVUE

SUS

0,0

T n,

at rest.

e — e+e_7777

™~ p — KKn,

f5(1370) DECAY MODES

Mode Fraction (I';/T)
M =n seen
I 4rx seen
M3 470 seen
M4 2t 2n— seen
g atr— 270 seen
s pp seen
Iz 2(mm)s-wave seen

Mg 7(1300) 7
rg 31(1260)7T

seen

seen

o0 nn_ seen
M1 KE seen
F12 KKnm not seen
M3 6 not seen
M4 ww not seen
MNs vy seen
Me ete™ not seen
fo(1370) PARTIAL WIDTHS
r(v7) ls
See v~ widths under f(500) and MORGAN 90.
I'(e+ e—) e
VALUE (eV) CL% DOCUMENT ID TECN  COMMENT
<20 90 VOROBYEV 88 ND ete™ — 7070
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fo(1370) T (i) (v)/ (total)

F(nn) x F(v7)/Teotal o5/l
VALUE (eV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

121 1331169 1 UEHARA 10A BELL 106 ete™ — ete nn

Lincluding interference with the f’2(1525) (parameters fixed to the values from the 2008
edition of this review, PDG 08) and f,(1270). May also be the f;(1500).

f5(1370) BRANCHING RATIOS

r/T

TECN  COMMENT

r(n)/rm.

VALUE CL% DOCUMENT ID

e o o We do not use the following data for averages, fits,

<0.10 95 OCHS 13
0.264+0.09 BUGG 96

<0.15 1 AMSLER 94

<0.06 GASPERO 93
L Using AMSLER 958 (370).

I'(41r)/ Mtotal

VALUE DOCUMENT ID

limits, etc. @ @ @

RVUE

RVUE

CBAR Ppp — nta~ 30
DBC 0.0 pn — hadrons

Ma/T =(3+M4+0s)/T

TECN  COMMENT

e e o \We do not use the following data for averages, fits,

>0.72 GASPERO 93
r (4) /T (4m)
VALUE DOCUMENT ID

limits, etc. @ o @

DBC 0.0 pn — hadrons

r3/T2

TECN  COMMENT

e o o \We do not use the following data for averages, fits,

seen ABELE 96
0.0680.005 1GASPERO 93

1 Model-dependent evaluation.

r(2nt27~) /I (4x)
VALUE DOCUMENT ID

limits, etc. @ o ®

CBAR 0.0 pp — 570
DBC 0.0 pn — hadrons

F4/T2=T4/(F3+T4+Ts)
TECN COMMENT

e o o We do not use the following data for averages, fits,
0.420+0.014 1GASPERO 03
1 Model-dependent evaluation.

Mata 21r°)/|'(44r)

VALUE DOCUMENT ID

limits, etc. @ o @

DBC 0.0pn— 2737~

M's/T2=T5/(I3+T4+Ts)

TECN  COMMENT

e o o \We do not use the following data for averages, fits,
0.51240.019 1GASPERO 93

1 Model-dependent evaluation.

limits, etc. @ o @

DBC 0.0 pn — hadrons

F(pp)/T (4r) Fo/T2
VALUE DOCUMENT ID TECN COMMENT

e e o We do not use the following data for averages, fits, limits, etc. e o @

0.2640.07 ABELE 018 CBAR 0.0 pd — 57p

I (2(rm)s-wave) /T (7) M7/
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

5.6+2.6 1 ABELE 01 CBAR 00pd — 7 4x0p

1 From the combined data of ABELE 96 and ABELE 96C.

I(2(7m)s-wave) /T (4) F7/T2
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.51+0.09 ABELE 018 CBAR 0.0 pd — bmp
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[ (pp) /T (2(77)s-wave) le/l'7
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
large BARBERIS 00c 450 pp — pgémpg
1.6 +0.2 AMSLER 94 CBAR pp — w7 3x0
~ 0.65 GASPERO 93 DBC 0.0 pn — hadrons
I (m(1300) ) /T (47) lg/T2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.17+0.06 ABELE 01B CBAR 0.0 pd — b57p
I (a1(1260)7) /T (47) /T2
VALUE DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. e o o
0.06+£0.02 ABELE 01B CBAR 0.0 pd — b57p
I (nn) /T (4r) l10/2="T10/(T3+T4+Ts)
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits,

(28 +11 )x10~3 1 ANISOVICH 02D
(474 2.0)x 1073 BARBERIS  00E

limits, etc. @ o @

SPEC Combined fit
450 pp — pgmnpg

1From a combined K-matrix analysis of Crystal Barrel (0. pp — 71'07r07r0, 71'0'!’)?’],
7r07r0n), GAMS (mp — 7070n, nan, nn’ n), and BNL (7p — KK n) data.
M (KK)/Ttotal M1/
VALUE DOCUMENT ID TECN
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.354+0.13 BUGG 96 RVUE
r(KK)/I () M1/M
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.08+0.08 ABLIKIM 05 BES2 J/y = ¢ntn—, KT K~
0.91+0.20 1BARGIOTTI 03 OBLX Bp
0.1240.06 2 ANISOVICH 02D SPEC Combined fit

0.46+0.15+0.11 BARBERIS

99D OMEG 450 pp -+ KT K=, nta—

1Coupled channel analysis of 7r+7r*7r0, KT K— 7r0, and KT K%ﬂ'$.

2From a combined K-matrix analysis of Crystal Barrel (0. pp — 7

0,00 0,

7r07r017), GAMS (mp — 7070n, nnn, nn’ n), and BNL (mp — KKn) data.

M(KKnm)/Tiotal

VALUE DOCUMENT ID

Mo/l

TECN  COMMENT

e o o \We do not use the following data for averages, fits,

<0.03 GASPERO 93
F(61r) /Ttotal
VALUE DOCUMENT ID

limits, etc. @ o @

DBC 0.0 pn — hadrons

M3/l

TECN  COMMENT

e o o We do not use the following data for averages, fits,

<0.22 GASPERO 93
I'(ww) [Ttotal
VALUE DOCUMENT ID

limits, etc. @ o @

DBC 0.0 pn — hadrons

M4/T

TECN  COMMENT

e o o \We do not use the following data for averages, fits,

<0.13 GASPERO 93

limits, etc. @ o @

DBC 0.0 pn — hadrons
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AALJ
AOUDE
DOBBS
OCHS
UEHARA
ANISOVICH
AUBERT
PDG
UEHARA
BONVICINI
BUGG
GARMASH
GARMASH
PDG
VLADIMIRSK...

ABLIKIM
ABLIKIM
GARMASH
ANISOVICH
BARGIOTTI
TIKHOMIROV

ANISOVICH

ABELE
ABELE
AITALA
ASNER
BARBERIS
BARBERIS
BARBERIS
BARBERIS
BELLAZZINI
KAMINSKI
ALDE

Also

ANISOVICH

BERTIN
BARBERIS
BERTIN
ABELE
ABELE
ABELE

BUGG
AMSLER
AMSLER
AMSLER
JANSSEN
TORNQVIST
AMSLER
AMSLER
ANISOVICH
BUGG
KAMINSKI
ADAMO
GASPERO
AMSLER
ARMSTRONG
ARMSTRONG
BREAKSTONE
MORGAN
ASTON
BOLONKIN
FALVARD
VOROBYEV

AU
AKESSON
ALDE
CASON
ETKIN
WICKLUND
BECKER
POLYCHRO...
FROGGATT
ROSSELET
GRAYER
HYAMS
OCHS
BEIER
BETTINI

19H
18
15
13
10A
09
0oL
08
08A
07
07A
07
06

06

05
05Q
05
03
03
03

02D

01
01B
01A
00
00C
00E
99B
99D
99
99
98

98B

98
97B
97C
96
96B
96C
96
95B
95C
95D
95
95
94
94D
94
94
94
93
93
92
91
91B
90
90
88
88
88
88

87
86
86D
83
82B
80
79
79
7
7
74
73
73
72B
66
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V.A. Polychronakos et al. (NDAM, ANL
C.D. Froggatt, J.L. Petersen (GLAS, NORD
L. Rosselet et al. (GEVA, SACL
G. Grayer et al. (CERN, MPIM
B.D. Hyams et al. (CERN, MPIM
W. Ochs (MPIM, MUNI
E.W. Beier et al. (PENN

A. Bettini et al.

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
g
(ATHU, BARI, BIRM+)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

(PADO, PISA
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NODE=M111
G /PCy _ 1—(1—+
1(1400) ISP = 1)
NODE=M111
See also the mini-review under non-gq candidates in PDG 06, Jour-
nal of Physics G33 1 (2006).
m1(1400) MASS NODE=M111M
VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT NODE=M111M
1354 +25 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.
1257 +£20 +25 235k ADAMS 078 B852 187 p— na0n
1384 4+20 =+35 90k SALVINI 04 OBLX Pp — ortor—
1360 425 ABELE 99 CBAR 0.0pp — 7070y
1400 £20 +£20 ABELE 988 CBAR 0.0pn - 7 70y
1370 +16 139 L THOMPSON 97 MPS 187 p— nrp
e o o \We do not use the following data for averages, fits, limits, etc. e o @
1323.1+ 46 2 AOYAGI 93  BKEI T p— nnTp
1406 420 3 ALDE 888 GAM4 0 100 7~ p — naln
I Natural parity exchange, questioned by DZIERBA 03. NODE=M111M:;LINKAGE=B
2 Unnatural parity exchange. NODE=M111M;LINKAGE=C
3Seen in the Pg-wave intensity of the 777r0 system, unnatural parity exchange. NODE=M111M:LINKAGE=A
WEIGHTED AVERAGE
1354425 (Error scaled by 1.8)
2
X
ADAMS 07B B852 9.3
SALVINI 04 OBLX 0.5
ABELE 99 CBAR 0.1
ABELE 98B CBAR 2.6
THOMPSON 97 MPS 0.2
12.6
(Confidence Level = 0.013)
| J
1100 1200 1300 1400 1500 1600 1700
m1(1400) MASS (MeV)
m1(1400) WIDTH NODE=M111W
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT NODE=M111W
330 +35 OUR AVERAGE
354 164 + 58  23.5k ADAMS 078 B852 187~ p— naln
378 +50 + 50 90k SALVINI 04 OBLX pp— 2rtor—
220 +90 ABELE 99 CBAR 0.0pp — 7070y
310 +50 T 30 ABELE 988 CBAR 00pn— 7~ a0y
385 +£40 ;32 4THOMPSON 97 MPS 187 p— nrp
e o o \We do not use the following data for averages, fits, limits, etc. e o @
143.2412.5 5 AOYAGI 93  BKEI T p—= nEp
180 +20 6 ALDE 888 GAM4 0 1007~ p — naln
4 Resolution is not unfolded, natural parity exchange, questioned by DZIERBA 03. NODE=M111W:LINKAGE=QQ
5 Unnatural parity exchange. NODE=M111W;LINKAGE=C
6Seen in the Pg-wave intensity of the 777r0 system, unnatural parity exchange. NODE=M111W:LINKAGE=A




m1(1400) DECAY MODES

Mode Fraction (I';/T)
B n seen
M nmo seen
I'3 77/7'(
ry p(770)w not seen

m1(1400) BRANCHING RATIOS

I (77°) /T eotal ry/r

VALUE DOCUMENT ID TECN CHG  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. o o

not seen PROKOSHKIN 958 GAM4 100 7~ p —
7]7r0 n

not seen 7 BUGG 94 RVUE pp — n2n0

not seen 8 APEL 81 NICE 0 407 p—
nwon

7 Using Crystal Barrel data.

8 A general fit allowing S, D, and P waves (including m=0) is not done because of limited

statistics.

F(n7™)/Teotal

VALUE DOCUMENT ID

ra/T

TECN  COMMENT

e o o We do not use the following data for averages, fits,

possibly seen BELADIDZE 93

(o' )/ (nn9)

VALUE Cl% DOCUMENT ID

limits, etc. @ o ®

VES 377~ N— nn~ N

M3/

TECN  COMMENT

e o o We do not use the following data for averages, fits,

limits, etc. @ o ®

<0.80 95 BOUTEMEUR 90 GAM4 100 7 p — 4yn

[ ((770)7) /T cotal Fa/l
VALUE DOCUMENT ID TECN COMMENT

not seen AGHASYAN 188 COMP 1007 p — 7 ntn—p |

m1(1400) REFERENCES

AGHASYAN 188 PR D98 092003 M. Aghasyan et al.

ADAMS 07B PL B657 27 G.S. Adams et al.
PDG 06 JP G331 W.-M. Yao et al.
SALVINI 04 EPJ C35 21 P. Salvini et al.
DZIERBA 03 PR D67 094015 A.R. Dzierba et al.
ABELE 99 PL B446 349 A. Abele et al.
ABELE 98B PL B423 175 A. Abele et al.

THOMPSON 97 PRL 79 1630
PROKOSHKIN 95B PAN 58 606
Translated from YAF 58 662.

BUGG 94 PR D50 4412 D.V. Bugg et al.
AOYAGI 93 PL B314 246 H. Aoyagi et al.
BELADIDZE 93 PL B313 276 G.M. Beladidze et al.

BOUTEMEUR 90
ALDE 88B PL B205 397
APEL 81 NP B193 269

D.M. Alde et al.
W.D. Apel et al.

D.R. Thompson et al.
Y.D. Prokoshkin, S.A. Sadovsky (SERP

Hadron 89 Conf. p 119 M. Boutemeur, M. Poulet

(COMPASS Collab.)
(BNL E852 Collab.)
(PDG Collab.)
(OBELIX Collab.)

(Crystal Barrel Collab.
(Crystal Barrel Collab.
(BNL E852 Collab.

)

)

)

)

(LOQM)
(BKEI Collab.)
(VES Collab.)
(SERP, BELG, LANL+)
)

)

(SERP, BELG, LANL, LAPP)IGJPC

(SERP, CERN
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See also the 7(1475).
See the related review(s):

Pseudoscalar and Pseudovector Mesons in the 1400 MeV Region

1(1405) MASS

VALUE (MeV)

DOCUMENT ID

1408.8+2.0 OUR AVERAGE

Error includes scale factor of 2.2. See the ideogram below.

WEIGHTED AVERAGE
1408.8+2.0 (Error scaled by 2.2)

FUKUI
AUGUSTIN

- - ANDO
- - NICHITIU
- - ADAMS
- - CICALO
- - BERTIN
- - BERTIN
- - BAI

- RATH

Includes data from the 2 datablocks that follow this one.

12E BES3 0.0
12E BES3 03
11J BES3 64
04B CBAR

04B CBAR 3.4
00A MPS 0.6
97B GAM4 6.4
92B MRK3 2.2
91C SPEC
90 DM2 3.2
86 SPEC 5.0
02 OBLX

01B B852 2.6
99 OBLX 0.6
97  OBLX 0.1
95  OBLX
90C MRK3 0.6
89 MPS _ 07

721
(Confidence Level < 0.0001)
J
1360 1380 1400 1420 1440 1460
1(1405) mass (MeV)
nmw MODE
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

The data in this block is included in the average printed for a previous datablock.

1405.8+ 2.6 OUR AVERAGE Error includes scale factor of 2.3. See the ideogram below.

1409.0+ 1.7 743 ABLIKIM 12E BES3
1407.0+ 3.5 198 ABLIKIM 12E BES3
1309.8+ 22128 L ABLIKIM 11J BES3
1392 +14 900 + 375 AMSLER 048 CBAR
1394 + 8 6.6 + 2.0k AMSLER 048 CBAR
1404 + 6 9082 MANAK 00A MPS
1424 + 6 2200 ALDE 978 GAM4
1400 + 6 2 BOLTON 928 MRK3
1388 + 4 FUKUI 91c SPEC
1398 £+ 6 261 3 AUGUSTIN 90 DM2
1420 £+ 5 ANDO 86 SPEC
e o o \We do not use the following data for averages, fits, limits,
1404.0+11.0 195 ABLIKIM 19BABES3
1385 + 7 BAI 99 BES
1409 + 3 4 AMSLER 95F CBAR

1 The selected process is J/Y — wap(980) .

2 From fit to the ap(980)7 0 ~  partial wave.

3 Best fit with a single Breit Wigner.
4Superseded by AMSLER 04B.

I = y(xt a0
I/ = y(x07070)
I/ — wnntaT)
0pp — 7r+7r77r+7r7n
0pp — 7r+7r_7r07r077
187~ p— n7r+7r_n
100 7~ p — 777r07r0n
Jjp = ynmtaT
8957 p— 177r+ T n
Jp = ynrta~
87 p— 177r+7'r* n
etc. o 0o @

ete™ = y(29)

Jjp = ynataT

0pp — 7r+7r_7r07r077
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WEIGHTED AVERAGE
1405.8+2.6 (Error scaled by 2.3)

¢

2
X

~~~~~ ABLIKIM 12E BES3 3.5
------- ABLIKIM 12E BES3 0.1
-------- ABLIKIM 11J BES3 238

-------- AMSLER 04B CBAR
~~~~~~~~~ AMSLER 04B CBAR 22
------- MANAK 00A MPS 0.1
—+— - ALDE 97B GAM4 9.2
-------- BOLTON 92B MRK3 0.9
----------- FUKUI 91C SPEC 19.8
--------- AUGUSTIN 90 DM2 1.7
—+— - - ANDO 86 SPEC _ 8.1
48.5

(Confidence Level < 0.0001)
| | J

1360 1380 1400 1420 1440 1460

1(1405) mass, nmm mode (MeV)
K'Km MODE (ag(980)7 or direct KK )

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

The data in this block is included in the average printed for a previous datablock.

1413.9+ 1.7 OUR AVERAGE Error includes scale factor of 1.1.

1413 +14 3651 INICHITIU 02 OBLX 0pp— KtK—atr—n0
1416 + 4 +£2 20k ADAMS 018 B852 18 GeV 71— p — KtK—70n
1405 + 5 2 cicaLo 99 OBLX 0pp — Kingﬂﬂ*
1407 + 5 2 BERTIN 97 OBLX 0pp— KEKYaFatr—
1416 + 2 2 BERTIN 95 OBLX 0pp— KKrnrm

1416 + 8 T 700  3BAI 90C MRK3 J/3 — yKY KT

1413 £ 5 3 RATH 80 MPS 2147 p— anngo

e e o \We do not use the following data for averages, fits, limits, etc. e o @
1459 + 5 4AUGUSTIN 92 DM2 J/¢p — vKKm
1 Decaying dominantly directly to KT K70,
2 Decaying into (KK)gm, (Km)gK, and ag(980).
3 From fit to the ap(980)mw 0 — + partial wave. Cannot rule out a ap(980) 7 1 + =+ partial

wave.

4 Excluded from averaging because averaging would be meaningless.
wwy MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1403+17 OUR AVERAGE Error includes scale factor of 1.8.
1390+12 235 + 91 AMSLER 048 CBAR 0pp — ntr—nta—p
14244+10+11 547 BAI 04) BES2 J/¢ — yyrt
e o o \We do not use the following data for averages, fits, limits, etc. ® o @
1401418 L2 AUGUSTIN 90 DM2 J/yp —» ata= vy
1432+ 8 2COFFMAN 90 MRK3 J/v — nta— 2y

1 Best fit with a single Breit Wigner.
2 This peak in the v p channel may not be related to the 7(1405).

47 MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

1420+20 BUGG 95 MRK3 J/yp - vyrta—xtx
1489412 3270 1BISELLO 808 DM2 J/y — 4my

1 Estimated by us from various fits.
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K'Km MODE (unresolved)

VALUE (MeV)

EVTS DOCUMENT ID TECN

COMMENT

e o o We do not use the following data for averages,

1452.7+ 3.3 191 L2 ABLIKIM 13M BES3
1437.6+ 32 249435 L2 ABLIKIM 08E BES2
14459+ 57 62+ 18 L2 ABLIKIM 08E BES2
1442 +10 410 1Bal 98c BES

1445 + 8 693 LAUGUSTIN 90 DM2
1433 + 8 296  LAUGUSTIN 90 DM2
1413 + 8 500 1 pucH 89 ASTE
1453 + 7 170 1RATH 89 MPS

1419 + 1 8800 1 BIRMAN 88 MPS

1424 + 3 620 1 REEVES 86 SPEC
1421 + 2 1 cHUNG 85 SPEC
1440 T2 174  LEDWARDS 82 CBAL
1440 T19 1SCHARRE 80 MRK2
1425 + 7 800 1,3 BAILLON 67 HBC

1 These experiments identify only one pseudoscalar in the 1400-1500 range. Data could

also refer to n(1475).
2Systematic uncertainty not evaluated.
3 From best fit of 0 ~ T partial wave , 50% K*(892) K , 50% ag(980) .

fits, limits, etc. ® o @

P(25) - wKKm

I — wKKTr™ +ce.
Jp— wKT K70
I — yKt K= 0
I — YK KELT
Jp = yKT K70

pp — atr— Kt T KO
21477 p—> KEKkLx0n
87 p— KTKIx—n
6.6 pp = KKuX

87 p— KKmn
Jp = yKT K= =0
J/p = 7KgKiH
0pp — KKnrnm

VALUE (MeV)

n(1405) WIDTH

DOCUMENT ID

50.1+2.6 OUR AVERAGE

ror includes scale factor of 1.7. See the ideogram below.

WEIGHTED AVERAGE
50.1+2.6 (Error scaled by 1.7)

............ AUGUST'N
+ ................ ANDO
+ ............. NICHITIU
............. ADAMS

n(1405) width (MeV)

ntw MODE

VALUE (MeV)

EVTS DOCUMENT ID

TECN

Includes data from the 2 datablocks that follow this one. Er-

90C MRK3
89 MPS _19.7

45.0

(Confidence Level = 0.0001)

0 50 100 150 200

COMMENT

The data in this block is included in the average printed for a previous datablock.

52.6+ 3.2 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.

483+ 5.2 743 ABLIKIM 12 BES3 J/¢ — ~(xta—a9)
55.04+11.0 198 ABLIKIM 12e BES3 J/¢ — ~(x0x9#0)
528+ 7.6 9% L ABLIKIM 11 BES3 J/4 — w(nrtn™)
55 +11 900 AMSLER 048 CBAR 0pp— nta natnn
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55 +£12 6.6k AMSLER 048 CBAR 0pp — w7 n0x04
80 +21 9.0k MANAK 00A MPS 187 p— nata—n
85 418 2.2k ALDE 978 GAM4 100 7~ p — na97%n
47 +13 2 BOLTON 928 MRK3 J/¢p —» ynmn o~

59 + 4 FUKUI 91C SPEC 8957 p— nrtax—n
53 +11 3AUGUSTIN 90 DM2 J/¢p — ynata—

31 +7 ANDO 86 SPEC 8w p— nrtmr—n

e o o We do not use the following data for averages, fits, limits, etc. ® o @

79.0+£16.0 195 ABLIKIM 19BABES3 ete™ — 4(25)

86 +10 4 AMSLER 95F CBAR 0pp — a7 700y
1 The selected process is J/Y — wag(980)~.
2 From fit to the ap(980)7 0 ~  partial wave.

3 From 777r+ 7~ mass distribution - mainly 30(980)7r - no spin—parity determination avail-
able.
4 Superseded by AMSLER 04B.

WEIGHTED AVERAGE
52.6+3.2 (Error scaled by 1.3)

’

2

X
-------------- ABLIKIM 12E BES3 0.7
~~~~~~~~~~ ABLIKIM 12E BES3 0.1
~~~~~~~~~~~ ABLIKIM 11J BES3 0.0
------------ AMSLER 04B CBAR 0.1
------------ AMSLER 04B CBAR 0.0
------- MANAK 00A MPS 1.7
—_—t ALDE 97B GAM4 3.2
------------ BOLTON 92B MRK3 0.2
+ FUKUI 91C SPEC 26
— AUGUSTIN 90 DM2 0.0
---------------- ANDO 86 SPEC _ 9.5
18.0

(Confidence Level = 0.054)

| | J

0 50 100 150 200
1(1405) width n7m mode (MeV)

KKm MODE (ap(980) or direct KK )

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

The data in this block is included in the average printed for a previous datablock.

48+ 4 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.

51+ 6 3651 L NICHITIU 02 OBLX 0pp— KTK - nta—x0
42410+ 9 20k ADAMS 018 B852 18GeVrn p— KT K= x0n
50+ 4 CICALO 99 OBLX 0pp— KTKEaTrts—
48+ 5 2 BERTIN 97 OBLX 00pp — KEKO)rFatna—
50+ 4 2 BERTIN 95 OBLX 0pp — KKnnm

75+ 9 AUGUSTIN 92 DM2 J/¢ — yKKx

915712 3 BAl 90C MRK3 J/t — yKQKE T

19+ 7 3 RATH 80 MPS 2147 p— nKLKQLAO

RN

1 Decaying dominantly directly to KT K= 70,
2 Decaying into (KK)gm, (Km)gK, and ap(980) .

3 From fit to the ap(980)7 0 — + partial wave , but ap(980) 7 1 * 7+ cannot be excluded.
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WEIGHTED AVERAGE
48+4 (Error scaled by 2.1)

’

2
X
------- NICHITIU 02 OBLX 0.2
-------- ADAMS 01B B852 0.2
s CICALO 99 OBLX 0.2
-------- BERTIN 97 OBLX 0.0
| BERTIN 95 OBLX 0.2
—+— AUGUSTIN 92 DM2 88

BAI 90C MRK3
—— RATH 89 MPS _175
27.1

(Confidence Level = 0.0001)
| | | | J

0 20 40 60 80 100 120

n(1405) width K K7 mode (29(980) 7 dominant) (MeV)

wwy MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

89 +17 OUR AVERAGE Error includes scale factor of 1.7.

64 =+18 235 + 91 AMSLER 048 CBAR 0pp — ntnatn—n
101.0+ 8.84+8.8 547 BAI 04) BES2 J/v = yymta—
e o o \We do not use the following data for averages, fits, limits, etc. e o @
174 +44 AUGUSTIN 90 DM2 J/¢p — ata~~y

90 426 LCOFFMAN 90 MRK3 J/¢p — ntn—2y

1 This peak in the v p channel may not be related to the 7(1405).

47 MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
160+30 BUGG 95 MRK3 J/¢p » yrta—zxts
144413 3270 1 BISELLO 898 DM2 J/v — 4mry

1 Estimated by us from various fits.

K'Km MODE (unresolved)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
4594+ 8.2 191 L2 ABLIKIM 13M BES3 ¢(25) » wKKm
489+ 0.0 249+35 L2ZABLIKIM 08E BES2 J/y —» wKIKTr~ 4 cc
3424185 62+ 18 L2 ABLIKIM 08E BES2 J/i - wKT K™ #0
93 +14 296 LAUGUSTIN 90 DM2 J/¢p — vKT K= =0
105 +10 693 LAUGUSTIN 90 DM2 J/¢ — ng KEaF
62 +16 500 1 pucH 89 ASTE pp— KKnnm
100 +11 170 1 RATH 80 MPS 2147 p— Kg K% 7On
66 + 2 8800 1 BIRMAN 88 MPS 8n p— KTKOnn
60 +10 620 1 REEVES 86 SPEC 6.6 pp — KK7X
60 +10 1 CHUNG 85 SPEC 87 p— KKmn
55 120 174  LEDWARDS 826 CBAL J/i) - vKTK— =0
50 +39 USCHARRE 80 MRK2 J/¢ — yKLKErT
80 +10 800 L3 BAILLON 67 HBC 00pp—> KKnnm

1 These experiments identify only one pseudoscalar in the 1400-1500 range. Data could
also refer to n(1475).

2Systematic uncertainty not evaluated.
3 From best fit to 0 — T partial wave , 50% K*(892) K , 50% a(980) 7.
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n(1405) DECAY MODES

Mode Fraction (I';/T) Confidence level
M KK seen
L now seen
I'3 20(980) U seen
! n(77)s-wave seen
s 15(980) 70— ata— a0 not seen
I'6 f0(980)77 seen
M, 4 seen
s pp <58 % 99.85%
fo 7y
Mo pO’y seen
My oy
N, K*(892)K seen

1(1405) (i) (v~)/I (total)

M(KKm) x T(v7)/Ttotal MiMg/T
VALUE (keV CLY% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.035 90 L2 AHOHE 05 CLE2 10.6ete” —» ete  KIkErT

Lusing 1(1405) mass and width 1410 MeV and 51 MeV, respectively.
Assuming three-body phase-space decay to K% KT T,

F(nmw) x T(v7)/Tiotal Malg/l

VALUE (keV CL% DOCUMENT ID TECN  COMMENT

<0.095 95 ACCIARRI 016 L3 183202 ete™ = ete prtn
F(6%7) x T(v7)/Teotal oo/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<15 95 ALTHOFF 84E TASS ete™ = eTe ntan
7(1405) BRANCHING RATIOS
M(pnm)/T(KKn) M2/l
VALUE CL% DOCUMENT ID TECN COMMENT
1.09+0.48 1 AMSLER 048 CBAR 0pp— 7o nTza—n

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.5 90 EDWARDS 838 CBAL J/¢ — nrmmy
<11 90 SCHARRE 80 MRK2 J/¢p — nrmy
<15 95 FOSTER 688 HBC 0.0 pp

1 Using the data of BAILLON 67 on pp — KK

0

F(p%)/T (n7) M10/T2
VALUE DOCUMENT ID TECN COMMENT
0.111+0.064 AMSLER 048 CBAR 0pp
I (ag(980)7) /T (KK ) 3/M1
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~ 0.15 1 BERTIN 95 OBLX 0pp —» KKnam
~0.8 500 1 pucH 89 ASTE pp — ntn KEaT kO
~0.75 1 REEVES 86 SPEC 6.6 pp — KKnX

1Assuming that the ap(980) decays only into KK.
I (ag(980)7) /T (n7) l3/T2
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.29+0.10 ABELE 98E CBAR 0 pp — na0x070
0.19-0.04 2200  LALDE 978 GAM4 100 7~ p — nal7On

0.56+0.0440.03 1 AMSLER 95F CBAR 0pp — nta—n0x0y
1 Assuming that the ay(980) decays only into .
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I'(ao(980) 7r)/ r(ﬂ (7"7f)s-wave) M3/Ts
VALUE EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.91+0.12 ANISOVICH 01 SPEC 00pp— natn atrm
0.15+0.04 9082 1 MANAK 00A MPS 187 p — nﬂ'+ T n
0.70+0.12+0.20 2Bal 99 BES J/y — 'yn7r+ T

L statistical error only.
2Assuming that the a(980) decays only into 7.

(p%y)/T(KK) Mo/T1
VALUE DOCUMENT ID TECN COMMENT
0.0152::0.0038 1COFFMAN 90 MRK3 J/¢ — ~yyatn—

LUsing B(J/1) — ~yn(1405) — ~yKKm)=4.2 x 1073 and B(J/1) — ~yn(1405) —
'yvpo):6.4 x 1079,

F(v)/T(KK) Fo/T1
VALUE CL% DOCUMENT ID TECN COMMENT
<1.78 x 10—3 90 L ABLIKIM 180 BES3 #(25) — 7wt a— vy
1 Using results from BAI 00D.
I (n(7m)s-wave) /T (n7) Fa/T2
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
0.8140.04 2200 ALDE 978 GAM4 100 7~ p — na97%n
I (f(980)n) /T (nm) /T2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.3240.07 1 ANISOVICH 00 SPEC 0.9-1.2 pp — n53x0
1 Using preliminary Crystal Barrel data.
I(f(980)7° = 7+ 7~ 70) /Total M5/l
VALUE DOCUMENT ID TECN COMMENT
not seen 1 ABLIKIM 17A) BES3  4(2S) —» ynt o~ a0

LABLIKIM 17AJ reports B(1(2S) — ~n(1405) — 7f0(980)7r0 = yata—0) <
5.0 x 1077,

r(PP)/ Mtotal g/l
VALUE CL% DOCUMENT ID TECN COMMENT
<0.58 99.85 1.2 AMSLER 048 CBAR 0pp

1Assuming that the 7(1405) decays are saturated by the w7, K Km and pp modes.
2Using the data of BAILLON 67 on pp — KK.

r(K*(892) K) /T (a0(980) 7) l12/T3
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.08440.024 1 ADAMS 018 B852 18GeV 7 p— KTK—a0n
1 Statistical error only.
F(¢7)/T(6°7) 11/T10
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.09+0.03 1 ABLIKIM 181 BES3 J/¢ — ~v¢$(1020)
0.134+0.04 2 ABLIKIM 181 BES3 J/¢ — ~v¢$(1020)
<0.77 95 3 BAI 04) BES2 J/vy — vy KT K™

1 Constructive interference between X(1835) and 1(1405)/n(1475) decays to v¢ is as-
sumed. Also see 7(1475). ABLIKIM 18I reports the inverse as 11.10 + 3.5.

2 Destructive interference between X(1835) and n(1405)/1(1475) decays to v¢ is as-
sumed. Also see 7(1475). ABLIKIM 18I reports the inverse as 7.53 4 2.49.

3 Calculated by us from B(J/s) — n(1405)y — ¢yv) < 0.82 x 10~% and B(J/¥ —
n(1405)y — pOy~) = (1.07 £ 0.17 + 0.11) x 10~4.
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ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
AHOHE
AMSLER
BAI
NICHITIU
ACCIARRI
ADAMS
ANISOVICH
ANISOVICH
BAI
MANAK
BAI
CICALO
ABELE
BAI

ALDE

BERTIN
AMSLER
BERTIN
BUGG
AUGUSTIN
BOLTON
FUKUI
AUGUSTIN
BAI
COFFMAN
BISELLO
DUCH
RATH
BIRMAN
ANDO
REEVES
CHUNG
ALTHOFF
EDWARDS
EDWARDS
Also
SCHARRE
FOSTER
BAILLON

19BA
18I
180
17A)
13M
12E
11)
08E
05
04B
04)J
02
01G
01B
01
00
00D
00A
99
99
98E
98C
97B

97
95F
95
95
92
92B
91C
90
90C
90
89B
89
89
88
86
86
85
84E
83B
82E

80
68B
67

n(1405) REFERENCES

PR D100 092003 M. Ablikim et al. (BESIII Collab.)
PR D97 051101 M. Ablikim et al. (BESIII Collab.)
PR D97 072014 M. Ablikim et al. (BESIII Collab.)
PR D96 112008 M. Ablikim et al. (BESIII Collab.)
PR D87 092006 M. Ablikim et al. (BESIII Collab.)
PRL 108 182001 M. Ablikim et al. (BESIII Collab.)
PRL 107 182001 M. Ablikim et al. (BESIII Collab.)
PR D77 032005 M. Ablikim et al. (BES Collab.)
PR D71 072001 R. Ahohe et al. (CLEO Collab.)
EPJ C33 23 C. Amsler et al. (Crystal Barrel Collab.)
PL B594 47 J.Z. Bai et al. (BES Collab.)
PL B545 261 F. Nichitiu et al. (OBELIX Collab.)
PL B501 1 M. Acciarri et al. (L3 Collab.)
PL B516 264 G.S. Adams et al. (BNL E852 Collab.)
NP A690 567 A.V. Anisovich et al.

PL B472 168 A.V. Anisovich et al.

PL B476 25 J.Z. Bai et al. (BES Collab.)
PR D62 012003 J.J. Manak et al. (BNL E852 Collab.)
PL B446 356 J.Z. Bai et al. (BES Collab.)
PL B462 453 C. Cicalo et al. (OBELIX Collab.)
NP B514 45 A. Abele et al. (Crystal Barrel Collab.)
PL B440 217 J.Z. Bai et al. (BES Collab.)
PAN 60 386 D. Alde et al. (GAMS Collab.)
Translated from YAF 60 458.

PL B400 226 A. Bertin et al. (OBELIX Collab.)
PL B358 389 C. Amsler et al. (Crystal Barrel Collab.)
PL B361 187 A. Bertin et al. (OBELIX Collab.)
PL B353 378 D.V. Bugg et al. (LOQM, PNPI, WASH)
PR D46 1951 J.E. Augustin, G. Cosme (DM2 Collab.)
PRL 69 1328 T. Bolton et al. (Mark 111 Collab.)
PL B267 293 S. Fukui et al. (SUGI, NAGO, KEK, KYOT+)
PR D42 10 J.E. Augustin et al. (DM2 Collab.)
PRL 65 2507 Z. Bai et al. (Mark 111 Collab.)
PR D41 1410 D.M. Coffman et al. (Mark 111 Collab.)
PR D39 701 G. Busetto et al. (DM2 Collab.)
ZPHY C45 223 K.D. Duch et al. (ASTERIX Collab.) JP
PR D40 693 M.G. Rath et al. (NDAM, BRAN, BNL, CUNY+)
PRL 61 1557 A. Birman et al. (BNL, FSU, IND, MASD)
PRL 57 1296 A. Ando et al. (KEK, KYOT, NIRS, SAGA+) IJP
PR D34 1960 D.F. Reeves et al. (FLOR, BNL, IND+) JP
PRL 55 779 S.U. Chung et al. (BNL, FLOR, IND+) JP
PL 147B 487 M. Althoff et al. (TASSO Collab.)
PRL 51 859 C. Edwards et al. (CIT, HARV, PRIN+)
PRL 49 259 C. Edwards et al. (CIT, HARV, PRIN+)
PRL 50 219 C. Edwards et al. (CIT, HARV, PRIN+)
PL 97B 329 D.L. Scharre et al. (SLAC, LBL)
NP B8 174 M. Foster et al. (CERN, CDEF)
NC 50A 393 P.H. Baillon et al. (CERN, CDEF, IRAD)
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NODE=M109
G(PCy _ o—(1+—
hy(1415) I6WPS = 0ot )
was h1(1380)
h1(1415) MASS NODE=M109M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M109M
1416+ 8 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.
14234+ 2.1£7.3 2.2k 1 ABLIKIM 18ABBES3 J/¢ — n'h; — n'K*K |
1412+ 4 +8 1 ABLIKIM 15M BES3  $(25) = vXc10 — |
vo(hy — K*K)
1440+ 60 ABELE 97H CBAR pp — K%ngono
1380420 ASTON 88C LASS 11K p — K%Kiﬁ/\
1 + k=0 0 o+
Final states K™ K~ 7¥ and KSK . I NODE=M109M:LINKAGE=A
WEIGHTED AVERAGE

141648 (Error scaled by 1.5)

2
X
T ABLIKIM 18AB BES3 0.9
TR ABLIKIM 15M BES3 0.2
1 ABELE 97H CBAR
.......... ASTON 88C LASS _ 3.2
4.3

(Confidence Level = 0.118)
| | J

1300 1350 1400 1450 1500 1550
h1(1415) MASS (MeV)

REFID=40282

hy(1415) WIDTH NODE=M109W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M109W
90 +15 OUR AVERAGE
90.3+ 9.84+17.5 2.2k 1 ABLIKIM 18ABBES3 J/¢ — n'hy — n'K*K |
84 +12 +40 1 ABLIKIM 15M BES3  %(25) = 7xc12 — |
170 +80 ABELE 97H CBAR pp — K? ngono
80 +30 ASTON 88C LASS 11K p — K% KEaFA
1 +Kk— 0 0yt
Final states KT K~ «¥ and KSK . I NODE=M109W:LINKAGE=A
hy(1415) DECAY MODES NODE=M109215;NODE=M109
Mode
N KK*(892)+ c.c. DESIG=1
h1(1415) REFERENCES NODE=M109
ABLIKIM 18AB PR D98 072005 M. Ablikim et al. (BESIII Collab.) REFID=59456
ABLIKIM 15M PR D91 112008 M. Ablikim et al. (BESIII Collab.) REFID=56778
ABELE 97H PL B415 280 A. Abele et al. (Crystal Barrel Collab.) REFID=45765
)

ASTON 88C PL B201 573 D. Aston et al. (SLAC, NAGO, CINC, INUS




a;(1420) 10Uy =1math
OMITTED FROM SUMMARY TABLE
a;(1420) MASS
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
14111' g 46M 1 AGHASYAN 188 COMP 190 TTp—o moataTp
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1414j}g 2,3 ADOLPH 15¢ COMP 1907~ p — n—nta—p

L statistical error negligible.

2 Using the isobar model and partial-wave analysis with 88 waves.
3Superseded by AGHASYAN 2018B.

a;(1420) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
1611-%}_ 46M L AGHASYAN 188 COMP 1907~ p— n - ntx " p

e o o We do not use the following data for averages, fits, limits, etc. @ o @

+ 8
15318

1 Statistical error negligible.

2,3 ADOLPH

15 COMP 1907 p— n ntn p

2 Using the isobar model and partial-wave analysis with 88 waves.
3Superseded by AGHASYAN 2018B.

Mode

a;(1420) DECAY MODES

Fraction (I;/T)

M £(980)

seen

a;(1420) BRANCHING RATIOS

I (f(980) ) /Ttotal /T
VALUE DOCUMENT ID TECN COMMENT
seen 1 ADOLPH 15¢ COMP 1907~ p — n xta p

1 Using the isobar model and partial-wave analysis with 88 waves.

AGHASYAN
ADOLPH

18B PR D98 092003
15C  PRL 115 082001

a1(1420) REFERENCES

M. Aghasyan et al.
C. Adolph et al.

(COMPASS Collab.)
(COMPASS Collab.)
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£,(1420) 1°7)

See the minireview under 1(1405).

f,(1420) MASS

VALUE (MeV) EVTS DOCUMENT ID

3/29/2020 16:58
NODE=MO006
_ 0+(1++)
NODE=MO006
NODE=MO006M2
TECN  COMMENT NODE=MO006M2

1426.3+ 0.9 OUR AVERAGE Error includes scale factor of 1.1.

1434 £ 5 + 5 133 1 ACHARD 07
1426 + 6 711 ABDALLAH  03H
1420 +14 3651 NICHITIU 02
1428 + 4 + 2 20k ADAMS 01B
1426 + 1 BARBERIS  97¢C
1425 + 8 BERTIN 97
1430 + 4 2 ARMSTRONG 92E
1462 +20 3 AUGUSTIN 92
43 T 1T 3 1100 BAI 90c
1425 +10 17 BEHREND 89
1442 + 5 T19 111 BECKER 87
1423 + 4 GIDAL 87B
1417 +13 13 AIHARA 86C
1422 + 3 CHAUVAT 84
1440 +10 4 BROMBERG 80
1426 + 6 221 DIONISI 80
1420 +20 DAHL 67

e o o We do not use the following data for averages, fits,

1430.8+ 0.9 550sA 99
1433.44+ 0.8 550sA 99
1435 + 9 PROKOSHKIN 978
1429 + 3 389 ARMSTRONG 89
1425 + 2 1520 ARMSTRONG 84
~ 1420 BITYUKOV 84

1 From a fit with a width fixed at 55 MeV.

2 This result supersedes ARMSTRONG 84, ARMSTRONG 89.

3 From fit to the K*(892) K 1 T 1 partial wave.

4 Mass error increased to account for a(980) mass cut uncertainties.

5No systematic error given.

183-209 et e™ —
eTe™ K%Kiﬂ'¥

912 eTe™ —
KIKEaT + X

Opp —
KTK—ntr—70

18 GeV 7™ p —
KTK=70n

450 pp —
ppK%Kiﬂ'jF

0.0pp —
Ki(KO)Tr:':W+7r_

85,300 71T p, pp —
7 p, pp(KK)

J/p — yKKm

I/ = vKYKELTF

Yy — K%KiTrZF

ete , WKKn

ete” o ete  KKn
ete” o ete  KKn
ISR 31.5 pp

100 m—p — KKnX
HBC 47~ p— KKmn
HBC 1.6-427 p

limits, etc. @ @ ®

L3
DLPH

OBLX
B852

OMEG
OBLX

OMEG

DM2
MRK3
CELL
MRK3

MRK2
TPC
SPEC
SPEC

SPEC pp —>O Pslow
(Kg KTn™) Pfast
SPEC pp —>O Pslow

(Ks K= xT) Pfast
GAM4 100 7~ p — n7r07r0n
OMEG 300 pp - KKmpp
OMEG 85 7r+p, pp —

(=T, p) (KKm)p
SPEC 32K p—

Ktk—=0y

OCCUR=2

NODE=MO006M2;LINKAGE=CH
NODE=MO006M2;LINKAGE=C
NODE=MO006M2;LINKAGE=B
NODE=MO006M2;LINKAGE=A
NODE=MO006M2;LINKAGE=N1

f1(1420) WIDTH NODE=M006W
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M006W
54.5+ 2.6 OUR AVERAGE
51 +14 711 ABDALLAH 03H DLPH 91.2 8+§[_—>
KgK T+ X
61 + 8 3651 NICHITIU 02 OBLX O0pp —
KtK—atr—x0
38 £ 9 +£6 20k ADAMS 0l1B B852 18 GeV 7~ p —
Ktk=7x0n
58 + 4 BARBERIS 97C OMEG 450 pp —
ppK%K:‘:w:F
45 +10 BERTIN 97 OBLX 0.0 pp —
Ki(KO)TI'$7T+7T7
58 +10 6 ARMSTRONG 926 OMEG 85,300 1 p, pp —

T p, pp(KKm)
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129 441 TAUGUSTIN 92 DM2

68 T3 *8 1100 BAI 90c MRK3

42 £22 17 BEHREND 89 CELL
a0 T1T 45 111 BECKER 87 MRK3
35 T30 13 AIHARA 86C TPC
47 £10 CHAUVAT 84 SPEC
62 +14 BROMBERG 80 SPEC
40 +15 221 DIONISI 80 HBC
60 +20 DAHL 67 HBC

e o o We do not use the following data for averages, fits, limits,
68.7+ 2.9 8 50SA 99 SPEC
58.8+ 3.3 850SA 99 SPEC
90 +25 PROKOSHKIN 978 GAM4
58 + 8 389 ARMSTRONG 89
62 £ 5 1520 ARMSTRONG 84

~ 50 BITYUKOV 84 SPEC

6 This result supersedes ARMSTRONG 84, ARMSTRONG 89.
7 From fit to the K*(892) K 1T T partial wave.
8 No systematic error given.

J/Yp — yKKr
I/ = vKYKELT
Yy — K%KiTrZF

ete™ —» wKKn

ete” = ete  KKn

ISR 31.5 pp
1007~ p — KKnX
477 p— KKmn
16427 p
etc. e 0o @

PP =" Pslow

(Kg Ktr™) Pfast
PP = Pslow

(K% K=7t) Pfast
100 7~ p — 777r07r0n

OMEG 300 pp - KKmpp
OMEG 85 7r+p, pp —

(=, p) (KKm)p
2K p—
KTKk—a0y

f,(1420) DECAY MODES

Mode Fraction (I;/T)
M KKn seen
M K?*(892)+ c.c. seen
I'3 nmww possibly seen
Mg 30(980) T
g 7mp
F6 47
r oy
g oy seen

£(1420) [()l (v~)/(total)
MNKK=x) x T(v7r*)/Ttotal

VALUE (keV) CL% EVTS DOCUMENT ID TECN COMMENT
1.940.4 OUR AVERAGE
3.240.640.7 133 910 ACHARD 07 L3 183209 et e~ —
ete KS Kiw:’:
3.040.940.7 1LI2BEHREND 89 CELL eTe™ — ete™ K%Kﬂ'
237104038 HILL 89 JADE etTe  —
: ete Ki K% o
1.3+0.5+0.3 AIHARA 888 TPC ete  —
ete™ Ki K%ﬂ':F
1.6+0.740.3 11,13 GIpAL 878 MRK2 eTe™ — eTe KKn
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<8.0 95 JENNI 83 MRK2 ete™ = ete  KKnr

9 From a fit with a width fixed at 55 MeV.
10 The form factor parameter from the fit is 926 £ 78 MeV.
11 Assume a p-pole form factor.
12 ¢ - pole form factor gives considerably smaller widths.
13 published value divided by 2.
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f1(1420) BRANCHING RATIOS
r(KK*(892)+c.c.)/T(KK) r2/T1

VALUE DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o o

0.76+0.06 BROMBERG 80 SPEC 1007 p - KKxX
0.86+0.12 DIONISI 80 HBC 47 p— KKmn
I(rmwp)/T(KK) 5/l
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.3 95 CORDEN 78 OMEG 12-15 7 p
<2.0 DAHL 67 HBC 16-427 p
M(pmw)/T(KKn) 3/
VALUE CL% DOCUMENT ID TECN COMMENT
<0.1 95 ARMSTRONG 918 OMEG 300 pp — ppnrntn—
e o o \We do not use the following data for averages, fits, limits, etc. e o @

1.354+0.75 KOPKE 89 MRK3 J/¢p — wnrr(KKm)
<0.6 90 GIDAL 87 MRK2 ete™ —

eTe™ 177r+7r

<0.5 95 CORDEN 78 OMEG 12-15 7~ p

1.5 +0.8 DEFOIX 72 HBC 0.7 pp
I (ao(980) ) /T (nm) Fa/3
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
>0.1 90 PROKOSHKIN 978 GAM4 100 7~ p — 77ln0n
not seen in either mode ANDO 86 SPEC 87 p
not seen in either mode CORDEN 78 OMEG 12-157" p

0.440.2 DEFOIX 72 HBC 07pp— Tm
I(4r) /T (KK*(892)+c.c.) le/T2
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.90 95 DIONISI 80 HBC 47 p
r(KKr)/ [ (KK*(892)+c.c.) + ' (ag(980) )] M/(T2+T4)
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.65+0.27 14 pionisi 80 HBC 47 p
14 Calculated using M(KK)/I(nm) = 0.24 £ 0.07 for ag(980) fractions.
I (ap(980) ) /I (K K*(892) + c.c.) g/T2
VALUE CL% DOCUMENT ID TECN COMMENT

0.04+0.01+0.01 BARBERIS 98C OMEG 450 pp —

Pf f1(1420) Ps

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.04 68 ARMSTRONG 84 OMEG 8571 p
r(4r)/T(KK) e/l
VALUE CL% DOCUMENT ID TECN COMMENT
<0.62 95 ARMSTRONG 896 OMEG 85 mp — 4rX

0
F(0%7) /Ttotal M7/
VALUE CL% DOCUMENT ID TECN COMMENT
<0.08 95 15 ARMSTRONG 92c SPEC 300 pp — pprta—

15 Using the data on the K K7 mode from ARMSTRONG 89.

M(p%7)/T(KK™) M7/l
VALUE CL% DOCUMENT ID TECN COMMENT
<0.02 95 BARBERIS 98C OMEG 450 pp —

pr 1(1420) pg
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M(¢7)/T(KKm) lg/T1 NODE=M006R11
VALUE DOCUMENT ID TECN  COMMENT NODE=MO006R11
0.003+0.001+0.001 BARBERIS 98C OMEG 450 pp —
pf f1(1420) ps
f1(1420) REFERENCES NODE—M006
ACHARD 07  JHEP 0703 018 P. Achard et al. (L3 Collab.) REFID=51698
ABDALLAH  03H PL B569 129 J. Abdallah et al. (DELPHI Collab.) REFID=49548
NICHITIU 02  PL B545 261 F. Nichitiu et al. (OBELIX Collab.) REFID=48848
ADAMS 01B PL B516 264 G.S. Adams et al. (BNL E852 Collab.) REFID=49649
SOSA 99 PRL 83 913 M. Sosa et al. REFID=46937
BARBERIS 98C  PL B440 225 D. Barberis et al. (WA 102 Collab.) REFID=46346
BARBERIS 97C PL B413 225 D. Barberis et al. (WA 102 Collab.) REFID=45759
BERTIN 97  PL B400 226 A. Bertin et al. (OBELIX Collab.) REFID=45417
PROKOSHKIN 97B  PD 42 298 Yu.D. Prokoshkin, S.A. Sadovsky REFID=45549
Translated from DANS 354 751.
ARMSTRONG 92C  ZPHY C54 371 T.A. Armstrong et al. (ATHU, BARI, BIRM+) REFID=42097
ARMSTRONG 92E  ZPHY C56 29 T.A. Armstrong et al. (ATHU, BARI, BIRM+) JPC REFID=43173
AUGUSTIN 92 PR D46 1951 J.E. Augustin, G. Cosme (DM2 Collab.) REFID=41584
ARMSTRONG 91B  ZPHY C52 389 T.A. Armstrong et al. (ATHU, BARI, BIRM+) REFID=41862
BAI 90C PRL 65 2507 Z. Bai et al. (Mark 111 Collab.) REFID=41578
ARMSTRONG 89  PL B221 216 T.A. Armstrong et al. (CERN, CDEF, BIRM+) JPC REFID=40729
ARMSTRONG 89G ZPHY (43 55 T.A. Armstrong et al. (CERN, BIRM, BARI+) REFID=40930
BEHREND 89  ZPHY C42 367 H.J. Behrend et al. (CELLO Collab.) REFID=40732
HILL 89  ZPHY C42 355 P. Hill et al. (JADE Collab.) JP REFID=40741
KOPKE 89  PRPL 174 67 L. Kopke et al. (CERN) REFID=41863
AIHARA 88B PL B209 107 H. Aihara et al. (TPC-2 Collab.) REFID=40572
BECKER 87  PRL 59 186 J.J. Becker et al. (Mark 111 Collab.) JP REFID=40015
GIDAL 87  PRL 59 2012 G. Gidal et al. (LBL, SLAC, HARV) REFID=40223
GIDAL 87B PRL 59 2016 G. Gidal et al. (LBL, SLAC, HARV) REFID=40224
AIHARA 86C PRL 57 2500 H. Aihara et al. (TPC-2 Collab.) JP REFID=21326
ANDO 86  PRL 57 1296 A. Ando et al. (KEK, KYOT, NIRS, SAGA+) REFID=20891
ARMSTRONG 84  PL 146B 273 T.A. Armstrong et al. (ATHU, BARI, BIRM+) JP REFID=20929
BITYUKOV ~ 84  SINP 39 735 S. Bityukov et al. (SERP) REFID=45856
Translated from YAF 39 1165.
CHAUVAT 84  PL 148B 382 P. Chauvat et al. (CERN, CLER, UCLA+) REFID=20932
JENNI 83 PR D27 1031 P. Jenni et al. (SLAC, LBL) REFID=20304
BROMBERG 80 PR D22 1513 C.M. Bromberg et al. (CIT, FNAL, ILLC+) REFID=20922
DIONISI 80 NP B169 1 C. Dionisi et al. (CERN, MADR, CDEF+) IJP REFID=20924
CORDEN 78 NP Bl144 253 M.J. Corden et al. (BIRM, RHEL, TELA+) REFID=20452
DEFOIX 72 NP B44 125 C. Defoix et al. (CDEF, CERN) REFID=20435
DAHL 67 PR 163 1377 O.l. Dahl et al. (LRL) P REFID=20321
Also PRL 14 1074 D.H. Miller et al. (LRL, UCB) REFID=21291
NODE=M125
16U =0 )

VALUE (MeV) EVTS

w(1420) MASS

DOCUMENT ID TECN

COMMENT

(1400-1450) OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1418+ 30+ 10 824

L AKHMETSHIN 17A CMD3 1.4-2.0 et e~

1470+ 50 13.1k 2 AULCHENKO 15A SND
13824 23+ 70 AUBERT 07AU BABR
13504+ 20+ 20 AUBERT,B 04N BABR
14004+ 504130 1.2M 3 ACHASOV 03D RVUE
1450+ 10 4 HENNER 02 RVUE
13734+ 70 177 5 AKHMETSHIN 000 CMD2
13704 25 5095 ANISOVICH  00H SPEC
1400 150 6 ACHASOV 984 RVUE
~ 1400 7TACHASOV  98H RVUE
~ 1460 8 ACHASOV 984 RVUE
14404+ 70 9 CLEGG 94 RVUE
1419+ 31 315 10 ANTONELLI 92 DM2

— wn
1.05-1.80 et e —
Tt
10.6 et e
106 ete™ —» wta— 7r0'y
0.44-2.00 et e™ —
T
1.2-2.0 et e
1.2-1.38 eT e~

0.0 pp — wr07070

0

— w7r+7r_'y

— pmW, WTT
- wrtr
ete > ntan
ete” o> wrtn

ete™ » KTK™

1.3424eTe™ = pr

NODE=M125M

NODE=M125M
— UNCHECKED <

OCCUR=2
OCCUR=3



LFrom a fit of the interfering w(1420) and w(1650) with a relative phase of 7 and other
parameters floating.

2From a fit with contributions from w(782), ¢(1020), w(1420), and w(1650).

3From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASOV 02E, and
ACHASOV 03D data on the 7+ 7~ 79 and ANTONELLI 92 on the wr™ 7™ final states.
Supersedes ACHASQOV 99E and ACHASOV 02E.

4Using results of CORDIER 81 and preliminary data of DOLINSKY 91 and AN-
TONELLI 92.

5 Using the data of AKHMETSHIN 00D and ANTONELLI 92. The pm dominance for the
energy dependence of the w(1420) and w(1650) width assumed.

6Using data from BARKOV 87, DOLINSKY 91, and ANTONELLI 92.

7 Using the data from ANTONELLI 92.

8Using the data from IVANOV 81 and BISELLO 88B.

9From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.
From a fit to two Breit-Wigner functions interfering between them and with the w,¢ tails
with fixed (4,—,+) phases.

w(1420) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
(180-250) OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. e o @

104+ 35+ 10 824 1 AKHMETSHIN 17A CMD3 1.4-2.0 et e™ — wn

880170 13.1k 2 AULCHENKO 15A SND 1.05-1.80 et e™ —
T

480180 3ACHASOV 10D SND 1.075-2.0 et e~ — 0y

130+ 50100 AUBERT 07AUBABR 106 ete™ — wrtr v

450+ 70+ 70 AUBERT,B 04N BABR 106 eTe™ — 77— 70~

870173904450 12M  4ACHASOV 030 RVUE 0.44-2.00 ebem —
T

199+ 15 5 HENNER 02 RVUE 12-20ete™ = pm wrn

188+ 45 177 6 AKHMETSHIN 00D CMD2 1.2-1.38 ete™ — wrta—

360120 5005 ANISOVICH  00H SPEC 0.0 pp — wn07070

240+ 70 7 CLEGG 94 RVUE

174+ 59 315 8 ANTONELLI 92 DM2 1.34-24ete™ — pr

1 From a fit of the interfering w(1420) and w(1650) with a relative phase of 7 and other
parameters floating.

2From a fit with contributions from w(782), ¢(1020), w(1420), and w(1650).

3From a fit of a VMD model with two effective resonances with masses of 1450 MeV
and 1700 MeV to describe the excited vector states w(1420), p(1450), w(1650), and
p(1700). Systematic errors not evaluated.

4From the combined fit of ANTONELLI 92, ACHASOV 01E, ACHASOV 02E, and
ACHASOV 03D data on the 7 7~ 70 and ANTONELLI 92 on the wnt 7 final states.
Supersedes ACHASOV 99E and ACHASOV 02E.

5Using results of CORDIER 81 and preliminary data of DOLINSKY 91 and AN-
TONELLI 92.

6 Using the data of AKHMETSHIN 00D and ANTONELLI 92. The p7 dominance for the
energy dependence of the w(1420) and w(1650) width assumed.

7 From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.
From a fit to two Breit-Wigner functions interfering between them and with the w,¢ tails
with fixed (4,—,+) phases.

w(1420) DECAY MODES

Mode Fraction (I';/T)
M pT seen
M wrm seen
3wy
M4 b1(1235) 7 seen
g ete seen

I'6 7T0’7
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w(1420) ()M (e e~)/M2(total)

F(pm)/Trotal x T(e*€7)/Tiotal M/l x s/l

VALUE (units 10_6) EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.73 +0.08 13.1k 1 AULCHENKO 15A SND  1.05-1.80 eare* -
T

0.82 +£0.05 40.06 AUBERT,B 04N BABR 106 eTe™ —
7r+7r_7r0'y

0.65 +£0.13 £0.21 12M 23 ACHASOV 030 RVUE 0.44-2.00 ear e —
T

0.625+0.160 45 CLEGG 94 RVUE

0.466+0.178 6,7 ANTONELLI 92 DM2 134-24eTe™ — pr

LFrom a fit with contributions from w(782), ¢(1020), w(1420), and w(1650).

2 Calculated by us from the cross section at the peak.

3From the combined fit of ANTONELLI 92, ACHASOV 01E, ACHASOV 02E, and
ACHASOV 03D data on the 7+ 7~ 70 and ANTONELLI 92 on the w7 7~ final states.
Supersedes ACHASQOV 99t and ACHASOV 02E.

4From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.

5From the partial and leptonic width given by the authors.

6 From a fit to two Breit-Wigner functions interfering between them and with the w,¢ tails
with fixed (4,—,+) phases.

7 From the product of the leptonic width and partial branching ratio given by the authors.

r(mr-;r)/rtm. X I'(e+e‘)/l't°ta| r2/r X r5/r

VALUE (units 10_8) DOCUMENT ID TECN  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

19.745.7 AUBERT 07AU BABR 10.6 eTe™ — wrtn ~
1.94+1.9 1 AKHMETSHIN 00D CMD2 1.2-2.4 etTe™ — wrtn

1 Using the data of AKHMETSHIN 00D and ANTONELLI 92. The pm dominance for the
energy dependence of the w(1420) and w(1650) width assumed.

M(wn)/Ttotal x (et e™)/Teotal 3/r xTs/T
VALUE (units 1078) EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

21730 ACHASOV 19 SND ete™ — ntz— 0y
5.04£2.60.3 824 L AKHMETSHIN 17A CMD3 1.4-2.0 et e™ — wn
1.61‘8:2 808  2ACHASOV 168 SND 1.34-2.00 eTe™ — wy

LFrom a fit of the interfering w(1420) and w(1650) with a relative phase of 7 and other
parameters floating. From an alternative fit ['(w(1420) — wn)/Tioia) X M(w(1420) —

ete ) =53+16eV.

2From a fit with contributions from w(1420), w(1650), and ¢(1680). The mass and the
width of w(1420) are fixed to the 2014 edition (PDG 14) of this review.

r(""o’)’)/ Meotal X M(ete™)/Tiotal

VALUE (units 10_8) DOCUMENT ID TECN  COMMENT

rﬁ/r X r5/r

e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.23+0.14 LACHASOV 10D SND 1.075-2.0 et e — 70~
2.0370-79 2 AKHMETSHIN 05 CMD2 0.60-1.38 et e~ — 70+

LFrom a fit of a VMD model with two effective resonances with masses of 1450 MeV
and 1700 MeV to describe the excited vector states w(1420), p(1450), w(1650), and
p(1700). Systematic errors not evaluated.

2 Using 1420 MeV and 220 MeV for the w(1420) mass and width.

w(1420) BRANCHING RATIOS

M (w7 ) /Teotal r2/T
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.3014+0.029 1 HENNER 02 RVUE 12-20ete” = prm wnm

possibly seen AKHMETSHINOOD CMD2 ete™ — wrtnr
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I (wmm) /T (by(1235)7) Fa/Ta
VALUE EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.60-0.16 5095 ANISOVICH  00H SPEC 0.0 pp — waOx0#0
r(Pﬂ')/ Mtotal ry/r
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

CORDIER 81

Translated from ZETFP 46 132.

PL 106B 155

A. Cordier et al.

(ORSAY

0.699+0.029 1 HENNER 02 RVUE 12-20ete” — P, WTT
F(e+ e‘)/rtcm F5/F
VALUE (units 1077) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
~ 6.6 12M 23 ACHASOV 030 RVUE 0.44-2.00 efe™ —
Tt

23 +1 1 HENNER 02 RVUE 12-20ete  — P, WTT

1 Assuming that the w(1420) decays into p7 and wmm only.

2 Calculated by us from the cross section at the peak.

3 Assuming that the w(1420) decays into p only.

w(1420) REFERENCES
ACHASOV 19 PR D99 112004 M.N. Achasov et al. (SND Collab.)
AKHMETSHIN 17A  PL B773 150 R.R. Akhmetshin et al. (CMD-3 Collab.)
ACHASOV 16B PR D94 092002 M.N. Achasov et al. (SND Collab.)
AULCHENKO 15A JETP 121 27 V.M. Aulchenko et al. (SND Collab.)
Translated from ZETF 148 34.
PDG 14 CP C38 070001 K. Olive et al. (PDG Collab.)
ACHASOV 10D PR D98 112001 M.N. Achasov et al. (SND Collab.)
AUBERT 07AU PR D76 092005 B. Aubert et al. (BABAR Collab.)
AKHMETSHIN 05 PL B605 26 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
AUBERT,B 04N PR D70 072004 B. Aubert et al. (BABAR Collab.)
ACHASOV 03D PR D68 052006 M.N. Achasov et al. (Novosibirsk SND Collab.)
ACHASOV 02E PR D66 032001 M.N. Achasov et al. (Novosibirsk SND Collab.)
HENNER 02 EPJ C26 3 V.K. Henner et al.
ACHASOV 01E PR D63 072002 M.N. Achasov et al. (Novosibirsk SND Collab.)
AKHMETSHIN 00D PL B489 125 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
ANISOVICH ~ 00H PL B485 341 A.V. Anisovich et al.
ACHASOV 99E  PL B462 365 M.N. Achasov et al. (Novosibirsk SND Collab.)
ACHASOV 98H PR D57 4334 N.N. Achasov, A.A. Kozhevnikov
CLEGG 94 ZPHY C62 455 A.B. Clegg, A. Donnachie (LANC, MCHS)
ANTONELLI 92 ZPHY C56 15 A. Antonelli et al. (DM2 Collab.)
DOLINSKY 91  PRPL 202 99 S.I. Dolinsky et al. (NOVO)
BISELLO 88B ZPHY (39 13 D. Bisello et al. (PADO, CLER, FRAS+)
BARKOV 87 JETPL 46 164 L.M. Barkov et al. (NOVO)
)
)

IVANOV 81

PL 107B 297

P.M. Ivanov et al.

(NOVO
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)

OMITTED FROM SUMMARY TABLE
This entry lists nearby peaks observed in the D wave of the K K and

atn~ systems. Needs confirmation.

£(1430) MASS

VALUE (MeV) DOCUMENT ID TECN  COMMENT

~ 1430 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1453+ 4 LVLADIMIRSK..01 SPEC 407~ p— KZKYn

1421+ 5 AUGUSTIN 87 DM2 J/¢p — ~vrta—

1480450 AKESSON 86 SPEC pp— pp7r+7r_

1436 728 DAUM 84 CNTR 17-187 p— KT K™ n
1412+ 3 DAUM 84 CNTR 637 p — Kg KOS n, KT K=n
1439" 2 2 BEUSCH 67 OSPK 57127 p— KIKn

LyPC — g+ + or 2.
2Not seen by WETZEL 76.

>(1430) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. @ o @

13+ 5 3 VLADIMIRSK..01 SPEC 407~ p — K% Kgn

30+ 9 AUGUSTIN 87 DM2 J/¢p —» ~vxta™
150450 AKESSON 8 SPEC pp— pprtn—

81739 DAUM 84 CNTR 17-18 7 p— KT K™n

14+ 6 DAUM 84 CNTR 6371 p— K% KOS n, KT K=n
43717 4 BEUSCH 67 OSPK 57127 p— KLKkYn

3JPC _ g+ + or 2t +.
4 Not seen by WETZEL 76.

£,(1430) DECAY MODES

Mode
KK
M @m

£,(1430) REFERENCES

VLADIMIRSK... 01 PAN 64 1895 V.V. Vladmirsky et al.
Translated from YAF 64 1979.
AUGUSTIN 87 ZPHY C36 369 J.E. Augustin et al.

(LALO, CLER, FRAS+
AKESSON 86 NP B264 154 T. Akesson et al.

)

(Axial Field Spec. Collab.)
(AMST, CERN, CRAC, MPIM+) JP
)
)

DAUM 84 ZPHY (23 339 C. Daum et al.
WETZEL 76 NP B115 208 W. Wetzel et al. (ETH, CERN, LOIC
BEUSCH 67 PL 25B 357 W. Beusch et al. (ETH, CERN
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NODE=M149
G(PCy _ 1—(0++
a0(1450) RUSERRCRY
See minireview on scalar mesons under fy(500). NODE=M149
ag(1450) MASS NODE=M149M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M149M
1474 +19 OUR AVERAGE
1480 +30 ABELE 98 CBAR 0.0pp —» KOkErnTF
1470 +25 1 AMSLER 95D CBAR 0.0 5p — 797070,
20nn, 7070y
e e o We do not use the following data for averages, fits, limits, etc. e o @
1458 +14 +15 190k 2 AAL 16N LHCB DO — K% KE T |
1515 +30 3 ANISOVICH 09 RVUE 0.0 pp, 7N
131681 97247 4 UEHARA 09A BELL ~~ — 707
1432 +£13 +25 5BUGG 08A RVUE pp
1477 +10 80k 6 UMAN 06 E835 5.2pp— nnnd
1441 f‘l‘g 35280 3 BAKER 03 SPEC Bp— wrnta a0
1303 +16 7BARGIOTTI 03 OBLX pp
1206 +10 8 AMSLER 02 CBAR 0.9pp— 970y
1565 =430 8 ANISOVICH 988 RVUE Compilation
1290 +10 9 BERTIN 988 OBLX 0.0pp — KEK T
1450 +40 AMSLER 94D CBAR 0.0 pp — 970y
1410 +25 ETKIN 82c MPS 237 p— nng
~ 1300 MARTIN 78 SPEC 10 kKTp — K%ﬂp
1255 + 5 10 cason 76
1Coupled—channel analysis of AMSLER 958, AMSLER 95¢, and AMSLER 94D. NODE=M149M;:LINKAGE=AB
2Using a model with Gaussian constraints to the PDG averaged values . I NODE=M149M:LINKAGE=A
3 From the pole position. NODE=M149M;LINKAGE=PP
4May be a different state. NODE=M149M;LINKAGE=UE
5Using data from AMSLER 94D, ABELE 98, and BAKER 03. Supersedes BUGG 94. NODE=M149M:LINKAGE=BU
6 Statistical error only. NODE=M149M;:LINKAGE=ST
7Coupled channel analysis of rta— 7r0, KT K— 7r0, and KT K%w$ NODE=M149M:LINKAGE=BG
8 T-matrix pole. NODE=M149M;LINKAGE=AN
9 Not confirmed by BUGG 08A. NODE=M149M;LINKAGE=BE
10 |sospin 0 not excluded. NODE=M149M:LINKAGE=CC
ap(1450) WIDTH NODE=M149W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M149W
265 +13 OUR AVERAGE
265 =+15 ABELE 98 CBAR 0.0pp —» KOkErTF
265 =+30 1 AMSLER 95D CBAR 0.0 5p — 797070,

7T07777- 7r07r07]

e o o We do not use the following data for averages, fits, limits, etc. ® o @

282 +£12 +13 190k 2 pAL 16N LHCB DO — K%Kiﬁ |

230 +36 3 ANISOVICH 09 RVUE 0.0 pp, 7N

650" 22301 4 UEHARA 09A BELL ~+ — w0y

196 +10 +10 5BUGG 08A RVUE pp

267 +11 80k  ®UMAN 06 E835 52pp— nnad

110 +14 35280 3 BAKER 03 SPEC pp— wrta a0

92 116 7TBARGIOTTI 03 OBLX pp

81 +21 8 AMSLER 02 CBAR 09pp — 970y

202 +40 8 ANISOVICH 988 RVUE Compilation

80 + 5 9 BERTIN 988 OBLX 0.0pp » KEK T

270 440 AMSLER 94D CBAR 0.0 pp — n9a0p

230 +30 ETKIN 82 MPS 237 p— n2KY
~ 250 MARTIN 78 SPEC 10 KE¥p — K(S)ﬂp

79 +10 10 cason 76



1Coupled—channel analysis of AMSLER 958, AMSLER 95C, and AMSLER 94D.
2Using a model with Gaussian constraints to the PDG averaged values .
3 From the pole position.
4 May be a different state.
5Using data from AMSLER 94D, ABELE 98, and BAKER 03. Supersedes BUGG 94.
Statistical error only.
7Coupled channel analysis of rta— 7r0, KTt K— 7r0, and KE K%w$.
8 T_matrix pole.
9 Not confirmed by BUGG 08A.
10 Isospin 0 not excluded.

ag(1450) DECAY MODES

Mode Fraction (I';/T)
M 7wy 0.09340.020
Mo wn/(958) 0.033+0.017
N KK 0.082+0.028
M4 WTT DEFINED AS 1
F5 30(980) T seen
e 77 seen

ag(1450) F(i)r(~)/r (total)

(wn) x T(v7)/Ttotal Mle/T
VALUE (eV) DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
4324611973 L UEHARA 09A BELL ~~ — 799y

1 May be a different state.

ap(1450) BRANCHING RATIOS

/

I (wn'(958)) /I (wn) 2/
VALUE DOCUMENT ID TECN COMMENT
0.35+0.16 1 ABELE 98 CBAR 0.0pp— K)KErF
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.4340.19 ABELE 97c CBAR 0.0 pp — n9x04/

1 Using 7r0n from AMSLER 94D.
r(KK)/r(xn) 3/l
VALUE DOCUMENT ID TECN COMMENT
0.88+0.23 1 ABELE 98 CBAR 00pp— KIKTrF

L using 797 from AMSLER 94D.
IM(wnrn)/T(7n) F4/T1
VALUE EVTS DOCUMENT ID TECN COMMENT
10.7+2.3 35280 1 BAKER 03 SPEC Bp— wrta— a0

1 Using results on pp — ag(1450)0 70, ay(1450) — 770 from ABELE 96C and assuming
the wp mechanism for the w7 state.

I'(ao(980)1r1r) /Ttotal s/
VALUE DOCUMENT ID TECN COMMENT

seen BUGG 08A RVUE pp

I (ag(980) 7 ) /T () Ms/I
VALUE DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<43 ANISOVICH 01 RVUE 0 Pp — 7]27r+ 27
F(v7)/Ttotal /T
VALUE DOCUMENT ID TECN COMMENT

seen 1 UEHARA 09A BELL ~y — 0p

1 May be a different state.
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a(1450) REFERENCES

AALJ 16N PR D93 052018 R. Aaij et al. (LHCb Collab.)
ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev
UEHARA 09A PR D80 032001 S. Uehara et al. (BELLE Collab.)
BUGG 08A PR D78 074023 D.V. Bugg (LoQM)
UMAN 06 PR D73 052009 I. Uman et al. (FNAL EB835)
BAKER 03 PL B563 140 C.A. Baker et al.
BARGIOTTI 03 EPJ C26 371 M. Bargiotti et al. (OBELIX Collab.)
AMSLER 02 EPJ C23 29 C. Amsler et al.
ANISOVICH 01 NP A690 567 A.V. Anisovich et al.
ABELE 98 PR D57 3860 A. Abele et al. (Crystal Barrel Collab.)
ANISOVICH 98B SPU 41 419 V.V. Anisovich et al.

Translated from UFN 168 481.
BERTIN 98B PL B434 180 A. Bertin et al. (OBELIX Collab.)
ABELE 97C PL B404 179 A. Abele et al. (Crystal Barrel Collab.)
ABELE 96C NP A609 562 A. Abele et al. (Crystal Barrel Collab.)
AMSLER 95B PL B342 433 C. Amsler et al. (Crystal Barrel Collab.)
AMSLER 95C PL B353 571 C. Amsler et al. (Crystal Barrel Collab.)
AMSLER 95D PL B355 425 C. Amsler et al. (Crystal Barrel Collab.)
AMSLER 94D PL B333 277 C. Amsler et al. (Crystal Barrel Collab.) IGJPC
BUGG 94 PR D50 4412 D.V. Bugg et al. LOQM)
ETKIN 82C PR D25 2446 A. Etkin et al. (BNL, CUNY, TUFTS, VAND)
MARTIN 78 NP B134 392 A.D. Martin et al. (DURH, GEVA)
CASON 76 PRL 36 1485 N.M. Cason et al. (NDAM, ANL)

IG(JPC) _ 1+(1 7))

p(1450)

See the related review(s):
p(1450) and p(1700)

p(1450) MASS
p(1450) MASS

VALUE (MeV) DOCUMENT ID

1465+25 OUR ESTIMATE This is only an educated guess; the error given is larger than
the error on the average of the published values.

np° MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. o o

1500+ 10 7.4k L ACHASOV 18 SND 1.22-2.00 ete= — pata— |
1497 + 14 2 AKHMETSHIN 018 CMD2 ete™ — nvy

1421+15 3 AKHMETSHIN 00D CMD2 ete™ — nata—

1470420 ANTONELLI 88 DM2 ete™ — prtnr

144610 FUKUI 88 SPEC 897 p — 7]7r+ T n

1 From the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the
interfering p(1450), p(1700) and p(2150) with the parameters of the p(1450) and p(1700)
floating and the mass and width of the p(2150) fixed at 2155 MeV and 320 MeV,
respectively. The phases of the resonances are 7, 0 and m, respectively.

2Using the data of AKHMETSHIN 01B on ete™ — nvy, AKHMETSHIN 00D and
ANTONELLI 88 on et e™ — nrtr

3 Using the data of ANTONELLI 88, DOLINSKY 91, and AKHMETSHIN 00D. The energy-
independent width of the p(1450) and p(1700) mesons assumed.

wm MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o o

1510+ 7 10.2k 1 ACHASOV 16D SND  1.05-2.00 eTe™ — #0704
1544221 12 821  2MATVIENKO 15 BELL BO - D*Twn—
1491419 7815 3ACHASOV 13 SND  1.05-2.00 et e — 7070~
1582417425 2382 4 AKHMETSHIN 038 CMD2 ete — #0704
1349425710 341 5 ALEXANDER 018 CLE2 B — D(*)wr—

152310 6EDWARDS  00a CLE2 7~ — wr v,

1463425 7 CLEGG 94 RVUE

1250 8 ASTON 80C OMEG 20-70 vp — wnlp
1290440 8 BARBER 80C SPEC 3-5+p — wrlp
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1From a phenomenological model based on vector meson dominance with interfer-
ing p(770), p(1450), and p(1700). The p(1700) mass and width are fixed at 1720
MeV and 250 MeV, respectively. Systematic uncertainties not estimated. Supersedes
ACHASOV 13.
Using Breit-Wigner parameterization of the p(1450) and assuming equal probabilities of
the p(1450) — =7 and p(1450) — wm decays.
From a phenomenological model based on vector meson dominance with the interfering
p(1450) and p(1700) and their widths fixed at 400 and 250 MeV, respectively. Systematic
uncertainty not estimated.

4Using the data of AKHMETSHIN 03B and BISELLO 91B assuming the wr9 and 7T 7~
mass dependence of the total width. p(1700) mass and width fixed at 1700 MeV and
240 MeV, respectively.

5 Using Breit-Wigner parameterization of the p(1450) and assuming the wm™ mass de-
pendence for the total width.

6 Mass-independent width parameterization. p(1700) mass and width fixed at 1700 MeV
and 235 MeV respectively.

7Using data from BISELLO 91B, DOLINSKY 86 and ALBRECHT 87L.

8 Not separated from b1 (1235), not pure JP =17 effect.

47 MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1435440 ABELE 018 CBAR 0.0pn — 2r 2707+

1350+ 50 ACHASOV 97 RVUE ete™ = 2(xtn7)

1449+ 4 1 ARMSTRONG 89 OMEG 300 pp — pp2(xT7™)

1 Not clear whether this observation has /=1 or 0.

«n MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1326.35+ 3.46 1 BARTOS 17 RVUE ete™ — #tr

1342.314+46.62 2 BARTOS 17A RVUE ete™ = ntx

1373.83+£11.37 3 BARTOS 17A RVUE 77 — 7 a0y,

1429 441 20K  4LEES 17¢ BABR J/¢ —» atn—x0

1350 +20 T30 635k 5 ABRAMOWICZI2 ZEUS ep — entn p

1493  +15 6 LEES 126 BABR ete™ — ntza—y

1446 + 7 +28 54M TSFUJKAWA 08 BELL 7 — x lu,

1328  +15 9 SCHAEL 05¢ ALEP 7= — n alu_

1406 +15 87k 10 ANDERSON 00A CLE2 7= — n alu_

~ 1368 11 ABELE 99c CBAR 0.05d — nta—n p

1348 £33 BERTIN 98 OBLX 0.05-0.405 fip —
onta—

1411 +14 12 ABELE 97 CBAR pn— 7 7970

1370 T30 ACHASOV 97 RVUE ete™ — ntn—

1350 440 10 BERTIN 97¢ OBLX 0.0%p — ata— 0

1282 437 BERTIN 97D OBLX 0.05 pp — 2nt2n—

1424 425 BISELLO 890 DM2 ete — ntr

1265.5 +75.3 DUBNICKA 89 RVUE ete™ — 7ntx

1292 417 I3 KURDADZE 83 OLYA 0.64-1.4eTe™ —

™ T

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of LEES 12G and ABLIKIM 16cC.

2Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,
and AMBROSINO 11A.

Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of FUJIKAWA 08.
4From a Dalitz plot analysis in an isobar model with p(1450) and p(1700) masses and
widths floating.
5 Using the KUHN 90 parametrization of the pion form factor, neglecting p—w interference.
Using the GOUNARIS 68 parametrization of the pion form factor leaving the masses and
widths of the p(1450), p(1700), and p(2150) resonances as free parameters of the fit.
7 From the GOUNARIS 68 parametrization of the pion form factor.
8|F,.(0)|2 fixed to 1.
From the combined fit of the 7~ data from ANDERSON 00A and SCHAEL 05C and
et e~ data from the compilation of BARKOV 85, AKHMETSHIN 04, and ALOISIO 05.
p(1700) mass and width fixed at 1713 MeV and 235 MeV, respectively. Supersedes
BARATE 97M.

10 p(1700) mass and width fixed at 1700 MeV and 235 MeV, respectively.

11/)(1700) mass and width fixed at 1780 MeV and 275 MeV respectively.
T-matrix pole.

13 Using for p(1700) mass and width 1600 + 20 and 300 + 10 MeV respectively.
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KK MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1208 +8 49 190k L AAL 16N LHCB D0 — Kg KT T
1422.8+6.5 27k 2 ABELE 99D CBAR + 00pp— KTk 0
1 Using the GOUNARIS 68 parameterization with fixed width.
2 K-matrix pole. Isospin not determined, could be w(1420).
K'K*(892) + c.c. MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1505+19+7 AUBERT 08s BABR 10.6 eT e~ — KK*(892)~
M (1450)0 — Mp(1450)=
VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

—31.53+47.99 1 BARTOS 17A RVUE eT

e — 7r+7r_,

- )
T—)’?Tﬂ'l/T

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,

AMBROSINO 11A, and FUJIKAWA 08.

p(1450) WIDTH

p(1450) WIDTH
VALUE (MeV)

DOCUMENT ID TECN

COMMENT

400+ 60 OUR ESTIMATE This is only an educated guess; the error given is larger than

the error on the average of the published values.

e o o We do not use the following data for averages, fits,

4801180 L ACHASOV 100 SND

limits, etc. @ o @

1.075-2.0 et e~ — a0«

1From a fit of a VMD model with two effective resonances with masses of 1450 MeV
and 1700 MeV to describe the excited vector states w(1420), p(1450), w(1650), and

p(1700). Systematic errors not evaluated.

np° MODE

VALUE (MeV) EVTS DOCUMENT ID TECN

COMMENT

e o o We do not use the following data for averages, fits,

limits, etc. @ o @

280420 7.4k L ACHASOV 18 SND 122200 ete” = nrnta—
226144 2 AKHMETSHIN 018 CMD2 et e™ — nv

211431 3 AKHMETSHIN 00D CMD2 ete™ — nata—

230+30 ANTONELLI 88 DM2 ete™ — pata—

60+15 FUKUI 88 SPEC 8957 p— nata n

1 From the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the
interfering p(1450), p(1700) and p(2150) with the parameters of the p(1450) and p(1700)
floating and the mass and width of the p(2150) fixed at 2155 MeV and 320 MeV,
respectively. The phases of the resonances are 7, 0 and m, respectively.

2Using the data of AKHMETSHIN 018 on et
ANTONELLI 88 0on ete™ — nata—.
3 Using the data of ANTONELLI 88, DOLINSKY 91, and

e~ — n~, AKHMETSHIN 00D and

AKHMETSHIN 00D. The energy-

independent width of the p(1450) and p(1700) mesons assumed.

wm MODE

VALUE (MeV) EVTS DOCUMENT ID

TECN  COMMENT

e o o We do not use the following data for averages, fits,

440+ 40 10.2k LACHASOV 16D
3031 31+69 821  2MATVIENKO 15

429+ 42+10 2382 3 AKHMETSHIN 03B
547+ 861 40 341 4 ALEXANDER 018
400+ 35 5 EDWARDS  00A
311+ 62 6 CLEGG 94

300 7 ASTON 80C
320100 7 BARBER 80C

limits, etc. @ o ®

SND 1.05—2.%0 ete™ —
7r07r ¥

BELL BV — D*twr—

CMD2 ete— 7r07r0'y

CLE2 B — DM wr—

CLE2 71—

RVUE

OMEG 20-70 vp — w7T0p
SPEC 3-5~p — w7r0p

— W I/,r
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1From a phenomenological model based on vector meson dominance with interfer-
ing p(770), p(1450), and p(1700). The p(1700) mass and width are fixed at 1720
MeV and 250 MeV, respectively. Systematic uncertainties not estimated. Supersedes
ACHASOV 13.

Using Breit-Wigner parameterization of the p(1450) and assuming equal probabilities of
the p(1450) — =7 and p(1450) — wm decays.

3 Using the data of AKHMETSHIN 03B and BISELLO 918 assuming the w70 and 7T 7~
mass dependence of the total width. p(1700) mass and width fixed at 1700 MeV and
240 MeV, respectively.

4Using Breit-Wigner parameterization of the p(1450) and assuming the wm™ mass de-
pendence for the total width.

5 Mass-independent width parameterization. p(1700) mass and width fixed at 1700 MeV
and 235 MeV respectively.

6Using data from BISELLO 91B, DOLINSKY 86 and ALBRECHT 87L.

7 Not separated from b1(1235), not pure JP =17 effect.

47 MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
3254100 ABELE 018 CBAR 0.0 pn — 2 2707+
«n MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e e o \We do not use the following data for averages, fits, limits, etc. e o @
324.13+ 12.01 1 BARTOS 17 RVUE ete  — ntnx |
492.17+138.38 2 BARTOS 17A RVUE ete™ — ntn |
340.87+ 23.84 3 BARTOS 17A RVUE 7= — 7~ x0u_ |
576 + 29 20K 4LEES 17C BABR J/¢ — nta—x0 |
460 =+ 30 fj{g 63.5k 5 ABRAMOWICZ12 ZEUS ep — enta p
427 + 31 6 LEES 126 BABR ete™ = #ta—y
434 4+ 16 +60 54M T8FUJIKAWA 08 BELL 7 — 7 70u_
468 £ 41 9 SCHAEL 05¢ ALEP 7~ — 770w
455 + 41 87k 10 ANDERSON 00A CLE2 7= — 7 alu_
~ 374 11 ABELE 99C CBAR 0.0pd —» nta— 7 p
275 4 10 BERTIN 98 OBLX 0.05-0.405 fip —
atata—
343+ 20 12 ABELE 97 CBAR pn— n— 790
310 4+ 40 10 BERTIN 97Cc OBLX 0.0pp — nta— 0
236 + 36 BERTIN 97D OBLX 0.05 pp — 27t 2n—
260 + 31 BISELLO 890 DM2 ete = ntn—
391 4 70 DUBNICKA 89 RVUE eTe™ — #tr
218 4 46 I3 KURDADZE 83 OLYA 0.64-14eTe™ —
T T

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of LEES 12G and ABLIKIM 16cC.

2Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,
and AMBROSINO 11A.

Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of FUJIKAWA 08.

4From a Dalitz plot analysis in an isobar model with p(1450) and p(1700) masses and
widths floating.

5 Using the KUHN 90 parametrization of the pion form factor, neglecting p—w interference.
6 Using the GOUNARIS 68 parametrization of the pion form factor leaving the masses and
widths of the p(1450), p(1700), and p(2150) resonances as free parameters of the fit.

7 From the GOUNARIS 68 parametrization of the pion form factor.

8|F,.(0)|? fixed to 1.

9 From the combined fit of the 7~ data from ANDERSON 00A and SCHAEL 05C and
et e~ data from the compilation of BARKOV 85, AKHMETSHIN 04, and ALOISIO 05.
p(1700) mass and width fixed at 1713 MeV and 235 MeV, respectively. Supersedes
BARATE 97M.

10 p(1700) mass and width fixed at 1700 MeV and 235 MeV, respectively.
11,0(1700) mass and width fixed at 1780 MeV and 275 MeV respectively.

121 matrix pole.

13 Using for p(1700) mass and width 1600 + 20 and 300 + 10 MeV respectively.
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KK MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

410 +£19 +£35 190k L AAL 16N LHCB D0 — Kg KT T
146.5+10.5 27k 2 ABELE 990 CBAR + 00pp— KTk 0

1 Using the GOUNARIS 68 parameterization with fixed mass.
2 K-matrix pole. Isospin not determined, could be w(1420).

K'K*(892) + c.c. MODE

VALUE (MeV)

DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

418+25+4 AUBERT 085 BABR 10.6 eTe~ — KK*(892)7
r -T

p(1450)° p(1450)*
VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1 BARTOS 17A RVUE eTe™

151.30+140.42

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,

AMBROSINO 11A, and FUJIKAWA 08.

p(1450) DECAY MODES

Mode Fraction (I';/T)
M =n seen
M A seen
3 A4r seen
M4 W
s a1(1260) 7
e hy(1170) 7
rs m(1300) 7
s pp
lo p(7T)s-wave
Mo ete seen
I'11 np seen
Mo ax(1320) 7 not seen
s KK seen
M4 KtK— seen
M5 KK* (892)+ c.c. possibly seen
Me 7%9
M7 nvy seen
rlg fo(500) not seen
Mo 1(980)y not seen
Mo 1f(1370)y not seen
I'21 (127 ) not seen

F(1r1r) X F(e"’

VALUE (keV)

p(1450) I(i)r (et e™)/I(total)

€”)/Teotal

DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1 DIEKMAN 88 RVUE etTe~

0.12

0. 027+0 015

0.010

2 KURDADZE 83 OLYA 0.64-14ete™ — ntr

1 Using total width = 235 MeV.

2 Using for p(1700) mass and width 1600 + 20 and 300 + 10 MeV respectively.
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F(np) x F(ete™)/Miotal MM/l
VALUE (eV) DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

210424410 1 LEES 18 BABR ete™ = pata—
74420 2 AKHMETSHIN 00D CMD2 et e™ — nata—
91+19 ANTONELLI 88 DM2 ete™ — nrta—

LIncludes non-resonant contribution. The selected fit model includes three p excited states.
Model uncertainty is 20%.

2 Using the data of ANTONELLI 88, DOLINSKY 91, and AKHMETSHIN 00D. The energy-
independent width of the p(1450) and p(1700) mesons assumed.

F(ny) x T(e*e™)/Mtotal M7M10/T

VALUE (eV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<16.4 1 AKHMETSHIN 05 CMD2 0.60-1.38 eTe™ — 7y
2.240.5+0.3 2 AKHMETSHIN 018 CMD2 et e™ — 5y

LFrom 2~ decay mode of n using 1465 MeV and 310 MeV for the p(1450) mass and
width. Recalculated by us.

2Using the data of AKHMETSHIN 01B on et e~ — 7+, AKHMETSHIN 00D and
ANTONELLI 88 on et e™ — n7r+ 7~ . Recalculated by us using width of 226 MeV.

M(KK*(892)+c.c.) x (et e™)/Mioral M1sl10/T
VALUE (eV) DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

127+15+6 AUBERT 08s BABR 10.6 eT e~ — KK*(892)y

p(1450) I'(i)/T (total) x (et e~)/I(total)

I (wm)/Teotal X T(et€™)/Ttotal g/l x T1/T
VALUE (units 10*6) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

2.140.4 10.2k 1ACHASOV 16D SND 1.05-2.00 et e™ — 7070~
5.340.4 7815 2 ACHASOV 13 SND 1.05-2.00 et e — 7070+

IFrom a phenomenological model based on vector meson dominance with interfer-
ing p(770), p(1450), and p(1700). The p(1700) mass and width are fixed at 1720
MeV and 250 MeV, respectively. Systematic uncertainties not estimated. Supersedes
ACHASOV 13.

From a phenomenological model based on vector meson dominance with the interfering
p(1450) and p(1700) and their widths fixed at 400 and 250 MeV, respectively. Systematic
uncertainty not estimated.

F(7p)/Tiotal X T(e*e™)/Tiotal M1/T x T10/T
VALUE (units 10’7) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

7.340.3 7.4k LACHASOV 18 SND 1.22-2.00 etTe™ — nata™
43731+£02 49k 2AULCHENKO 15 SND  1.22-200 ete™ — patn—

1 From the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the
interfering p(1450), p(1700) and p(2150) with the parameters of the p(1450) and p(1700)
floating and the mass and width of the p(2150) fixed at 2155 MeV and 320 MeV,
respectively. The phases of the resonances are 7, 0 and , respectively.

2From a fit to the eTe™ — n7r+ 7 cross section with vector meson dominance model
including p(770), p(1450), and p(1700) decaying exclusively via 1p(770). Masses and
widths of vector states are fixed to PDG 14. Coupling constants are assumed to be real.

I(f(500)7) /Teotal % (et e™)/Tiotal 18/l x T10/T
VALUE (units 1079) CLY% DOCUMENT ID TECN COMMENT

<4.0 90 ACHASOV 11 SND ete™ — 70704
F(7%9)/Teota x T(ete™)/Meotal l6/T x M1o/T
VALUE (units 1079) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

23+1.4 1 AcHASOV 100 SND  1.075-2.0 et e™ — 7'('0’Y

1From a fit of a VMD model with two effective resonances with masses of 1450 MeV
and 1700 MeV to describe the excited vector states w(1420), p(1450), w(1650), and
p(1700). Systematic errors not evaluated.
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I(f(980)7) /Trotal % T(et€™)/Miotal l19/T x T10/T NODE=M105R02

VALUE (units 10~9) cL% DOCUMENT ID TECN  COMMENT NODE=M105R02
<2.6 90 ACHASOV 11 SND ete™ — #0404
r(fb(137°)’7)/rtotal X F(e"’ e-)/rtotal M0/ x F10/T NODE=M105R03
VALUE (units 10~9) CL% DOCUMENT ID TECN  COMMENT NODE=M105R03
<35 90 ACHASOV 11 SND ete™ — #0x04
r(f2(127°)’7)/rtctal X r(e"' e—)/rtotal M21/T x F10/T NODE=M105R04
VALUE (units 10-9) cL% DOCUMENT ID TECN  COMMENT NODE=M105R04
<0.8 90 LACHASOV 11 SND ete™ — #0x04

1 Using Breit-Wigner parametrization of the p(1450) with mass and width of 1465 MeV
and 400 MeV, respectively.

NODE=M105R01;LINKAGE=AC

p(1450) BRANCHING RATIOS NODE=M105225

I'(1r1r)/l'(41r) r/Ts NODE=M105R15
VALUE DOCUMENT ID TECN COMMENT NODE=M105R15
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.37+0.10 1,2 ABELE 018 CBAR 0.0 5n — 57
;umr not included. NODE=M105R;LINKAGE=BL
Using ABELE 97. NODE=M105R;LINKAGE=LK
M(k+Kk=)/F(ztx~) Ma/T2 NODE=M105R08
VALUE (%) EVTS DOCUMENT ID TECN  COMMENT NODE=M105R08
30.7+8.4+8.2 20k LLEES 17¢ BABR J/¢ — hth— 70 |
1 From Dalitz plot analyses in isobar models. I NODE=M105R08;LINKAGE=A
M (w)/Ttotal Fa/T NODE=M105R5
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=M105R5
e o o We do not use the following data for averages, fits, limits, etc. ® o @
seen 821 I MATVIENKO 15 BELL B9 — p*tur— |
seen 1.6k ACHASOV 12 SND ete™ — #0704
~ 0.21 CLEGG 94 RVUE

1 Using Breit-Wigner parameterization of the p(1450) and assuming equal probabilities of
the p(1450) — =7 and p(1450) — wm decays.

NODE=M105R5;LINKAGE=A

M(wm) /T (w) l1/Ta NODE=M105R6
VALUE DOCUMENT ID TECN NODE=M105R6
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~ 0.32 CLEGG 94 RVUE
M (wm) /T (47) Fa/T3 NODE=M105R3
VALUE DOCUMENT ID TECN NODE=M105R3
e e o \We do not use the following data for averages, fits, limits, etc. e o o
<0.14 CLEGG 88 RVUE
I(a1(1260)7) /I (4x) Ms/T3 NODE=M105R10
VALUE DOCUMENT ID TECN COMMENT NODE=M105R10
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.27+0.08 1 ABELE 01B CBAR 0.0 pn — b5
17 not included. NODE=M105R10;LINKAGE=BL
I (h1(1170)7) /T (47) le/T3 NODE=M105R11
VALUE DOCUMENT ID TECN COMMENT NODE=M105R11
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.08+0.04 1 ABELE 018 CBAR 0.0 pn — 57
147 not included. NODE=M105R11;LINKAGE=BL
I (w(1300) ) /I (4x) M7/T3 NODE=M105R12
VALUE DOCUMENT ID TECN COMMENT NODE=M105R12

e o o We do not use the following data for averages, fits,

0.3740.13 1 ABELE 018

147 not included.

limits, etc. @ o @

CBAR 0.0 5n — 57

NODE=M105R12;LINKAGE=BL



[ (pp)/T (47) lg/T3
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.11+0.05 1 ABELE 018 CBAR 0.0 pn — bm

17 not included.
I (o(77)s-wave) /T (4) Fo/T3
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.1740.09 1 ABELE 018 CBAR 0.0 pn — 57

17 not included.
I (n0)/Ttotal M1/T
VALUE EVTS DOCUMENT ID TECN COMMENT

seen 35 LACHASOV 14 SND 1.15-2.00 eTe™ — 77y
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.04 DONNACHIE 878 RVUE

LFrom a phenomenological model based on vector meson dominance with p(1450) and
¢(1680) masses and widths from the PDG 12.

F(np)/T(wr) M1/Ta

VALUE DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.081-0.020 L2 AULCHENKO 15 SND 1.22-2.00 eTe™ — natn—
~0.24 3 DONNACHIE 91 RVUE
>2 FUKUI 91 SPEC 8957 p— waln

L From a fit to the eT ™ — 777r+ 7~ cross section with vector meson dominance model
including p(770), p(1450), and p(1700) decaying exclusively via 1p(770). Masses and
widths of vector states are fixed to PDG 14. Coupling constants are assumed to be real.

2 Reports the inverse of the quoted value as 12.3 4+ 3.1.

3Using data from BISELLO 91B, DOLINSKY 86 and ALBRECHT 87L.

F(w7)/T(np) /M
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

1.3+0.4 1 AULCHENKO 15 SND 1.22-2.00 ete™ — nat ™

1From a fit to the eTe™ — 777r+ 7 cross section with vector meson dominance model
including p(770), p(1450), and p(1700) decaying exclusively via np(770). Masses and
widths of vector states are fixed to PDG 14. Coupling constants are assumed to be real.

M(a2(1320)7) /T eotal F2/T
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
not seen AMELIN 00 VES 377 p— n7r+ T n
M(KK)/T (wr) M3/l
VALUE DOCUMENT ID TECN
e o o We do not use the following data for averages, fits, limits, etc. e o @
<0.08 1DONNACHIE 91 RVUE

1 Using data from BISELLO 918, DOLINSKY 86 and ALBRECHT 87L.
M(KK*(892)+ c.c.) /Tiotal Ms/T
VALUE DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. ® o o
possibly seen COAN 04 CLEO 7= — K n Ktu_
T (77)/Ttotal M7/
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 35 LACHASOV 14 SND 1.15-2.00 eTe™ — 77y

LFrom a phenomenological model based on vector meson dominance with p(1450) and
¢(1680) masses and widths from the PDG 12.
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G(JPC) — OJr(O*Jr)

See the 7)(1405) and the related review on " Pseudoscalar and Pseu-
dovector Mesons in the 1400 MeV Region.”

n(1475) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1475+ 4 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
1469+14+13 74 ACHARD 07 L3 183—209 ete~

KO KE AT
1460412 3651 NICHITIU 02 OBLX 0pp— K+K LY
1485+ 84+ 5 20k ADAMS 01B B852 18 GeV 7 p— KT K n0n
1500410 CICALO 99 OBLX 0pp — KT Kg atatr
1464410 BERTIN 97 OBLX 0pp— KEKzFrtr
1460+ 10 BERTIN 95 OBLX 0pp— KKnnm
140013+ 3 1100 BAI 90C MRK3 J/th — yKYKFxF
1475+ 4 RATH 89 MPS 2147 p— nK% sz

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1477+ 7+13 1 ABLIKIM 181 BES3 J/i — ~7¢(1020)
1565+ 87 9 2 ABLIKIM 157 BES3 J/y — vKS KLy
1421+14 AUGUSTIN 92 DM2 J/¢ — ~KKm

1 From a fit to 7 ¢ invariant mass. Angular analysis consistent with JPC — 0=+, Other
JPC hot excluded.
2 Could also be the 1(1405).

WEIGHTED AVERAGE
14754 (Error scaled by 1.4)

|

2
X
------- ACHARD 07 L3 0.1
~~~~~~~~~~~ NICHITIU 02 OBLX 1.6
------ ADAMS 01B B852 1.1
—+— - - CICALO 99 OBLX 6.1
---------- BERTIN 97 OBLX 1.3
~~~~~~~~~~~ BERTIN 95 OBLX 23
=T 90C MRK3 0.7
+ N RATH 89 MPS _ 0.0
13.2
(Confidence Level = 0.067)
1 1 1 ! \ |
1420 1440 1460 1480 1500 1520 1540 1560
1(1475) mass (MeV)
7(1475) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
90+ 9 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.
67418+ 7 74 ACHARD 07 L3 183-209 et e~
ete K Kiw¢
120415 3651 NICHITIU 02 OBLX 0pp— KTK—nta—z0
98+18+ 3 20k ADAMS 018 B852 18GeVrn p— KT K 70n
10020 CICALO 99 OBLX 0pp — KT K%ﬁwﬂr—
105+15 BERTIN 97 OBLX 0.0pp— KE(K)aTats
105+15 BERTIN 95 OBLX 0pp— KKnrm
54137113 BAI 90C MRK3 J/y — yKQKErT
51413 RATH 89 MPS 2147 p— nKLKQLAO

RN
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

118422417 1 ABLIKIM 181 BES3 J/¥ — ~yv¢(1020) |
4571321 2 ABLIKIM 15T BES3 J/ — vKS KLy
63+18 AUGUSTIN 92 DM2 J/¢p - yKKm OCCUR=2
L From a fit to 7 ¢ invariant mass. Angular analysis consistent with JPC — 0=+, Other | NODE=M175W5;LINKAGE=B
2JPC not excluded.
Could also be the 1(1405). | NODE=M175W5;LINKAGE=A
WEIGHTED AVERAGE

909 (Error scaled by 1.6)

’

2

X
ACHARD 07 L3 1.4
- NICHITIU 02 OBLX 4.0
ADAMS 01B B852 0.2
CICALO 99 OBLX 0.2
BERTIN 97 OBLX 1.0
BERTIN 95 OBLX 1.0
BAI 90C MRK3 0.9
RATH 89 MPS 9.0
17.7

(Confidence Level = 0.013)
| J

-50 0 50 100 150 200 250

n(1475) width (MeV)

n(1475) DECAY MODES NODE=M175215;NODE=M175
Mode Fraction (I';/T)

M K?l seen DESIG=2;0UR EST;— UNCHECKED <«
My K K*(892) + c.c. seen DESIG=1;0UR EST;— UNCHECKED <
3 ap(980) 7 seen DESIG=4;0UR EST;— UNCHECKED <
My vy seen DESIG=7;0UR EST;— UNCHECKED «
s KIKYy possibly seen DESIG=8;0UR EVAL;— UNCHECKED +
e ~v¢(1020) possibly seen DESIG=9

1(1475) [(i)l(v7)/T (total) NODE=M175220
F(KK1r) X F('y'y)/rm| F1la/T NODE=M175G2
VALUE (keV) CL% EVTS DOCUMENT ID TECN COMMENT NODE=M175G2
0.23:+0.05+0.05 74 1 ACHARD 07 L3 183-209 eT e~

ﬁ
ete™ K% KT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

< 0.089 90 2,3 AHOHE 05 CLE2 106eTe™ —
ete K% K:t o

1 ; 0 + 1 )=
Supersedes ACCIARRI 01G. Using B(KS — 7w )= 0.6895. NODE=M175G2:LINKAGE=CH
2Using 1(1475) mass of 1481 MeV and width of 48 MeV. The upper limit increases to NODE=M175G2;LINKAGE=AH
0.140 keV if the world average value, 87 MeV, of the width is used.
3 ; 0 k£
Assuming three-body phase-space decay to KS KT . NODE=M175G2:LINKAGE=B3
n(1475) BRANCHING RATIOS NODE_M175225
—u —
r(KK*(892)+ c.c.)/I'(K K) /Ty NODE—=M175R1
VALUE DOCUMENT ID TECN COMMENT NODE=M175R1

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.504-0.10 1 BAILLON 67 HBC 00pp—> KKnmm
IData could also refer to n(1405). NODE=M175R;LINKAGE=BL



M(KK*(892)+c.c.)/[(KK*(892)+c.c.) + T(2(980)w)]  Fa/(T2+T3)

VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.25 90 EDWARDS  82E CBAL J/¢ —» KT K~ x0~

F(y7)/r(KK) Fa/T1

VALUE ClL% DOCUMENT ID TECN COMMENT

<1.27 x 10—3 90 1 ABLIKIM 180 BES3 #(2S) = aTa yvy
1 Using results from BAI 00D.

I (74(1020)) /Total le/T

VALUE DOCUMENT ID TECN COMMENT

possibly seen 1 ABLIKIM 181 BES3 J/¢ — vy$(1020)

lSeen as a peak in ¢ invariant mass. Angular analysis consistent with JPC —o—+.
Other JPC not excluded. Also see n(1405).

n(1475) REFERENCES

ABLIKIM 181 PR D97 051101 M. Ablikim et al.
ABLIKIM 180 PR D97 072014 M. Ablikim et al.
ABLIKIM 15T PRL 115 091803 M. Ablikim et al.
ACHARD 07 JHEP 0703 018 P. Achard et al.
AHOHE 05 PR D71 072001 R. Ahohe et al.
NICHITIU 02 PL B545 261 F. Nichitiu et al.
ACCIARRI 01G PL B501 1 M. Acciarri et al.
ADAMS 01B PL B516 264 G.S. Adams et al.
BAI 00D PL B476 25 J.Z. Bai et al.
CICALO 99 PL B462 453 C. Cicalo et al.
BERTIN 97 PL B400 226 A. Bertin et al.
BERTIN 95 PL B361 187 A. Bertin et al.
AUGUSTIN 92 PR D46 1951 J.E. Augustin, G. Cosme
BAI 90C PRL 65 2507 Z. Bai et al.
RATH 89 PR D40 693 M.G. Rath et al.
EDWARDS 82E  PRL 49 259 C. Edwards et al.
BAILLON 67 NC 50A 393 P.H. Baillon et al.

(NDAM, BRAN, BNL, CUNY+

(BESHI Collab.)
(BESIII Collab.)
(BESHI Collab.)
(L3 Collab.)

(CLEO Collab.
(OBELIX Collab.
(L3 Collab.

(BNL E852 Collab.
(BES Collab.
(OBELIX Collab.
(OBELIX Collab.
(OBELIX Collab.
(DM2 Collab.
(Mark 111 Collab.

(CIT, HARV, PRIN+

)
)
)
)
)
)
)
)
)
)
;
(CERN, CDEF, IRAD)

1G(JPC)

0+(0 + Jr)

See also the reviews on " Scalar mesons below 2 GeV"” and on " Non-

gq mesons”.
fo(1500) MASS
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1506 £ 6 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
1515 +12 1BARBERIS  00A 450 pp — prnnPg
1511 + 9 L2 BARBERIS  00C 450 pp — pgampg
1510 + 8 1BARBERIS  OOE 450 pp — pf1nPg
1522 +25 1 BERTIN 98 OBLX 0.05-0.405 fip —
7r+7r+7r_
1449 20 1 BERTIN 97c OBLX 0.0pp — nt a0
1500 =+10 3 AMSLER 95D CBAR 0.0 pp — 7907070,
20nn, 7070y
e o o We do not use the following data for averages, fits, limits, etc. @ o @
1465 +18 4ROPERTZ 18 RVUE Ega
Jp(rta™ /KT KT)
1447 +16 + 13 163 20DOBBS 15 Jjp = ymata~
1442 £+ 9 + 4 261 °5DOBBS 15 ¥(28) » yrta—
1460.9+ 2.9 7 AAL 14BR LHCB Eg = J/pnta—
1468 T T 23 55k 8ABLIKIM 13N BES3 ete™ — J/w — ~nn
1486 +10 L ANISOVICH 09 RVUE 0.0 pp, 7N
1470 +60 568 9 KLEMPT 08 E791 D:‘ — o atgt
1470 + 6 +.72 10 UEHARA 08A BELL 106eTe™ —
— 7 —255 et 0.0
1466 + 6 + 20 11 ABLIKIM 06v BES2 ete™ — J/y —
77r+7r_
1495 + 4 AMSLER 06 CBAR 0.9pp— KT K70
1539 +20 9.9k AUBERT 060 BABR BT — Kt KtK—
1473 + 5 8ok 11,12 ymaN 06 E835 5.2pp— nnad
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1478 + 6 VLADIMIRSK..06 SPEC 40 7~ p — K%Kgn
1493 + 7 11 gINON 05 GAMS 337~ p— nnn
1524 +14 1400 13GARMASH 05 BELL Bt — KT KT K™
1489 T 8 14 ANISOVICH 03 RVUE
1490 =+30 11 ABELE 01 CBAR 0.0pd — 7 4x9p
1497 +10 11 BARBERIS 99 OMEG 450 pp — popr KT K™
1502 +10 11 BARBERIS ~ 998 OMEG 450 pp — pgpsmtm—
1502 +£12 + 10 15BARBERIS 990 OMEG 450 pp —+ KT K™,

+ —
1530 445 11 BELLAZZINI 99 GAM4 4507Tpp7r—> ppr0r0
1505 +18 11 FRENCH 99 300 pp — pr(KTK™)ps
1447 427 16 KAMINSKI 99 RVUE 77 — 7w KK, oo
1580 =80 11 ALDE 98 GAM4 100 7~ p — 7070n
1499 + 8 L ANISOVICH 988 RVUE Compilation
~ 1520 REYES 98 SPEC 800 pp — psprKLKY
1510 420 1BARBERIS 978 OMEG 450 pp — pp2(xTn7)
~ 1475 FRABETTI 970 E687 DT — nfntnt
~ 1505 ABELE 96 CBAR 0.0 pp — 579
1515 £20 ABELE 968 CBAR 0.0pp — 7OKIK)
1500 + 8 1 ABELE 96C RVUE Compilation
1460 =20 120 11 AMELIN 968 VES 377 A— nna A
1500 + 8 BUGG 96 RVUE
1500 =+15 17 AMSLER 958 CBAR 0.0 5p — 3x0
1505 =+15 18 AMSLER 95 CBAR 0.0 p — nnn0
1445 + 5 19 ANTINORI 95 OMEG 300,450 pp —

pp2(ntaT)
1497 430 11 ANTINORI 95 OMEG 300,450 pp — pprT 7™
~ 1505 BUGG 95 MRK3 J/ip —» vyrta—ata—
1446 + 5 11 ABATZIS 94 OMEG 450 pp — pp2(rTa™)
1545 +25 11 AMSLER 94E CBAR 0.0 pp — n0nn/
1520 =+25 1,20 ANISOVICH 94 CBAR 0.0 pp — 370, 70nn
1505 =20 1,21 gyGe 94 RVUE pp — 370, nya0, nn0x0
1560 =+25 11 AMSLER 92 CBAR 0.0 pp — 799y
1550 +45 + 30 11 BELADIDZE 92c VES 36 7~ Be — n n'nBe
1449 + 4 11 ARMSTRONG 89 OMEG 300 pp — pp2(rtn™)
1610 +20 11 ALDE 88 GAM4 300 7~ N — 7~ N2y
~ 1525 ASTON 88D LASS 11 K~ p — Kg K%/\
1570 £20 600 Ll ALDE 87 GAM4 100 7~ p — 4n0n
1575 +45 22 ALDE 86D GAM4 100 7~ p — 2nn
1568 =+33 11 giNON 84C GAM2 387 p— nn'n
1592 +25 11 giNON 83 GAM2 387 p— 2nn
1525 + 5 11 gGray 83 DBC 0.0pN — 3«

1 T_matrix pole.

2 Average between 71 7~ 270 and 2(xtx7).

3 T-matrix pole. Coupled-channel analysis of AMSLER 958, AMSLER 95C, and AM-
SLER 94D.
T-matrix pole of 3 channel unitary model fit to data from AAIJ 14BR and AALJ 17v
extracted using Pade approximants.

5 Using CLEO-c data but not authored by the CLEO Collaboration.

6 From a fit to a Breit-Wigner line shape with fixed ' = 109 MeV.

7 Solution |, statistical error only.

3 From partial wave analysis including all possible combinations of O'H', 2++, and 41T+
resonances.

9 Reanalysis of AITALA 01A data. This state could also be fy(1370).

10 Breijt-Wigner mass. May also be the fy(1370).

11 Breit-Wigner mass.

12 g¢atistical error only.

13 Breit-Wigner, solution 1, PWA ambiguous.

14 K_matrix pole from combined analysis of 7~ p — 7070 n, mp = KKn,
Tt = 7r+7r_, Pp— 7T07T07'('0, 7r07777, 7r07r077, Tt~ 7r0, KT K— 7r0, Kg- K%WO,
KT K%ﬂ‘_ at rest, pn — 7r_7r_7r+, K% K_7r0, K% K%ﬂ'_ at rest.

155upersedes BARBERIS 99 and BARBERIS 998B.

6 T_matrix pole on sheet — — +.

17 T _matrix pole, supersedes ANISOVICH 94.

18 T_matrix pole, supersedes ANISOVICH 94 and AMSLER 92.

195 upersedes ABATZIS 94, ARMSTRONG 89E. Breit-Wigner mass.
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0.0

20 From a simultaneous analysis of the annihilations pp — 37, 7" nn.

21 Reanalysis of ANISOVICH 94 data.
22 From central value and spread of two solutions. Breit-Wigner mass.

WEIGHTED AVERAGE
150646 (Error scaled by 1.4)

’

| | \ |
1400 1450 1500 1550 1600 1650

f5(1500) mass (MeV)
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NODE=M152M;LINKAGE=A
NODE=M152M;LINKAGE=C1
NODE=M152M;LINKAGE=AZ

2

X

------ BARBERIS 00A 0.5

-+ BARBERIS 0oC 0.3
4 BARBERIS 00E 0.2

-+ - - BERTIN 98 OBLX 04

—t BERTIN 97C OBLX 8.2
—— AMSLER 95D CBAR _ 0.4

10.0

(Confidence Level = 0.075)

fo(1500) WIDTH NODE=M152W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M152W
112+ 9 OUR AVERAGE
110+ 24 1 BARBERIS  00A 450 pp — pFnnPpg
1024+ 18 1,2 BARBERIS  00C 450 pp — pg4mpg
1104+ 16 1 BARBERIS  00E 450 pp — pFnnPg
108+ 33 1 BERTIN 98 OBLX 0.05-0.4057p — wntatna—
114+ 30 1 BERTIN 97c OBLX 0.0pp — nTa— a0
154+ 30 3 AMSLER 950 CBAR 0.0 pp — 707070, 70ny,
7r07r07]
e o o We do not use the following data for averages, fits, limits, etc. ® o @
100+ 18 4ROPERTZ 18 RVUE Eg - |
Jp(rta= /KT K™)
1244 7 5 AALJ 14BR LHCB Eg - Jjprta—
1367 42128 55k 6 ABLIKIM 13N BES3 ete™ — J/y — iy I
114+ 10 LANISOVICH 09 RVUE 0.0 pp, 7N
9ot 2+ 39 7 UEHARA 08A BELL 106 ete™ — et e 700
108" 1+ 25 8 ABLIKIM 06V BES2 eTe™ — J/ih — ~ynTa—
121+ 8 AMSLER 06 CBAR 09pp— Ktk =0
257+ 33 9.9k AUBERT 060 BABR BT —» Kt kK+tK—
108+ 9 80k 89 UMAN 06 E835 5.2pp— nnal
119+ 10 VLADIMIRSK..06 SPEC 40 7~ p — K%K%n
90+ 15 8 BINON 05 GAMS 337~ p — nun
136+ 23 1400 19GARMASH 05 BELL Bt — KTKTK—
1024+ 10 11 ANISOVICH 03 RVUE
140+ 40 8 ABELE 01 CBAR 0.0pd — 7 4x0p
104+ 25 8BARBERIS 99 OMEG 450 pp — pgpr KT K™
131+ 15 8BARBERIS 998 OMEG 450 pp — pgpsrt m—
98+ 18+ 16 12BARBERIS 990 OMEG 450 pp -+ KT K, ntn—
160+ 50 8 BELLAZZINI 99 GAM4 450 pp — ppnalx0
100+ 33 8 FRENCH 99 300 pp — pr(KTK™)ps
108+ 46 I3KAMINSKI 99 RVUE =7 — nm KK, oo
2804100 8 ALDE 98 GAM4 1007~ p — 70a0n
130+ 20 L ANISOVICH 988 RVUE Compilation
120+ 35 1 BARBERIS 978 OMEG 450 pp — pp2(xt77)



~ 100 FRABETTI 07D E687 DF — nfatst

~ 169 ABELE 96 CBAR 0.0 pp — 579

105+ 15 ABELE 968 CBAR 0.0 pp — 7OK) KO
100+ 30 120 8 AMELIN 968 VES 377~ A— nnn— A
1324 15 BUGG 96 RVUE

120+ 25 14 AMSLER 958 CBAR 0.0 pp — 370

120+ 30 15 AMSLER 95¢c CBAR 0.0 pp — nnn0

65+ 10 16 ANTINORI 95 OMEG 300,450 pp — pp2(rt =)
199+ 30 8 ANTINORI 95 OMEG 300,450 pp — pprnTn—
56+ 12 8 ABATZIS 94 OMEG 450 pp — pp2(rTn7)
1004 40 8 AMSLER 94E CBAR 0.0 pp — «0nn/

148 20 LI7 ANISOVICH 94 CBAR 0.0 5p — 379,701y
150+ 20 1,18 pyGe 94 RVUE pp— 370, nnr0, nn070
2454+ 50 8 AMSLER 92 CBAR 0.0 pp — 70nn

153+ 674+ 50 8 BELADIDZE 92c VES 36 7~ Be — n n/nBe
78+ 18 8 ARMSTRONG 89 OMEG 300 pp — pp2(rTn7)
170+ 40 8 ALDE 88 GAM4 3007~ N — 7~ N27
150+ 20 600 8 ALDE 87 GAM4 100 7~ p — 470n
265+ 65 19 ALDE 86D GAM4 100 7~ p — 2nn

260+ 60 8 BINON 84C GAM2 387 p— nn'n

210+ 40 8 BINON 83 GAM2 387 p— 2nn

1014 13 8 GRAY 83 DBC 0.0pN — 37

1T _matrix pole.

2 Average between 1 7~ 270 and 2(rt 7).

3 T-matrix pole. Coupled-channel analysis of AMSLER 958, AMSLER 95C, and AM-
SLER 94D.

4T matrix pole of 3 channel unitary model fit to data from AAIJ 14BR and AAlJ 17v
extracted using Pade approximants.

5Solution I, statistical error only.

6 From partial wave analysis including all possible combinations of ott+, o+t and 4+t
resonances.

7 Breit-Wigner width. May also be the f;(1370).

8 Breit-Wigner width.

9 Statistical error only.

10 Breit-Wigner, solution 1, PWA ambiguous.

1 K-matrix pole from combined analysis of 7~ p — 7070 n, T p = KKn,
Tt~ = ot T, pp— 71'071'07'('0, 7r07777, 7r07r077, at TI'O, KT K— 7r0, K% K%WO,
KT K%ﬂ'i at rest, pn — W w 7r+, K(S) K~ 7r0, K% K%ﬂ'i

12 5ypersedes BARBERIS 99 and BARBERIS 998.
13 T_matrix pole on sheet — — +.
14T matrix pole, supersedes ANISOVICH 94.
15T matrix pole, supersedes ANISOVICH 94 and AMSLER 92.
16 Supersedes ABATZIS 94, ARMSTRONG 89E. Breit-Wigner mass.
17 From a simultaneous analysis of the annihilations pp — 370 ,7'('07]7].
18 Reanalysis of ANISOVICH 94 data.
9 From central value and spread of two solutions. Breit-Wigner mass.

at rest.

fo(1500) DECAY MODES

Mode Fraction (I';/T) Scale factor
M =n (34.54+2.2) % 1.2
r2 Tt~ seen
M3 270 seen
g A4rw (48.943.3) % 1.2
r5 471'0 seen
s 2t 2n~ seen
7 2(7m)s-wave seen
¥ pp seen
Mg m(1300) 7 seen
r]_o 31(1260)7{' seen
i1 nm ( 6.0+0.9) % 11
M2 77(958) (22+0.8) % 14
rs KK ( 85+1.0) % 1.1
BV not seen
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CONSTRAINED FIT INFORMATION

An overall fit to 6 branching ratios uses 10 measurements and one
constraint to determine 5 parameters. The overall fit has a X2 =
5.6 for 6 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5Xi5xj>/(5xi-6xj), in percent, from the fit to the branching fractions, x; =
;/Ttotal- The fit constrains the x; whose labels appear in this array to sum to
one.

X4 | —88

Xll | 27 —56

xp |3 32 26

X13 | 43 —64 20 2

X1 X4 X1 X12
(1500) F(i)l(v7)/T(total)

F(xm) x F(v7)/Total Mil1a/T
VALUE (eV % DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

33712+1809 1 UEHARA 08A BELL 106 ete” — ete 070
not seen ACCIARRI  O1H L3 5y — KQKQ EgG=o1,
183-209 GeV
<460 95 BARATE 00E ALEP ~vy — nta—

1 May also be the f;(1370). Multiplied by us by 3 to obtain the w7 value.

f5(1500) BRANCHING RATIOS

I'(1r7r)/l't°ta| r/T
VALUE DOCUMENT ID TECN

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.454+0.104 BUGG 96 RVUE

(1) s ra/r
VALUE DOCUMENT ID TECN COMMENT

seen BERTIN 98 OBLX 0.05-0.4057Ap — nT7xta—

e o o We do not use the following data for averages, fits, limits, etc. @ o @

possibly seen FRABETTI 97D E687 D;—L - pFatgt

I (4x) /T (7m) la/T1

VALUE DOCUMENT ID TECN  COMMENT

1.4240.18 OUR FIT Error includes scale factor of 1.2.
1.4240.18 OUR AVERAGE Error includes scale factor of 1.2.

1.374+0.16 BARBERIS 00D 450 pp — pfémpg
2.1 +0.6 1 AMSLER 98 RVUE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

2.1 £0.2 2 ANISOVICH 02D SPEC Combined fit

3.4 +0.8 1 ABELE 96 CBAR 0.0 pp — 570

1 Excluding pp contribution to 4.
From a combined K-matrix analysis of Crystal Barrel (0. pp — =
7r07r017), GAMS (mp — 7070n, nnn, nn' n), and BNL (mp — KKn) data.

0,0,0 7T07777y

r(2(7""")S-wave)/ I'(1r1r) M7/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.42+0.26 1 ABELE 01 CBAR 0.0pd — 7~ 47'rop
1 From the combined data of ABELE 96 and ABELE 96C.
I (2(7m)s-wave) /T (47) F7/Ta
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.26+0.07 ABELE 018 CBAR 0.0 pd — b5mp
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[ (pp)/T (47) lg/Ta
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.134+0.08 ABELE 018 CBAR 0.0 pd — b5mp

I (pp) /T (2(7)s-wave) Fg/l7
VALUE DOCUMENT ID COMMENT

2.871+0.34 OUR AVERAGE Error includes scale factor of 1.1.

33 +05 BARBERIS ~ 00C 450 pp — pgrt o 279 pg
2.6 +0.4 BARBERIS ~ 00C 450 pp — pg2(ntn™)pg

I (m(1300) ) /T (47) lo/Ta
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.50+0.25 ABELE 01B CBAR 0.0 pd — b57p
r(a1(1260) W)/r(41r) Mo/l
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.12+0.05 ABELE 01B CBAR 0.0 pd — b57p

I (nm) /T eotal M1/T
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

large ALDE 88 GAM4 3007~ N — nnm— N
large BINON 83 GAM2 387~ p— 2nn
F(nm) /T (n7) M1/
VALUE DOCUMENT ID TECN COMMENT

0.173+0.024 OUR FIT Error includes scale factor of 1.1.
0.175+0.027 OUR AVERAGE

0.18 +0.03 BARBERIS 00E 450 pp — prmnp,

0.15740.060 1 AMSLER 95D CBAR 0.0 pp — = 7r07r8, 70nn, n0x0n
e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.080+0.033 AMSLER 02 CBAR 0.9pp— 799, 70x070

0.11 £0.03 2 ANISOVICH 02D SPEC  Combined fit

0.078+0.013 3 ABELE 96Cc RVUE Compilation

0.230+0.097 4 AMSLER 95c CBAR 0.0 pp — nnm0

1Coupled—channel analysis of AMSLER 958, AMSLER 95¢C, and AMSLER 94D.

2From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, ﬂ'orm,
7r07r077), GAMS (mp — 7070n, nnn, nn’n), and BNL (mp — KKn) data.

327 width determined to be 60 + 12 MeV.

4 Using AMSLER 958 (370).

F(47°) /T (n) M5/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.8+0.3 ALDE 87 GAM4 100 7~ p — 470n
/

I (nn'(958)) /I (ww) M2/l
VALUE DOCUMENT ID TECN COMMENT
0.064+0.022 OUR FIT Error includes scale factor of 1.4.
0.095+0.026 BARBERIS 00A 450 pp — pFnnps
e o o \We do not use the following data for averages, fits, limits, etc. ® o @
0.005+0.003 1T ANISOVICH 02D SPEC Combined fit

1From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 7r07777,

71'07r0n), GAMS (7mp — 70700, nnn, nn’ n), and BNL (7p — KK n) data.
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I (nn'(958)) /T (nn) M2/l
VALUE DOCUMENT ID TECN COMMENT

0.37+0.13 OUR FIT Error includes scale factor of 1.5.

0.29+0.10 1 AMSLER 95c CBAR 0.0 pp — nna0

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.05+0.03 2 ANISOVICH 02D SPEC Combined fit
0.84+0.23 ABELE 96C RVUE Compilation

2.7 +0.8 BINON 84C GAM2 387 p— nn'n

1 Using AMSLER 94€ (nn/ 79).

2From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 7r0n77,
71'07r017), GAMS (7mp — 7070p, nnn, nn' n), and BNL (mp — KKn) data.
I (KK)/Ttotal F13/T
VALUE DOCUMENT ID TECN
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.04440.021 BUGG 96 RVUE
r(KK)/r () M3/l
VALUE DOCUMENT ID TECN COMMENT
0.246+0.025 OUR FIT
0.236+0.026 OUR AVERAGE
0.25 +0.03 1BARGIOTTI 03 OBLX PP
0.19 +0.07 2 ABELE 98 CBAR 0.0pp— K)KErF
0.20 +0.08 3 ABELE 968 CBAR 0.0pp — 7VK) KO
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.16 +0.05 4 ANISOVICH 02D SPEC Combined fit
0.33 £0.03 +0.07 BARBERIS 990 OMEG 450 pp - KT K—, 7t n—

1Coupled channel analysis of ata— 7r0, KT K— 7r0, and Ki K%W:F.

2 Using 7079 from AMSLER 958.

3 Using AMSLER 958 (370), AMSLER 94c (2707) and SU(3).

4From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 71'07]17,
7r07r077), GAMS (7mp — 7070n, nnn, nn’n), and BNL (mp — KKn) data.

r(KK)/T(nn) Ms3/fu
VALUE CL% DOCUMENT ID TECN COMMENT

1.431+0.24 OUR FIT Error includes scale factor of 1.1.

1.851+0.41 BARBERIS 00E 450 pp — pFnnps
e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.5 +0.6 1T ANISOVICH 02D SPEC Combined fit
<0.4 90 2 PROKOSHKIN 91  GAM4 300 7~ p — 7~ pnn
<0.6 3 BINON 83 GAM2 387 p— 2nn

1From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 7r0n77,

71'07r017), GAMS (7mp — 7070p, nnn, nn' n), and BNL (mp — K Kn) data.
2Combining results of GAM4 with those of WA76 on K K central production.
3 Using ETKIN 828 and COHEN 80.
f5(1500) REFERENCES
ROPERTZ 18 EPJ C78 1000 S. Ropertz, C. Hanhart, B. Kubis (BONN, JULLI)
AALJ 17V JHEP 1708 037 R. Aaij et al. (LHCb Collab.)
DOBBS 15 PR D91 052006 S. Dobbs et al. (NWES)
AALJ 14BR PR D89 092006 R. Aaij et al. (LHCb Collab.)
ABLIKIM 13N PR D87 092009 Ablikim M. et al. (BESIII Collab.)
ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev
KLEMPT 08 EPJ C55 39 E. Klempt, M. Matveev, A.V. Sarantsev (BONN+)
UEHARA 08A PR D78 052004 S. Uehara et al. (BELLE Collab.)
ABLIKIM 06V PL B642 441 M. Ablikim et al. (BES Collab.)
AMSLER 06 PL B639 165 C. Amsler et al. (CBAR Collab.)
AUBERT 060 PR D74 032003 B. Aubert et al. (BABAR Collab.)
UMAN 06 PR D73 052009 I. Uman et al. (FNAL E835)
VLADIMIRSK... 06 PAN 69 493 V.V. Vladimirsky et al. (ITEP, Moscow)
Translated from YAF 69 515.
BINON 05 PAN 68 960 F. Binon et al.
Translated from YAF 68 998.

GARMASH 05 PR D71 092003 A. Garmash et al. (BELLE Collab.)
ANISOVICH 03 EPJ Al6 229 V.V. Anisovich et al.
BARGIOTTI 03 EPJ C26 371 M. Bargiotti et al. (OBELIX Collab.)
AMSLER 02 EPJ C23 29 C. Amsler et al.
ANISOVICH 02D PAN 65 1545 V.V. Anisovich et al.

Translated from YAF 65 1583.
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REFID=57828
REFID=56805
REFID=56035
REFID=55387
REFID=52719
REFID=52286
REFID=52309
REFID=51507
REFID=51136
REFID=51141
REFID=51063
REFID=51191

REFID=50780

REFID=50641
REFID=49401
REFID=49217
REFID=48580
REFID=48831



ABELE
ABELE
ACCIARRI
AITALA
BARATE
BARBERIS
BARBERIS
BARBERIS
BARBERIS
BARBERIS
BARBERIS
BARBERIS
BELLAZZINI
FRENCH
KAMINSKI
ABELE
ALDE

Also

AMSLER
ANISOVICH

BERTIN
REYES
BARBERIS
BERTIN
FRABETTI
ABELE
ABELE
ABELE
AMELIN

BUGG
AMSLER
AMSLER
AMSLER
ANTINORI
BUGG
ABATZIS
AMSLER
AMSLER
AMSLER
ANISOVICH
BUGG
AMSLER
BELADIDZE

PROKOSHKIN

ARMSTRONG
ALDE
ASTON
ALDE
ALDE
BINON
BINON

Also

GRAY
ETKIN
COHEN

01
01B
01H
01A
00E
00A
00C
00D
00E
99
99B
99D
99
99
99
98
98

98
98B

98
98
97B
97C
97D
96
96B
96C
96B

96
95B
95C
95D
95
95
94
94C
94D
94E
94
94
92
92C

91

89E
88
88D
87
86D
84C
83

83
82B
80

EPJ C19 667 A. Abele et al. (Crystal Barrel Collab.)
EPJ C21 261 A. Abele et al. (Crystal Barrel Collab.)
PL B501 173 M. Acciarri et al. (L3 Collab.)
PRL 86 765 E.M. Aitala et al. (FNAL E791 Collab.)
PL B472 189 R. Barate et al. (ALEPH Collab.)
PL B471 429 D. Barberis et al. (WA 102 Collab.)
PL B471 440 D. Barberis et al. (WA 102 Collab.)
PL B474 423 D. Barberis et al. (WA 102 Collab.)
PL B479 59 D. Barberis et al. (WA 102 Collab.)
PL B453 305 D. Barberis et al. (Omega Expt.)
PL B453 316 D. Barberis et al. (Omega Expt.)
PL B462 462 D. Barberis et al. (Omega Expt.)
PL B467 296 R. Bellazzini et al.

PL B460 213 B. French et al. (WA76 Collab.)
EPJ C9 141 R. Kaminski, L. Lesniak, B. Loiseau (CRAC, PARIN)
PR D57 3860 A. Abele et al. (Crystal Barrel Collab.)
EPJ A3 361 D. Alde et al. (GAM4 Collab.)
PAN 62 405 D. Alde et al. (GAMS Collab.)
Translated from YAF 62 446.

RMP 70 1293 C. Amsler

SPU 41 419 V.V. Anisovich et al.

Translated from UFN 168 481.

PR D57 55 A. Bertin et al. (OBELIX Collab.)
PRL 81 4079 M.A. Reyes et al.

PL B413 217 D. Barberis et al. (WA 102 Collab.
PL B408 476 A. Bertin et al. (OBELIX Collab.
PL B407 79 P.L. Frabetti et al. (FNAL E687 Collab.
PL B380 453 A. Abele et al. (Crystal Barrel Collab.
PL B385 425 A. Abele et al. (Crystal Barrel Collab.
NP A609 562 A. Abele et al. (Crystal Barrel Collab.
PAN 59 976 D.V. Amelin et al. (SERP, TBIL
Translated from YAF 59 1021.

NP B471 59 D.V. Bugg, A.V. Sarantsev, B.S. Zou (LOQM, PNPI
PL B342 433 C. Amsler et al. (Crystal Barrel Collab.
PL B353 571 C. Amsler et al. (Crystal Barrel Collab.
PL B355 425 C. Amsler et al. (Crystal Barrel Collab.
PL B353 589 F. Antinori et al. (ATHU, BARI, BIRM+
PL B353 378 D.V. Bugg et al. (LOQM, PNPI, WASH
PL B324 509 S. Abatzis et al. (ATHU, BARI, BIRM+
PL B327 425 C. Amsler et al. (Crystal Barrel Collab.
PL B333 277 C. Amsler et al. Crystal Barrel Collab.
PL B340 259 C. Amsler et al.

PL B323 233 V.V. Anisovich et al. Crystal Barrel Collab.
PR D50 4412 D.V. Bugg et al. LOQM
PL B291 347 C. Amsler et al. (Crystal Barrel Collab.

SJNP 55 1535
Translated from YAF 55 2748.

SPD 36 155 Y.D. Prokoshkin
Translated from DANS 316 900.

PL B228 536

PL B201 160 D.M. Alde et al.
NP B301 525 D. Aston et al.
PL B198 286 D.M. Alde et al.
NP B269 485 D.M. Alde et al.
NC 80A 363 F.G. Binon et al.
NC 78A 313 F.G. Binon et al.
SINP 38 561 F.G. Binon et al.
Translated from YAF 38 934.

PR D27 307 L. Gray et al.
PR D25 1786 A. Etkin et al.
PR D22 2595 D. Cohen et al.

G.M. Beladidze, S.I. Bityukov, G.V. Borisov (SERP+

(GAM2 and GAM4 Collab.

T.A. Armstrong, M. Benayoun (ATHU, BARI, BIRM+

(SERP, BELG, LANL, LAPP+
(SLAC, NAGO, CINC, INUS
(LANL, BRUX, SERP, LAPP

(BELG, LAPP, SERP, CERN+

(BELG, LAPP, SERP+
(BELG, LAPP, SERP+
(BELG, LAPP, SERP+

(BNL, CUNY, TUFTS, VAND

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

( )
(Crystal Barrel Collab.)
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)
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)

)

)

)

)
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)
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)
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NODE=M084
G /PCy _ ogt+(1++
f,(1510) I6UPC) = ot
OMITTED FROM SUMMARY TABLE
See the minireview under 7](1405). NODE=M084
f1(1510) MASS NODE=M084M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M084M
1518+ 5 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.
153010 ASTON 88C LASS 11K p— KIkEaTA
15124 4 600 1 BIRMAN 88 MPS 8 p— KtKOx—n
1526+ 6 271 GAVILLET 82 HBC 42K p— AKKm
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~ 1525 2 BAUER 93B ¥ — ata 070
1 From partial wave analysis of KT KO 7~ state. NODE=MO084M:LINKAGE=A

2 ; 0 =t :
Not seen by AIHARA 88C in the K5 K= 7T final state. NODE=M084M:LINKAGE=C

WEIGHTED AVERAGE
151845 (Error scaled by 1.7)

2

X
------- ASTON 88C LASS 15
—— BIRMAN 88 MPS 20
— GAVILLET 8 HBC _ 19
55

(Confidence Level = 0.065)
| | | J

1500 1520 1540 1560 1580

f1(1510) mass (MeV)

f1(1510) WIDTH NODE=MO084W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M084W
73+25 OUR AVERAGE Error includes scale factor of 2.5. See the ideogram below.
10040 ASTON 88C LASS 11 K p— K% KExTF A
35415 600 3 BIRMAN 88 MPS 8n p— KTKOx n
107+15 271 GAVILLET 82 HBC 42K p— AKKm

3 From partial wave analysis of KT KO 7~ state. NODE=MO084W;LINKAGE=A



WEIGHTED AVERAGE
73425 (Error scaled by 2.5)

’

- ASTON
BIRMAN
- GAVILLET

|
250

-50
£,(1510) width (MeV)

100 150 200
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2

X
88C LASS 05
88 MPS 6.4
82 HBC _ 52

12.0

(Confidence Level = 0.0025)

f,(1510) DECAY MODES

NODE=M084215;NODE=M084

Mode Fraction (I';/T)
r  KK*(892)+ c.c. seen DESIG=1;0UR EST;— UNCHECKED <«
M ata~ 77, seen DESIG=2

£,(1510) BRANCHING RATIOS
F(nt 7~ ) /Piotal

NODE=MO084225

2/l NODE=M084R01

VALUE EVTS DOCUMENT ID TECN COMMENT NODE=M084R01
seen 230 ABLIKIM 11c BES3 J/ — ~ynt7x o/

f1(1510) REFERENCES NODE=M084
ABLIKIM 11C  PRL 106 072002 M. Ablikim et al. (BESIII Collab.) REFID=53684
BAUER 93B PR D48 3976 D.A. Bauer et al. (SLAC) REFID=43678
AIHARA 88C PR D38 1 H. Aihara et al. (TPC-2v Collab.) REFID=40564
ASTON 88C PL B201 573 D. Aston et al. (SLAC, NAGO, CINC, INUS) JP REFID=40282
BIRMAN 88 PRL 61 1557 A. Birman et al. (BNL, FSU, IND, MASD) JP REFID=40568
GAVILLET 82 ZPHY C16 119 P. Gavillet et al. (CERN, CDEF, PADO+) REFID=20877
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NODE=M013
(1525
1

f4(1525) MASS NODE=M013205
VALUE (MeV) DOCUMENT ID NODE=M013MX
152545 OUR ESTIMATE This is only an educated guess; the error given is larger than — UNCHECKED <«
the error on the average of the published values.
PRODUCED BY PION BEAM NODE=M013M1
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M013M1
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
1521+13 TIKHOMIROV 03 SPEC 40.0 7~ C — K2k KOx
1547719 LLONGACRE 86 MPS 227~ p— K2KkZn
1496+ g 2CHABAUD 81 ASPK 67 p— KTK™n
1497+ § CHABAUD 81 ASPK 1847 p— KtK—n OCCUR=2
1492429 GORLICH 80 ASPK 17 n~ ppolarized — KtK—n
1502425 3 CORDEN 79 OMEG 12-157—p — at7n n
1480 14 CRENNELL 66 HBC 607 p— KIk%n
PRODUCED BY K* BEAM NODE=M013M2
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO013M2

1518.1+ 2.8 OUR AVERAGE Includes data from the datablock that follows this one.
Error includes scale factor of 3.0. See the ideogram below.

1526.8+ 4.3 ASTON 88D LASS 11K p— K%K%/\
1504 +12 BOLONKIN 86 SPEC 40 K~ p — KZKZLY
1529 + 3 ARMSTRONG 838 OMEG 185 K~ p— K~ KT A
1521 + 6 650 AGUILAR-... 81B HBC 42K p— AKTK™
1521 + 3 572 ALHARRAN 81 HBC 825K p— AKK
1522 + 6 123 BARREIRO 77 HBC 415K p— /\K%Kg
1528 + 7 166 EVANGELIS... 77 OMEG 10 K~ p— KTK— (A, X)
1527 + 3 120 BRANDENB... 76C ASPK 13 K p— KTK™ (A X)
1519 + 7 100 AGUILAR-... 728 HBC 3946K p— KK(A X)
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
1514 + 8 61 BINON 07 GAMS 325 K~ p — nn(A/x0)
1513 +10 4 BARKOV 99 SPEC 40K p — K%K%y
WEIGHTED AVERAGE
1518.1+2.8 (Error scaled by 3.0)
| 2
X
— ASTON 88D LASS 4.1
—_—t BOLONKIN 86 SPEC 1.4
-+ ARMSTRONG 83B OMEG 13.3
—— AGUILAR-.. 81B HBC 0.2
A ALHARRAN 81 HBC 0.9

~~~~~~ BARREIRO 77 HBC 0.4

----- EVANGELIS... 77 OMEG 2.0
------- BRANDENB... 76C ASPK 8.9
------- AGUILAR-... 72B HBC 0.0

~~~~~~~ AAIJ 13AN LHCB 14
~~~~~~~~~ ABLIKIM 13N BES3 0.6
= UEHARA 13 BELL 8.2

-------- ABLIKIM 05 BES2 03

--------- ABE 04 BELL 0.0

----- BAI 03G BES 0.0

— ACCIARRI 01H L3 0.7

- - - ABREU 96C DLPH 7.0

------ BAI 96C BES 0.0

- - - AUGUSTIN 88 DM2 1.8

H ol FALVARD 88 DM2 121.8
-+ - - BALTRUSAIT...87  MRK3

173.1

(Confidence Level < 0.0001)
| | | | J

1480 1500 1520 1540 1560 1580

PRODUCED BY K* BEAM (MeV)



PRODUCED IN et e~ ANNIHILATION AND PARTICLE DECAYS

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

The data in this block is included in the average printed for a previous databl

1514 i- 2 OUR AVERAGE Error includes scale factor of 3.8. See the ideogram

below.
152224 28T 33 AAIJ 13ANLHCB BY — J/wK+ K™
1513 + 5 T8 55k S ABLIKIM 13N BES3 ete™ — J/p — vynn
+ 1.2+ 3.7 0 40
1525.3% 191 31 UEHARA 13 BELL vy — K2kQ
1521 £ 5 ABLIKIM 05 BES2 J/ip » ¢KT K™
1518 + 1 + 3 ABE 04 BELL 106eTe™ —
ete " KT K—
1519 =+ 2 J_rlg BAI 03¢ BES J/iy - vKK
1523 =+ 6 331 6 ACCIARRI 0l1H L3 91, 183-209 et e~ —
et e~ K%K%
1535 + 5 + 4 ABREU 96c DLPH Z0 — KtK— +X
1516 + 5 jlg BAI 96c BES J/ih —» yKT K™
1531.64+10.0 AUGUSTIN 88 DM2 J/yp —» vKT K™
1496 + 2 7 FALVARD 88 DM2 J/ip » KT K™
1525 £10 +£10 BALTRUSAIT..87 MRK3 J/ip » yKT K™
e o o We do not use the following data for averages, fits, limits, etc. e o @
1532 £ 3 £ 6 644 89DOBBS 15 Jp = yKT K~
1557 £ 9 +3 113 89DOBBS 15 ¥(28) » yKT K™
1526 + 7 29 10 EEs 14H BABR ete” —
KLKLKH K™
1523 + 5 870 1 SCHEGELSKY 06A RVUE vy — KZKY
1515 + 5 12 FALVARD 88 DM2 J/p = ¢KT K™

WEIGHTED AVERAGE
1514+5-4 (Error scaled by 3.8)

’

---------- ABLIKIM 13N BES3
~~~~~~~ UEHARA 13  BELL
—— ABLIKIM 05 BES2
S TR ABE 04 BELL
----- BAI 03G BES
—\ ACCIARRI 01H L3
-+ - ABREU 96C DLPH
-------- BAI 96C BES
- - - AUGUSTIN 88 DM2
bl SR S R FALVARD 88 DM2

- BALTRUSAIT...87  MRK3

| | | |
1480 1500 1520 1540 1560 1580

f’2(1525) mass, e e annihilation and particle decays (MeV)
PRODUCED IN pp ANNIHILATION

VALUE (MeV) DOCUMENT ID TECN  COMMENT

ock.

------- AAlJ 13AN LHCB

3.2
78.7

127.2
(Confidence Level < 0.0001)

1512+ 4 OUR AVERAGE

1513+ 4 AMSLER 06 CBAR 09pp — KT K 0
1508+ 9 13 AMSLER 02 CBAR 0.9pp — n9nn, n070~0
e e o \We do not use the following data for averages, fits, limits, etc. e o @

1530412 14 ANISOVICH 09 RVUE 0.0 p, 7N

CENTRAL PRODUCTION

VALUE (MeV) DOCUMENT ID TECN COMMENT

1515+15 BARBERIS 99 OMEG 450 pp — pgpr KT K~

3/20/2020 16:58

NODE=MO013M3
NODE=M013M3

OCCUR=2

OCCUR=2

NODE=MO013M9
NODE=M013M9

NODE=M013M4
NODE=M013M4
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PRODUCED IN ep COLLISIONS NODE—MO13M10
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M013M10

1512+3+14 15 CHEKANOV 08 ZEUS ep —+ K3 KO X

e o o We do not use the following data for averages, fits, limits, etc. e o @

15371“3 84 16 CHEKANOV 04 ZEUS ep — K% Kgx

1From a partial-wave analysis of data using a K-matrix formalism with 5 poles. NODE=MO013M:LINKAGE=L

2CHABAUD 81 is a reanalysis of PAWLICKI 77 data. NODE=MO013M;LINKAGE=D

3 From an amplitude analysis where the f’2(1525) width and elasticity are in complete NODE=M013M:LINKAGE=N

disagreement with the values obtained from K K channel, making the solution dubious.

4Systematic errors not estimated. NODE=MO013M2;:LINKAGE=SK

5 From partial wave analysis including all possible combinations of ot+, 2t+ and 41T+ I NODE=MO013M3;LINKAGE=A

resonances.

6Supersedes ACCIARRI 95J. NODE=MO013M:LINKAGE=HA

7 . L .

From an analysis including interference with f;(1710). NODE=MO013M:LINKAGE=F2
8Using CLEO-c data but not authored by the CLEO Collaboration. I NODE=M013M3:LINKAGE=B

9 From a fit to a Breit-Wigner line shape with fixed I = 73 MeV. | NODE=M013M3:LINKAGE=C
10From a fit to a Breit-Wigner line shape plus a second-order polynomial function. Sys- I NODE=M013M3;LINKAGE=D

tematic errors not evaluated.

1 From analysis of L3 data at 91 and 183-209 GeV. NODE=M013M3;LINKAGE=SC
12Fom an analysis ignoring interference with f;(1710). NODE=MO013M:LINKAGE=F1
13 T-matrix pole. NODE=MO013M;LINKAGE=TT
144—po|es, 5-channel K matrix fit. NODE=MO013M9;LINKAGE=AN
151n the SU(3) based model with a specific interference pattern of the f,(1270), 38(1320), NODE=M013M10:LINKAGE=HE

and f/2(1525) mesons incoherently added to the f;(1710) and non-resonant background.
16 Systematic errors not estimated. NODE=M013M10;LINKAGE=CH
A
f2(1525) WIDTH NODE=M013210
VALUE (MeV) DOCUMENT ID COMMENT NODE=M013WX
73 S OURFIT
7610 PDG 90  For fitting
PRODUCED BY PION BEAM NODE=M013W1
VALUE (MeV) DOCUMENT ID TECN COMMENT NODE=M013W1
e o o We do not use the following data for averages, fits, limits, etc. ® o @
102442 TIKHOMIROV 03 SPEC 40.0 7~ C — K2 k2 KkOx
1087+ g 17 LONGACRE 8 MPS 2277 p— Kg KOSn
69122 18 CHABAUD 81 ASPK 67 p— KT K™ n
137123 CHABAUD 81 ASPK 1847 p— KtK—n OCCUR=2
150 83 GORLICH 80 ASPK 17 7~ ppolarized — KT K™ n
16542 19 CORDEN 79 OMEG 12-157 p— wtx " n
92133 20 POLYCHRO... 79 STRC 77~ p— nKI K
PRODUCED BY K* BEAM NODE=M013W2
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M013W?2

88.51’ %g OUR AVERAGE Includes data from the datablock that follows this one. Er-
ror includes scale factor of 1.4. See the ideogram below.
90 +12 ASTON 88D LASS 11 K p— KO KQA

73 +18 BOLONKIN 86 SPEC 40 K™ p — K§K§Y

83 +15 ARMSTRONG 838 OMEG 185 K~ p— K- KT A
85 +16 650 AGUILAR-... 81B HBC 42K p— AKtK—

80 J_f}‘l‘ 572 ALHARRAN 81 HBC 825K p— AKK

72 +25 166 EVANGELIS... 77 OMEG 10 K~ p = KT K™ (A, X)

69 +22 100 AGUILAR-... 728 HBC 3.946 K p— KK(A X)
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

92 J_ffg 61 BINON 07 GAMS 325 K~ p — nn(A/x0)
75 420 21 BARKOV 99 SPEC 40 K~ p — KgK%y
62 ﬂf{ 123 BARREIRO 77 HBC 415K p— /\K%K%
61 + 8 120 BRANDENB... 76c ASPK 13 K~ p — KTK—(A,X)
WEIGHTED AVERAGE
88.5+2.5-2.2 (Error scaled by 1.4)
! 2
X
— ASTON 88D LASS 0.0
—_—t BOLONKIN 86 SPEC 0.8

------- ARMSTRONG 83B OMEG 0.1

------- AGUILAR-... 81B HBC 0.1
~~~~~~~ ALHARRAN 81 HBC 0.4

~~~~~~ EVANGELIS... 77 OMEG
-------- AGUILAR-... 72B HBC 0.8

------- AAlJ 13AN LHCB 0.2
------- ABLIKIM 13N BES3 0.5
------- UEHARA 13 BELL 21
------- ABLIKIM 05 BES2 0.6
------- ABE 04 BELL 33
------- BAI 03G BES 0.9
-+ - - ACCIARRI 01H L3 0.6
------- ABREU 96C DLPH
------- BAI 96C BES

- - AUGUSTIN 88 DM2
------ FALVARD 88 DM2 146
-+ - BALTRUSAIT...87 MRKS3
24.9
(Confidence Level = 0.024)
| J

0 50 100 150 200

PRODUCED BY K* BEAM (MeV)
PRODUCED IN et e~ ANNIHILATION AND PARTICLE DECAYS NODE=M013W3

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M013W3
The data in this block is included in the average printed for a previous datablock.

89.21‘ gg OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.

84 +6 T1D AALJ 13aNLHCB BO — J/wKt K™
75 T2 +16 55k 22 ABLIKIM 13N BES3 ete™ — J/y — iy I
+ 21+ 3.3 0 4,0

829" 531 32 UEHARA 13 BELL vy — K2kQ

77 +15 ABLIKIM 05 BES2 J/i » ¢KT K™

82 + 2 + 3 ABE 04 BELL 106ete™ —
ete Kt K—

75+ 4 T13 BAI 03¢ BES J/¢ - YKK

100 +15 331 23 ACCIARRI 0l1H L3 91, 183209 et e~ —
ete™ K% Kg

60 +20 +19 ABREU 96c DLPH 70 - Kt K— + X

60 +23 13 BAI 96C BES  J/v — vKT K~

103 +30 AUGUSTIN 88 DM2 J/yp - vKT K~

100 + 3 24 FALVARD 88 DM2 J/p » ¢KT K™ OCCUR=2

85 435 BALTRUSAIT..87 MRK3 J/i) — vKT K™

e o o We do not use the following data for averages, fits, limits, etc. @ o @

37 +12 29 25 EES 14H BABR eteT — |
KOS K%K"‘ K™

104 +10 870 26 SCHEGELSKY 06A RVUE ~~y — K%K%

62 +10 27 FALVARD 88 DM2 J/ip —» oKT K™
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WEIGHTED AVERAGE
89.2+3.4-3.0 (Error scaled by 1.8)

’

2
X

AAIJ 13AN LHCB 0.2

ABLIKIM 13N BES3 0.6

UEHARA 13 BELL 26

ABLIKIM 05 BES2 0.7

ABE 04 BELL 4.0

BAI 03G BES 0.9

- ACCIARRI 01H L3 0.5

- - ABREU 96C DLPH

- BAI 96C BES

AUGUSTIN 88 DM2
- FALVARD 88 DM2 12.9
BALTRUSAIT...87 MRK3
224
(Confidence Level = 0.0021)
| | | J
20 40 60 80 100 120 140 160

f’2(1525) width, e™ e™ annihilation and particle decays (MeV)

PRODUCED IN pp ANNIHILATION NODE=MO013W9

VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=M013W9

77+ 5 OUR AVERAGE

76+ 6 AMSLER 06 CBAR 0.9pp— KTK— 0

79+ 8 28 AMSLER 02 CBAR 0.95p — n0nn, 707070

e o o We do not use the following data for averages, fits, limits, etc. e o @

128420 29 ANISOVICH 09 RVUE 0.0 pp, 7N

CENTRAL PRODUCTION NODE=M013W4

VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=M013W4

70+25 BARBERIS 99 OMEG 450 pp — pspr KT K™

PRODUCED IN ep COLLISIONS NODE=M013W10

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M013W10

83+ 91’2 30 cHEKANOV 08 ZEUS ep — KLk X

e o o We do not use the following data for averages, fits, limits, etc. @ o @

50733 84 3LCHEKANOV 04 ZEUS ep— KIkQX

17From a partial-wave analysis of data using a K-matrix formalism with 5 poles. NODE=MO013W;LINKAGE=L
18 CHABAUD 81 is a reanalysis of PAWLICKI 77 data. NODE=M013W:LINKAGE=D
19From an amplitude analysis where the f’2(1525) width and elasticity are in complete NODE=M013W:LINKAGE=N

disagreement with the values obtained from K K channel, making the solution dubious.

20 From a fit to the D with f2(1270)—f/2(1525) interference. Mass fixed at 1516 MeV. NODE=MO13W:LINKAGE=M

21 Systematic errors not estimated. NODE=M013W2;LINKAGE=SK
22 From partial wave analysis including all possible combinations of ot+, o+t and 4+t I NODE=MO013W3;LINKAGE=A
resonances.
3Supelrsedes ACCIARRI 95J. NODE=MO013W;LINKAGE=HA
24 From an analysis including interference with f3(1710). NODE=MO013W:LINKAGE=F2
25 From a fit to a Breit-Wigner line shape plus a second-order polynomial function. Sys- I NODE=MO013W3;LINKAGE=B
tematic errors not evaluated.

From analysis of L3 data at 91 and 183-209 GeV. NODE=M013W3;LINKAGE=SC
27 From an analysis ignoring interference with f(1710). NODE=MO013W;LINKAGE=F1
28 T_matrix pole. NODE=MO013W;LINKAGE=TT
29 4-poles, 5-channel K matrix fit. NODE=MO013W9;LINKAGE=AN
301n the SU(3) based model with a specific interference pattern of the f,(1270), a8(1320), NODE=M013W10:LINKAGE=HE

and f/2(1525) mesons incoherently added to the f;(1710) and non-resonant background.
31 Systematic errors not estimated. NODE=MO013W10;LINKAGE=CH
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f5(1525) DECAY MODES NODE=M013215;NODE=MO013
Mode Fraction (I;/T)
n kKK (88.7 +£2.2 )% DESIG=2
M nn (10.4 £2.2 )% DESIG=4
M3 =«mw (82 +£1.5 )x 1073 DESIG=1
M, KK*(892)+ c.c. DESIG=3
s, 7KK DESIG=6
g mmn DESIG=5
r, wtato a~ DESIG=7
g vy ( 1.10£0.14) x 106 DESIG=8

CONSTRAINED FIT INFORMATION

An overall fit to the total width, 2 partial widths, a combination
of partial widths obtained from integrated cross sections, and 3
branching ratios uses 17 measurements and one constraint to de-
termine 5 parameters. The overall fit has a X2 = 14.3 for 13
degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5pz-5pj>/(5pi~5pj), in percent, from the fit to parameters p;, including the branch-
ing fractions, x; = [;/Tiotal- The fit constrains the x; whose labels appear in this
array to sum to one.

xy | —100
X3 *6 -1
X8 —6 6 1
r | —23 23 —1 —56
x1 X2 X3 xg
Mode Rate (MeV)
73 +5 DESIG=2
N KK 65 3
I nn 76 +£1.8 DESIG=4
M =7m 0.604+0.12 DESIG=1
s v (81 £0.9 )x 107> DESIG=8
/!
f5(1525) PARTIAL WIDTHS NODE=M013220
F(Km M NODE=M013W6
VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=MO013W6
6573 OUR FIT
639 32 . ONGACRE 8 MPS 2271~ p — Kg- K(S’n
M (nn) M2 NODE=M013W7
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO013W7
7.6+1.8 OUR FIT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
5.040.8 870 33 SCHEGELSKY 06A RVUE ~~v — Kg Kg
24 J_F? 32LONGACRE 86 MPS 227 p— KLk%n
M () M3 NODE=M013W5
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO013W5
0.600.12 OUR FIT
1.4 i'(l,:g 32 ONGACRE 8 MPS 2277 p— Kg Kgn

e e o \We do not use the following data for averages, fits, limits, etc. e o @

0.2 T390 870 33 SCHEGELSKY 06A RVUE 5~ — KQkQ



r(vr) Me

VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT
0.081+0.009 OUR FIT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.13 £0.03 870  33SCHEGELSKY 06A RVUE vy — K2 k%

32 From a partial-wave analysis of data using a K-matrix formalism with 5 poles.
33 From analysis of L3 data at 91 and 183-209 GeV, using I'(f}(1525) —+ KK) = 68 MeV
and SU(3) relations.

f5(1525) F(i)[(y~)/I (total)

F(KK) x T(v7)/Total Mg/l
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

0.072 +0.007 OUR FIT

0.072 +0.007 OUR AVERAGE

+0.067 +0.108 0 .0

0.048 20,008 —0012 UEHARA 13 BELL ~v — KSKS

0.0564+0.0048+0.0116 ABE 04 BELL 106ete  —
ete " Kt K—

0.076 +0.006 +£0.011 331 34 ACCIARRI 01H L3 ete™ = eTe Kg K(S’

0.067 +0.008 +0.015 35 ALBRECHT 906 ARG eTe™ — eTe KT K~

011 F393 +o0.02 BEHREND  89c CELL ete — ete™ KQkQ
+0.04 +0.03 + - + o~ 0 .0

0.10 2003 —002 BERGER 88 PLUT eTe — eTe KS KS

0.12 +0.07 =+0.04 35 AIHARA 868 TPC ete™ — ete " KtK—

0.11 +0.02 +0.04 35 ALTHOFF 83 TASS ete™ — ete KK

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.031440.0050 +0.0077 36 ALBRECHT 906 ARG eTe™ — ete KT K~

34Supersedes ACCIARRI 95J. From analysis of L3 data at 91 and 183-209 GeV,
5 Using an incoherent background.
36 Using a coherent background.

f5(1525) BRANCHING RATIOS

I (71) /T total ra/T
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

seen UEHARA 10A BELL 106 ete™ — ete™ nn
0.1040.03 37 PROKOSHKIN 91 GAM4 300 7~ p — =~ pnn

37 Combining results of GAM4 with those of WA76 on K K central production and results
of CBAL, MRK3 and DM2 on J/¢ — ~nn.

I(nn)/T(KK) My/My
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
0.118+0.028 OUR FIT

0.115+0.028 OUR AVERAGE

0.119+0.015+0.036

61 38 BINON 07 GAMS 325 K™ p —
nn(A/£9)

0.11 +0.04 39 PROKOSHKIN 91  GAM4 300 7~ p — 7~ pnn

e o o We do not use the following data for averages, fits, limits, etc. @ o @

< 0.14 90 BARBERIS 00E 450 pp = pgnnpg
< 0.50 BARNES 67 HBC 4650K p

38 Using the compilation of the cross sections for f’2(1525) production in K~ p collisions

from ASTON 88D. .
Combining results of GAM4 with those of WA76 on K K central production and results
of CBAL, MRK3 and DM2 on J/¢ — ~nn.

F(1r1r)/l't°ta| r3/r

VALUE CL% DOCUMENT ID TECN  COMMENT

0.0082+0.0016 OUR FIT
0.0075+0.0016 OUR AVERAGE

0.007 +0.002 COSTA 80 OMEG 107 p— KTK n
0.027 +3:511 40 GORLICH 80 ASPK 17,18 7~ p

0.007540.0025 40,41 MARTIN 79 RVUE
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NODE=M013W8
NODE=MO013W8

NODE=MO013PW;LINKAGE=L
NODE=MO013W8;LINKAGE=SC

NODE=M013223

NODE=M013G1
NODE=M013G1

OCCUR=2

NODE=MO013G;LINKAGE=HA
NODE=MO013G1;LINKAGE=A
NODE=MO013G1;LINKAGE=B

NODE=M013225

NODE=MO013R8
NODE=M013R8

NODE=M013R8;LINKAGE=B

NODE=M013R3
NODE=M013R3

NODE=MO013R3;LINKAGE=BI
NODE=MO013R3;LINKAGE=B

NODE=MO013R1
NODE=M013R1



e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.06

0.19 +0.03
<0.045

0.012 +0.004
<0.063
<0.0086

95 AGUILAR-... 81B HBC
CORDEN 79

95 BARREIRO 77 HBC
40 pawLICKI 77
90 BRANDENB... 76C
40 BEUSCH 758

42K p— AKT K™
OMEG 12-15 7" p — atr—n
415 K~ p — /\K% K%
SPEC 67N — KTK™N

ASPK 13K p— KTK™(AX)
OSPK 897 p— KOKOn

40 Assuming that the f/2(1525) is produced by an one-pion exchange production mechanism.

41 MARTIN 79 uses the PAWLICKI 77 data with different input value of the £}(1525) —
K K branching ratio.

I‘(1r7r)/l‘(K7) M3/l
VALUE DOCUMENT ID TECN COMMENT
0.0092+0.0018 OUR FIT

0.075 +0.035 AUGUSTIN 87 DM2 J/¢p —» ~yxta—
[F(KK*(892)+c.c.) + (K K)]/T(KK) (T4+Ts5)/Iy
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.35 95 AGUILAR-... 72B HBC 3946 K p

<0.4 67 AMMAR 67 HBC

I (rmn)/T(KK) Fe/T1
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.41 95 AGUILAR-... 72B HBC 3946 K™ p

<0.3 67 AMMAR 67 HBC

Mrtata— =) /I(KK) M7/T1
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.32 95 AGUILAR-... 72B HBC 3946 K™ p
f(1525) REFERENCES
DOBBS 15 PR D91 052006 S. Dobbs et al. (NWES)
LEES 14H PR D89 092002 J.P. Lees et al. (BABAR Collab.)
AALJ 13AN PR D87 072004 R. Aaij et al. (LHCb Collab.)
ABLIKIM 13N PR D87 092009 Ablikim M. et al. (BESHI Collab.)
UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.)
UEHARA 10A PR D82 114031 S. Uehara et al. (BELLE Collab.)
ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev
CHEKANOV 08 PRL 101 112003 S. Chekanov et al. (ZEUS Collab.)
BINON 07 PAN 70 1713 F. Binon et al. (GAMS Collab.)
Translated from YAF 70 1758.
AMSLER 06 PL B639 165 C. Amsler et al. (CBAR Collab.)
SCHEGELSKY 06A EPJ A27 207 V.A. Schegelsky et al.
ABLIKIM 05 PL B607 243 M. Ablikim et al. (BES Collab.)
ABE 04 EPJ C32 323 K. Abe et al. (BELLE Collab.)
CHEKANOV 04 PL B578 33 S. Chekanov et al. (ZEUS Collab.)
BAI 03G PR D68 052003 J.Z. Bai et al. (BES Collab.)
TIKHOMIROV 03 PAN 66 828 G.D. Tikhomirov et al.
Translated from YAF 66 860.
AMSLER 02 EPJ C23 29 C. Amsler et al.
ACCIARRI 01H PL B501 173 M. Acciarri et al. (L3 Collab.)
BARBERIS 00E PL B479 59 D. Barberis et al. (WA 102 Collab.)
BARBERIS 99 PL B453 305 D. Barberis et al. (Omega Expt.)
BARKOV 99 JETPL 70 248 B.P. Barkov et al.
Translated from ZETFP 70 242.
ABREU 96C PL B379 309 P. Abreu et al. (DELPHI Collab.)
BAI 96C PRL 77 3959 J.Z. Bai et al. (BES Collab.)
ACCIARRI 95J PL B363 118 M. Acciarri et al. (L3 Collab.)
PROKOSHKIN 91 SPD 36 155 Y.D. Prokoshkin (GAM2 and GAM4 Collab.)
Translated from DANS 316 900.
ALBRECHT 90G ZPHY (48 183 H. Albrecht et al. (ARGUS Collab.)
PDG 90 PL B239 1 J.J. Hernandez et al. (IFIC, BOST, CIT+)
BEHREND 89C ZPHY (43 91 H.J. Behrend et al. (CELLO Collab.)
ASTON 88D NP B301 525 D. Aston et al. (SLAC, NAGO, CINC, INUS)
AUGUSTIN 88 PRL 60 2238 J.E. Augustin et al. (DM2 Collab.)
BERGER 88 ZPHY C37 329 C. Berger et al. (PLUTO Collab.)
FALVARD 88 PR D38 2706 A. Falvard et al. (CLER, FRAS, LALO+)
AUGUSTIN 87 ZPHY C36 369 J.E. Augustin et al. (LALO, CLER, FRAS+)
BALTRUSAIT... 87 PR D35 2077 R.M. Baltrusaitis et al. (Mark 111 Collab.)
AIHARA 86B PRL 57 404 H. Aihara et al. (TPC-27 Collab.)
BOLONKIN 86 SINP 43 776 B.V. Bolonkin et al. (ITEP) JP

Translated from YAF 43 1211.
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NODE=MO013R1;LINKAGE=C
NODE=MO013R1;LINKAGE=D

NODE=MO013R7
NODE=MO013R7

NODE=MO013R5
NODE=MO013R5

NODE=MO013R4
NODE=MO013R4

NODE=MO013R6
NODE=MO013R6

NODE=M013

REFID=56805
REFID=55940
REFID=55137
REFID=55387
REFID=55592
REFID=53641
REFID=52719
REFID=52275
REFID=52057

REFID=51136
REFID=51185
REFID=50450
REFID=49650
REFID=49672
REFID=49580
REFID=49423

REFID=48580
REFID=48321
REFID=47961
REFID=46921
REFID=47379

REFID=44671
REFID=45169
REFID=44615
REFID=41719

REFID=41374
REFID=40744
REFID=40915
REFID=40330
REFID=40574
REFID=40566
REFID=40576
REFID=40268
REFID=40010
REFID=20764
REFID=44646



LONGACRE
ALTHOFF
ARMSTRONG
AGUILAR-...
ALHARRAN
CHABAUD
COSTA
GORLICH
CORDEN
MARTIN
POLYCHRO...
BARREIRO
EVANGELIS...
PAWLICKI
BRANDENSB...
BEUSCH
AGUILAR-...
AMMAR
BARNES
CRENNELL

86
83
83B
81B
81
81
80
80
79
79
79
7
7
7
76C
75B
72B
67
67
66

PL B177 223
PL 121B 216
NP B224 193
ZPHY (8 313
NP B191 26
APP B12 575
NP B175 402
NP B174 16
NP B157 250
NP B158 520
PR D19 1317
NP B121 237
NP B127 384
PR D15 3196
NP B104 413
PL 60B 101
PR D6 29
PRL 19 1071
PRL 19 964
PRL 16 1025

R.S. Longacre et al.

M. Althoff et al.

T.A. Armstrong et al.
M. Aguilar-Benitez et al.

S. Al-Harran et al.
V. Chabaud et al.
G. Costa et al.
L. Gorlich et al.
M.J. Corden et al.

A.D. Martin, E.N. Ozmutlu
V.A. Polychronakos et al.

F. Barreiro et al.

C. Evangelista et al.

(BNL, BRAN, CUNY+)
(TASSO Collab.

(BARI, BIRM, CERN+
(CERN, CDEF+

(BIRM, CERN, GLAS+
(CERN, CRAC, MPIM

(BARI, BONN, CERN, GLAS+
(CRAC, MPIM, CERN+

(BIRM, RHEL, TELA+) JP

)
)
)
)
)
)
)
)
(DURH)
(NDAM, ANL)
(CERN, AMST, NIJM+)
(BARI, BONN, CERN+)
)
)
)
)
)
)
)

A.J. Pawlicki et al. ANL) JP
G.W. Brandenburg et al. (SLAC

W. Beusch et al. (CERN, ETH

M. Aguilar-Benitez et al. (BNL

R. Ammar et al. (NWES, ANL) JP
V.E. Barnes et al. (BNL, SYRA) I
D.J. Crennell et al. (BNL) I

JPC

OMITTED FROM SUMMARY TABLE
Seen mostly in antinucleon-nucleon annihilation. Needs confirmation
in other channels.

IG(JPC) _ 0—|—(2++)

f>(1565) MASS

COMMENT

VALUE (MeV) DOCUMENT ID TECN
1542119 OUR AVERAGE Error includes scale factor of 2.2. See the ideogram below.
1552413 1 AMSLER 02 CBAR
1575+ 18 1 BERTIN 98 OBLX
1507+ 15 1 BERTIN 97¢ OBLX

e o o \We do not use the following data for averages, fits
1560+ 15 2 ANISOVICH 09 RVUE
1590+ 10 3,4 AMELIN 06 VES
1550+£10420 4 AMELIN 00 VES
1598+£114 9 BAKER 998 SPEC
1534420 5 ABELE 96C RVUE

~ 1552 6 AMSLER 95D CBAR
1598 £72 BALOSHIN 95 SPEC
1566 59 7TANISOVICH 94 CBAR
1502+ 9 ADAMO 93  OBLX
1488410 8 ARMSTRONG 93C E760
150810 8 ARMSTRONG 93D E760
1525410 8 ARMSTRONG 93D E760

~ 1504 9 WEIDENAUER 93 ASTE
1540+ 15 8 ADAMO 92  OBLX
1515+ 10 10 AKER 91 CBAR
1565 20 MAY 90 ASTE
1477+ 5 BRIDGES 86C DBC

1T matrix pole.

20n sheet Il in a two-pole solution.
3 Supersedes the ww state of BELADIDZE 928 earlier assigned to the f>(1640).
4 Breit-Wigner width.
5 T-matrix pole, large coupling to pp and ww, could be f,(1640).

6Coupled—channel analysis of AMSLER 958, AMSLER 95C, and AMSLER 94D.

7 From a simultaneous analysis of the annihilations pp — 37r0,7r07777 including AKER 91

data.

8 JP not determined, could be partly f5(1500).

9J'D not determined.
0Superseded by AMSLER 958B.

09 pp — Tl'07']’r], 707070
0.05-0.405 Aip — ntxtn—

0.0 pp — ata— 0

, limits, etc. @ o @

0.0 pp, ™N

36 7 p— wwn

377 p— 7]7r+71'_n

0pp — wwnr0

Compilation

0.0 pp — 7r07r07r0, 7r07777,
7T07r077

407~ C— KIKIX

0.0pp — 370, nna0

np — atata—
Bp— m0nn — 64
Pp — 370 - 6y
Pp — nwowo — 67
00pN — 37— 2t
np — atata—
0.0 pp — 370
00pp — ata— 0
0.0 pN — 3n—2x7T
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WEIGHTED AVERAGE
1542419 (Error scaled by 2.2)

}
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2
X
—f A AMSLER 02 CBAR 05
—_— BERTIN 98 OBLX 33
—— -~ - BERTIN 97C OBLX _ 56
9.4
(Confidence Level = 0.0091)
! x ! \ |
1450 1500 1550 1600 1650 1700
5(1565) mass (MeV)
f(1565) WIDTH NODE=M123W
VALUE (MeV) DOCUMENT ID TECN COMMENT NODE=M123W
122+ 13 OUR AVERAGE
1134+ 23 11 AMSLER 02 CBAR 0.9 pp — n9qn, 7070-0
1194 24 11 BERTIN 98 OBLX 0.05-0.405 Aip — nT7xta—
130+ 20 11 BERTIN 97¢c OBLX 0.0pp — nT 70
e o o We do not use the following data for averages, fits, limits, etc. @ o @
280+ 40 12 ANISOVICH 09 RVUE 0.0 p, 7N
140+ 11 13,14 AMELIN 06 VES 367 p— wwn
1304+ 20440 14 AMELIN 00 VES 377 p— npata n
180+ 60 15 ABELE 96C RVUE Compilation
~ 142 16 AMSLER 95D CBAR 0.0 pp — n07070, 70ny,
7TO7T0’I7
2634101 BALOSHIN 95 SPEC 407~ C — K%KOSX
166 89 17 ANISOVICH 94 CBAR 0.0pp — 370,nnn0
130+ 10 18 ADAMO 93 OBLX 7ip— atatzn—
148+ 27 19 ARMSTRONG 93c E760 pp — 79nn — 67
1034 15 19 ARMSTRONG 930 E760 pp — 370 — 64
111+ 10 19 ARMSTRONG 930 E760 pp — nnlx0 = 6y OCCUR=2
~ 206 20 WEIDENAUER 93 ASTE 0.0 BN — 37— 27+
1324 37 19 AbAMO 92 OBLX nAp— ntrta—
120+ 10 21 AKER 91 CBAR 0.0 pp — 3x0
170+ 40 MAY 90 ASTE 0.0pp — nTn— 0
116+ 9 BRIDGES 86c DBC 0.0 pN — 37— 27T

11T matrix pole.
120n sheet Il in a two-pole solution.

13Supersedes the ww state of BELADIDZE 92B earlier assigned to the f,(1640).

14 Breit-Wigner width.
15 T matrix pole, large coupling to pp and ww, could be f5(1640).

16 Coupled-channel analysis of AMSLER 958, AMSLER 95¢, and AMSLER 94D.
17 From a simultaneous analysis of the annihilations pp — 370 ,7r077n including AKER 91

data.
185upersedes ADAMO 92.

19 4P 1ot determined, could be partly fo(1500).

20 yP ot determined.
1 superseded by AMSLER 958.

NODE=M123W;LINKAGE=G
NODE=M123W;LINKAGE=AN
NODE=M123W;LINKAGE=AM
I NODE=M123W;LINKAGE=H
NODE=M123W;LINKAGE=CC
NODE=M123W;LINKAGE=AB
NODE=M123W;LINKAGE=D

NODE=M123W;LINKAGE=C

NODE=M123W;LINKAGE=E
NODE=M123W;LINKAGE=F
NODE=M123W;LINKAGE=BA




£,(1565) DECAY MODES

Mode Fraction (I';/T)
M an seen
M T seen
M3 7070 seen
o p0p° seen
Mg 2rt2r— seen
e nn seen
N ww seen
g KK seen
Mg vy seen

£,(1565) PARTIAL WIDTHS

F(nn) Me
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1.2+03 870  22SCHEGELSKY 06A RVUE vy — K%kQ
r(KK) P
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
2.0+1.0 870  22SCHEGELSKY 06A RVUE 7y — K2 k%
r(v7) Mo
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.70+0.14 870 22 SCHEGELSKY 06A RVUE ~v — K% Kg

22From analysis of L3 data at 91 and 183-209 GeV, using f5(1565) mass of 1570 MeV,
width of 160 MeV, ['(w7) = 25 MeV, and SU(3) relations.

£,(1565) BRANCHING RATIOS

|'(7r1r)/l't°ta| r/r
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
seen BAKER 998 SPEC 0pp —» wwnd
F(rt 7)) /Meotal /T
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
seen BERTIN 98 OBLX 0.05-0.405 np —
atata—
not seen 23 ANISOVICH 948 RVUE Bp — nta— a0
seen MAY 89 ASTE pp— nta— a0
23 ANISOVICH 948 is from a reanalysis of MAY 90.
r(""o ""0)/ Mtotal r3/r
VALUE DOCUMENT ID TECN COMMENT
seen AMSLER 958 CBAR 0.0 pp — 370
N Cas 1r‘)/|'(p° po) M2/Ts
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.04240.013 BRIDGES 868 DBC pN — 37— ont
0.0
I'(m])/l'(ﬂ' s ) Fe/T3
VALUE DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.024+0.00540.012 24 ARMSTRONG 93c E760 pp — 70nn — 6v
24 4P not determined, could be partly fy(1500).
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IM(ww)/Teotal r7/T NODE=M123R6
VALUE DOCUMENT ID TECN COMMENT NODE=M123R6
e o o We do not use the following data for averages, fits, limits, etc. @ o @
seen BAKER 998 SPEC 0pp —» wwnd

£,(1565) REFERENCES NODE_M123
ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev REFID=52719
AMELIN 06 PAN 69 690 D.V. Amelin et al. (VES Collab.) REFID=51574

Translated from YAF 69 715.
SCHEGELSKY 06A EPJ A27 207 V.A. Schegelsky et al. REFID=51185
AMSLER 02 EPJ C23 29 C. Amsler et al. REFID=48580
AMELIN 00 NP A668 83 D. Amelin et al. (VES Collab.) REFID=47432
BAKER 99B  PL B467 147 C.A. Baker et al. REFID=47398
BERTIN 98 PR D57 55 A. Bertin et al. (OBELIX Collab.) REFID=45782
BERTIN 97C PL B408 476 A. Bertin et al. (OBELIX Collab.) REFID=45701
ABELE 96C NP A609 562 A. Abele et al. (Crystal Barrel Collab.) REFID=45076
AMSLER 95B PL B342 433 C. Amsler et al. (Crystal Barrel Collab.) REFID=44377
AMSLER 95C PL B353 571 C. Amsler et al. (Crystal Barrel Collab.) REFID=44440
AMSLER 95D PL B355 425 C. Amsler et al. (Crystal Barrel Collab.) REFID=44441
BALOSHIN 95 PAN 58 46 O.N. Baloshin et al. (ITEP) REFID=44621
Translated from YAF 58 50.
AMSLER 94D PL B333 277 C. Amsler et al. (Crystal Barrel Collab.) REFID=44093
ANISOVICH 94  PL B323 233 V.V. Anisovich et al. (Crystal Barrel Collab.) REFID=43659
ANISOVICH 94B PR D50 1972 V.V. Anisovich et al. (LoQm) REFID=44071
ADAMO 93 NP A558 13C A. Adamo et al. (OBELIX Collab.) REFID=43657
ARMSTRONG 93C PL B307 394 T.A. Armstrong et al. (FNAL, FERR, GENO+) REFID=43587
ARMSTRONG 93D PL B307 399 T.A. Armstrong et al. (FNAL, FERR, GENO+) REFID=43596
WEIDENAUER 93 ZPHY C59 387 P. Weidenauer et al. (ASTERIX Collab.) REFID=43585
ADAMO 92 PL B287 368 A. Adamo et al. (OBELIX Collab.) REFID=42177
BELADIDZE  92B ZPHY Cb54 367 G.M. Beladidze et al. (VES Collab.) REFID=42172
AKER 91 PL B260 249 E. Aker et al. (Crystal Barrel Collab.) REFID=41587
MAY 90 ZPHY C46 203 B. May et al. (ASTERIX Collab.) REFID=41365
MAY 89 PL B225 450 B. May et al. (ASTERIX Collab.) IJP REFID=40921
BRIDGES 86B PRL 56 215 D.L. Bridges et al. (SYRA, CASE) REFID=21376
BRIDGES 86C PRL 57 1534 D.L. Bridges et al. (SYRA) REFID=21377
NODE=M188

2(1570) SUPC) = THa =)

OMITTED FROM SUMMARY TABLE

May be an OZl-violating decay mode of p(1700). See our mini- NODE=M188
review under the p(1700).

p(1570) MASS NODE=M188M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M188M
1570436462 54 1 AUBERT 08s BABR 10.6 et e~ — ¢n0y
e o o \We do not use the following data for averages, fits, limits, etc. e o @
1480440 2BITYUKOV 87 SPEC 3257 p— ¢a9n
L From the fit with two resonances. NODE=M188M;LINKAGE=AU
2Systematic errors not estimated. NODE=M188M:LINKAGE=RBI
p(1570) WIDTH NODE=M188W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M188W
144475443 54 3 AUBERT 08s BABR 10.6 et e~ — ¢n0y
e o o We do not use the following data for averages, fits, limits, etc. @ o @
13060 4BITYUKOV 87 SPEC 3257 p— ¢aln
3 From the fit with two resonances. NODE=M188W;LINKAGE=AU
4Systematic errors not estimated. NODE=M188W;LINKAGE=BI
p(1570) DECAY MODES NODE=M188215;NODE=M188
Mode Fraction (I';/T)
r ete DESIG=1
M om not seen DESIG=2

M  wr DESIG=3




p(1570) I(i)r (et e™)/I(total)

F(¢7) x T(ete™)/Total 2l /T
VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT
3.5+0.9+0.3 54 5 AUBERT 08s BABR 10.6 et e~ — ¢n0y

e o o We do not use the following data for averages, fits, limits, etc. @ o @
<70 90 O AULCHENKO 878 ND  ete™ - KZK970

5 From the fit with two resonances.
Using mass and width of BITYUKQV 87.

p(1570) BRANCHING RATIOS

r(¢"")/rtotal rz/r
VALUE DOCUMENT ID TECN COMMENT

not seen ABELE 97H CBAR Bp — K9 K%WOWO
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.01 7 DONNACHIE 91 RVUE

7Using data from BISELLO 918, DOLINSKY 86, and ALBRECHT 87L.
M (¢7) /T (wm) r2/l3
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

>0.5 95 BITYUKOV 87 SPEC 3257 p— ¢n0n
p(1570) REFERENCES

AUBERT 08S PR D77 092002 B. Aubert et al. (BABAR Collab.

ABELE 97H PL B415 280 A. Abele et al. (Crystal Barrel Collab.

BISELLO 91B NPBPS B21 111 D. Bisello (DM2 Collab.

DONNACHIE 91 ZPHY C51 689 A. Donnachie, A.B. Clegg (MCHS, LANC

AULCHENKO 87B  JETPL 45 145 V.M. Aulchenko et al. (NOVO
Translated from ZETFP 45 118.
BITYUKOV 87 PL B188 383 S.I. Bityukov et al. (SERP

)
)
)
ALBRECHT ~ 87L PL B185 223 H. Albrecht et al. (ARGUS Collab.)
)
)
DOLINSKY 86  PL B174 453 S.I. Dolinsky et al. (NOVO)

hy(1595)

OMITTED FROM SUMMARY TABLE
Seen in a partial-wave analysis of the wn system produced in the
reaction 7~ p — wnn at 18 GeV/c.

hy (1595) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

159415+ 10 EUGENIO 01 SPEC 187 p — wnn
h1(1595) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

34607, 70 EUGENIO 01 SPEC 187 p— wnn

hy(1595) DECAY MODES
Mode Fraction (I';/T)
1 wi seen

hy(1595) REFERENCES

EUGENIO 01 PL B497 190 P. Eugenio et al.
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71(1600) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

16601' %g OUR AVERAGE Error includes scale factor of 1.2.

1564+ 24+86 1 RODAS 19 JPAC 1917 p— 5Nz p
1600j1}58 46M  2AGHASYAN 188 COMP 190 7~ p — 7~ ata p
1664+ 8410 145k 3Lu 05 B852 187 p— wr 70p
1709+ 24+41 69k 4 KUHN 04 B852 187 p— 777r+7r7 T p
1597+ 10142 4 \VANOV 01 B852 187 p— nn p

—10
e o o We do not use the following data for averages, fits, limits, etc. e o @

1660+ 1070 420k SALEKSEEV 10 COMP 1907~ Pb— n~n~ xt P/
1503+ 87129 4,6 ADAMS 988 B852 18371 p— mta 7w p

1The coupled-channel analysis of both the n7 and 77’71' systems using ADOLPH 15data.
The mass is extracted from the T-matrix pole.

2 Statistical error negligible.

3 May be a different state: natural and unnatural parity exchanges.

4 Natural parity exchange.

5Superseded by AGHASYAN 2018B.

6Superseded by DZIERBA 06 excluding this state in a more refined PWA analysis, with

26 Meventsof 7~ p — 7 7w T pand3Meventsof 7= p — 7w 70 7r0p of E852
data.

m1(1600) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
257+ 60 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.

492+ 544102 1 RODAS 19 JPAC 1917 p— n(Nx=p
5801’%28 46M  2AGHASYAN 188 COMP 190 7~ p — 7~ ata p
185+ 254 28 145k 3Lu 05 B852 187 p— wr n0p

403+ 80+115 69k 4 KUHN 04 B852 187 p— nrta a p
340+ 40+ 50 4 [VANOV 01 B852 187 p— n/n p

e o o We do not use the following data for averages, fits, limits, etc. e o o

269+ 2171 gi 420k 5 ALEKSEEV 10 COMP 190 7~ Pb — n—n— xT Pb'
168+ 207159 4,6 ADAMS 988 B852 1837 p— ata—7mp

1 The coupled-channel analysis of both the 7 and 7/ m systems using ADOLPH 15data.
The width is extracted from the T-matrix pole.

2 Statistical error negligible.

3 May be a different state: natural and unnatural parity exchanges.

4 Natural parity exchange.

5Superseded by AGHASYAN 2018B.

6Supelrseded by DZIERBA 06 excluding this state in a more refined PWA analysis, with

26 Meventsof 7~ p— 7~ 7w 7r+p and 3Meventsof 7~ p — @ 70 7r0p of E852
data.
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WEIGHTED AVERAGE
257460 (Error scaled by 1.9)

2
X
- RODAS 19 JPAC 4.1
- AGHASYAN ~ 18B COMP
— -\ LU 05 B852 37
----- KUHN 04 B852 1.1
—— N IVANOV 01 B82 _ 17
106

(Confidence Level = 0.014)
| | | J
0 200 400 600 800 1000

71(1600) width (MeV)

1(1600) DECAY MODES

Mode Fraction (I';/T)
I &y seen
M po T seen
M3 f(1270) 7~ not seen
M4 b1(1235) 7 seen
s 77/(958) T seen
e f1(1285)7w seen

71(1600) BRANCHING RATIOS

I(p%7) /Teotal r2/T
VALUE DOCUMENT ID TECN COMMENT

seen ALEKSEEV 10 COMP 190 7~ Pb— n—a— w1t Pb

e o o \We do not use the following data for averages, fits, limits, etc. e o @

not seen NOZAR 09 CLAS ~p— 2ntn—n

not seen 1 bzZIERBA 06 B852 187« p

1 From the PWA analysis of 26 M 7~ p — 7w @ 7r+p and 3 M events of 7~ p —
T 7r07r0p of E852 data. Supersedes ADAMS 98B.

F(f'2(1270)1r_)/l't°ta| r3/r
VALUE DOCUMENT ID TECN COMMENT
not seen 1 DZIERBA 06 B852 187 p

1From the PWA analysis of 26 M =~ p — w~ @ 7r+p and 3 M events of 7~ p —
a0 7r0p of E852 data. Supersedes CHUNG 02.

I(b1(1235)7) /Tiotal Fa/T
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 35280 1 BAKER 03 SPEC pp— wrta a0
e o o We do not use the following data for averages, fits, limits, etc. ® o @
seen 145k LU 05 B852 187 p— wr alp
LB((b17) p—wave)/B((P17) 5-wave)=0-3 % 0.1.
(] —
F(r) (958)m )/rtotal s/T
VALUE DOCUMENT ID TECN COMMENT

seen IVANOV 01 B852 187 p— nnp
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r (£,(1285)) /I (/(958) v~)

VALUE EVTS DOCUMENT ID TECN

COMMENT

Fe/Ts

3.80+0.78 69k 1 KUHN 04
L Using 7/ (958)  data from IVANOV 01.

B852

187 p— n7r+7r_7r_p

m1(1600) REFERENCES

RODAS 19 PRL 122 042002 A. Rodas et al. (JPAC Collab.)
AGHASYAN  18B PR D98 092003 M. Aghasyan et al. (COMPASS Collab.)
ADOLPH 15 PL B740 303 M. Adolph et al. (COMPASS Collab.)
ALEKSEEV 10 PRL 104 241803 M.G. Alekseev et al. (COMPASS Collab.)
NOZAR 09 PRL 102 102002 M. Nozar et al. (JLab CLAS Collab.)
DZIERBA 06 PR D73 072001 A.R. Dzierba et al. (BNL E852 Collab.)
LU 05  PRL 94 032002 M. Lu et al. (BNL E852 Collab.)
KUHN 04  PL B595 109 J. Kuhn et al. (BNL E852 Collab.)
BAKER 03  PL B563 140 C.A. Baker et al.
CHUNG 02 PR D65 072001 S.U. Chung et al. (BNL E852 Collab.)
IVANOV 01 PRL 86 3977 E.l. Ivanov et al. (BNL E852 Collab.)
ADAMS 98B PRL 81 5760 G.S. Adams et al. (BNL E852 Collab.)
G /PCy — 1—(1++
2:(1640) I6UPE) = 1t

Possibly seen in the study of the hadronic structure in decay 7 —

3nv, (ABREU 98G and ASNER 00).

31(1640) MASS
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NODE=M161

NODE=M161

NODE=M161M

VALUE (MeV) EVTS DOCUMENT ID

TECN  COMMENT

1655+ 16 OUR AVERAGE Error includes scale factor of 1.2.

NODE=M161M

170033 46M 1 AGHASYAN

1691+ 18430 DARGENT 17
1630+ 20 35k 2BAKER 03
1714+ 9436 CHUNG 02 B852
1640+ 12430 BAKER 99

SPEC pp — wrta™x

188 COMP 190 7~ p— 7 w7 p
RVUE DO & n=atr—nt

0

1837 p — 7r+7r*7r*p

SPEC 1.94 pp — 4n0

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1670+ 90
1 statistical error negligible.

BELLINI 85

2 Using the a1(1260) mass and width results of BOWLER 88.

SPEC 407~ A— 7 ata A

a1(1640) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN

COMMENT

254+ 40 OUR AVERAGE

5107170 46M 1 AGHASYAN

171+ 33440 DARGENT 17

225+ 30 35k 2BAKER 03

308+ 37462 CHUNG 02 B852
300+ 22440 BAKER 99

Error includes scale factor of 1.8. See the ideogram below.
188 COMP 190 n p— n atn p

RVUE DY — z=gata—at
SPEC pp — wrt 0

18371 p — i T p

SPEC 1.94 pp — 40

e o o We do not use the following data for averages, fits, limits, etc. ® o @

300£100 BELLINI 85

L Statistical error negligible.

2 Using the a1(1260) mass and width results of BOWLER 88.

SPEC 407~ A— 7 nta A

NODE=M161M;LINKAGE=A
NODE=M161M;LINKAGE=KB

NODE=M161W

NODE=M161W

NODE=M161W;LINKAGE=A
NODE=M161W;LINKAGE=KB
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WEIGHTED AVERAGE
254+40 (Error scaled by 1.8)

2

X

——+——— - AGHASYAN 188 COMP 8.1
--------------- DARGENT 17 RVUE 26

+ BAKER 03 SPEC 1.0
---------- CHUNG 02 B82 06
N\ BAKER 99 SPEC _ 1.0
13.2

(Confidence Level = 0.011)
| | J

0 200 400 600 800 1000

a1(1640) width (MeV)

a1(1640) DECAY MODES NODE=M161215;NODE=M161
Mode Fraction (I';/T)

Fl T seen DESIG=3;0UR EST;— UNCHECKED <«
M £(1270) 7 seen DESIG=1;0UR EST;— UNCHECKED <«
F3 o seen DESIG=2;0UR EST;— UNCHECKED <«
M4 PT S _wave seen DESIG=7;0UR EST;— UNCHECKED +«
s PT D_wave seen DESIG=4;0UR EST;— UNCHECKED <
F6 WTT seen DESIG=5;0UR EST;— UNCHECKED <«
N, (1285« seen DESIG=6;0UR EST;— UNCHECKED <
g a1(1260) 7 not seen DESIG=8

a1(1640) BRANCHING RATIOS NODE_M161220
F(R(1270)7)/T (o) M2/3 NODE=M161R1
VALUE DOCUMENT ID TECN COMMENT NODE=M161R1
0.24+0.07 BAKER 99 SPEC 1.94 Bp — 4x0
I (o7 D—wave) /Ttotal Is/T NODE=M161R2
VALUE DOCUMENT ID TECN COMMENT NODE=M161R2
e o o \We do not use the following data for averages, fits, limits, etc. e o @
seen CHUNG 02 B852 1837 p— nta n p
seen AMELIN 958 VES 367 A= ttr A
Mwn)/Motal Fe/T NODE=M161R3
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=M161R3
e o o We do not use the following data for averages, fits, limits, etc. e o @
seen 35280 1 BAKER 03 SPEC pp— wrta— a0

1 Assuming the wp mechanism for the wm state. NODE=M161R;LINKAGE=KB

F(£(1285)7) /Tyotal 7/l NODE=M161R4
VALUE DOCUMENT ID TECN COMMENT NODE=M161R4
e o o We do not use the following data for averages, fits, limits, etc. @ o @
not seen KUHN 04 B852 187 p — 777r+7r_ T p
seen LEE 94 MPS2 187 p— KTKIx— 7= p
I(21(1260) 1) /T total g/l NODE=M161R5
VALUE DOCUMENT ID TECN COMMENT NODE=M161R5

not seen KUHN 04 B852 187 p— mpata n p




a1(1640) REFERENCES

AGHASYAN 18B PR D98 092003 M. Aghasyan et al. (COMPASS Collab.)
DARGENT 17 JHEP 1705 143 P. dArgent et al. (HEID, BRIS)
KUHN 04 PL B595 109 J. Kuhn et al. (BNL E852 Collab.)
BAKER 03 PL B563 140 C.A. Baker et al.

CHUNG 02 PR D65 072001 S.U. Chung et al. (BNL E852 Collab.)
ASNER 00 PR D61 012002 D.M. Asner et al. (CLEO Collab.)
BAKER 99 PL B449 114 C.A. Baker et al.

ABREU 98G PL B426 411 P. Abreu et al. (DELPHI Collab.)
AMELIN 95B PL B356 595 D.V. Amelin et al. (SERP, TBIL)
LEE 94 PL B323 227 JH. Lee et al. (BNL, IND, KYUN, MASD+)
BOWLER 88 PL B209 99 M.G. Bowler (OXF)
BELLINI 85 SINP 41 781 D. Bellini et al.

Translated from YAF 41 1223.

OMITTED FROM SUMMARY TABLE

/G(JPC) _ 0+(2++)

£,(1640) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT
1639+ 6 OUR AVERAGE Error includes scale factor of 1.2.
1620+ 16 BUGG 95 MRK3 J/¢p —» yrta—atn
1647+ 7 ADAMO 92 OBLX 7Ap — 3rton—
1635+ 7 ALDE 90 GAM2 387 p — wwn
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1640+ 5 AMSLER 06 CBAR 09pp —» KTK— =0
1659+ 6 VLADIMIRSK..06 SPEC 407~ p — K2kZn
1643+ 7 1 ALDE 890B GAM2 387 p — wwn

1 Superseded by ALDE 90.

f(1640) WIDTH

VALUE (MeV) CL% DOCUMENT ID TECN COMMENT

991’% OUR AVERAGE Error includes scale factor of 2.9.

140f§8 BUGG 95 MRK3 J/¢p — yrta—atn
58420 ADAMO 92 OBLX 7Ap — 3rt2r—

e o o \We do not use the following data for averages, fits, limits, etc. ® o @

44+ 9 AMSLER 06 CBAR 095p —» KTK—x0

152418 VLADIMIRSK..06 SPEC 407~ p — K%KkZn
< 70 90 ALDE 90 GAM2 387 p — wwn

£,(1640) DECAY MODES
Mode Fraction (I';/T)
M ww seen
I 4rx seen
M3 KK seen
,(1640) BRANCHING RATIOS
M (KK)/Ttotal r3/r
VALUE DOCUMENT ID TECN COMMENT
seen AMSLER 06 CBAR 09pp — KtK— 0
£,(1640) REFERENCES
AMSLER 06 PL B639 165 C. Amsler et al. (CBAR Collab.)
VLADIMIRSK... 06 PAN 69 493 V.V. Vladimirsky et al. (ITEP, Moscow)
Translated from YAF 69 515.

BUGG 95 PL B353 378 D.V. Bugg et al. (LOQM, PNPI, WASH) JP
ADAMO 92 PL B287 368 A. Adamo et al. (OBELIX Collab.)
ALDE 90 PL B241 600 D.M. Alde et al. (SERP, BELG, LANL, LAPP+)
ALDE 89B PL B216 451 D.M. Alde et al. (SERP, BELG, LANL, LAPP+)IGJPC
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NODE=M161

REFID=59471
REFID=58121
REFID=49773
REFID=49414
REFID=48837
REFID=47339
REFID=46888
REFID=45909
REFID=44433
REFID=44092
REFID=40578
REFID=47490

NODE=M117

NODE=M117M

NODE=M117M

NODE=M117M;LINKAGE=BB

NODE=M117W

NODE=M117W

NODE=M117215;NODE=M117

DESIG=1;0UR EST;— UNCHECKED <
DESIG=2;0UR EST;— UNCHECKED <«
DESIG=3

NODE=M117220

NODE=M117R2
NODE=M117R2

NODE=M117

REFID=51136
REFID=51191

REFID=44438
REFID=42177
REFID=40935
REFID=40735
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NODE=M154
G /PCy _ g+(»—+
1,(1645) I6UPS) = 0t )
12(1645) MASS NODE=M154M
VALUE (MeV) DOCUMENT ID TECN  CHG COMMENT NODE=M154M
1617+ 5 OUR AVERAGE
1613+ 8 BARBERIS 008 450 pp — pgnmt T pg
1617+ 8 BARBERIS  00C 450 pp — pgAmpg
1620420 BARBERIS 978 OMEG 450 pp — pp2(xTa7)
1645+14+15 ADOMEIT 96 CBAR 0 1.94 pp — r]37r0
e o o \We do not use the following data for averages, fits, limits, etc. ® o @
1645+ 6420 ANISOVICH 00E SPEC 0.9-1.94 pp — 7737r0
72(1645) WIDTH NODE=M154W
VALUE (MeV) DOCUMENT ID TECN  CHG COMMENT NODE=M154W
181+11 OUR AVERAGE
185417 BARBERIS 008 450 pp — pgnmt T pg
177+18 BARBERIS  00C 450 pp — pgATpg
180+25 BARBERIS 978 OMEG 450 pp — pp2(rtx7)
180750 +25 ADOMEIT 96 CBAR 0  1.945p — 130
e o o We do not use the following data for averages, fits, limits, etc. ® o @
200425 ANISOVICH  00E SPEC 0.9-1.94 pp — 130
172(1645) DECAY MODES NODE=M154215;NODE=M154
Mode Fraction (I';/T)
M ap(1320)7 seen DESIG=1;0UR EST;— UNCHECKED <
L KKm seen DESIG=2;0UR EST;— UNCHECKED <«
M3 K*K seen DESIG=3;0UR EST;— UNCHECKED «
g nrta™ seen DESIG=4;0UR EST;— UNCHECKED <«
s ag(980)7 seen DESIG=5;0UR EST;— UNCHECKED <+
e H(1270)7n not seen DESIG=6;0UR EST;— UNCHECKED +
172(1645) BRANCHING RATIOS NODE=M154220
M(KKm)/r(a2(1320)7) M2/ NODE=M154R1
VALUE DOCUMENT ID TECN  COMMENT NODE=M154R1
0.07+0.03 1BARBERIS  97C OMEG 450 pp — ppKKn
LUsing 2(xt 7 ~) data from BARBERIS 97B. NODE=M154R1:LINKAGE=A
[ (a2(1320)7) /T (ag(980)7) r/ls NODE=M154R3
VALUE DOCUMENT ID TECN  COMMENT NODE=M154R3
13.11+2.3 OUR AVERAGE
13.5+4.6 2 ANISOVICH 11 SPEC 0.9-1.94 pp
13.0+2.7 BARBERIS  00B 450 pp — prynt T pg
2 Reanalysis of ADOMEIT 96 and ANISOVICH 0O0E. NODE=M154R3;:LINKAGE=AN
I(£(1270)n) /Teotal Iy NODE=M154R4
VALUE DOCUMENT ID COMMENT NODE=M154R4
e o o \We do not use the following data for averages, fits, limits, etc. e o @
not seen BARBERIS 00B 450 pp — pf n7r+ T Pg
172(1645) REFERENCES NODE=M154
ANISOVICH 11 EPJ C71 1511 A.V. Anisovich et al. (LOQM, RAL, PNPI) REFID=53631
ANISOVICH ~ 00E PL B477 19 AV. Anisovich et al. REFID=47945
BARBERIS 00B PL B471 435 D. Barberis et al. (WA 102 Collab.) REFID=47958
BARBERIS 00C PL B471 440 D. Barberis et al. (WA 102 Collab.) REFID=47959
BARBERIS ~ 97B PL B413 217 D. Barberis et al. (WA 102 Collab.) REFID=45758
BARBERIS ~ 97C PL B413 225 D. Barberis et al. (WA 102 Collab.) REFID=45759
ADOMEIT 96  ZPHY C71 227 J. Adomeit et al. (Crystal Barrel Collab.) REFID=45202




w(1650) 1ePC) = 0ma )

w(1650) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

1670+ 30 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1651+ 3J_Flg 183k 1 ABLIKIM 19AQBES  J/¢p —» Kt K= x0

1673% 8 ACHASOV 19 SND ete™ — ntz— a0y

1671+ 6+10 824  2AKHMETSHIN17A CMD3 1.4-2.0ete™ — wn

1660+ 10 8908  3ACHASOV 168 SND 1.342.00 eTe™ — wp

1680+ 10 131k #AULCHENKO 15A SND 1.05-1.80 eTe™ —
Tt

1667+ 13+ 6 AUBERT 07AU BABR 106 eTe™ — wrtn~

1645+ 8 13 AUBERT 06D BABR 10.6 et e™ — wny

16604+ 10+ 2 AUBERT,B 04N BABR 10.6 eTe™ — ntn 0~

1770+ 50£60 1.2M 5 ACHASOV ~ 03D RVUE 0.44-2.00 et e~ —
T

1619+ 5 6 HENNER 02 RVUE 1.2-20ete™ — pn,
wWTTT

1700+ 20 EUGENIO 01 SPEC 187 p— wnn

1705+ 26 612 7" AKHMETSHIN 00D CMD2 ete™ — wrtr

1820 120 8 ACHASOV ~ 98H RVUE ete™ — atza—#0

1840 190 9ACHASOV ~ 98H RVUE ete™ — wrtr

1780170 10 ACHASOV ~ 98H RVUE eTe™ — KTK—

~ 2100 11 ACHASOV ~ 98H RVUE ete™ — K%KiﬂjF

1606+ 9 12 cLEGG 94 RVUE

16624+ 13 750 13 ANTONELLI 92 DM2 1.34-24ete™ — pr,
WTT

1670+ 20 ATKINSON 838 OMEG 20-70 vp — 37X

1657+ 13 CORDIER 81 DMl eTe™ — w2r

1679+ 34 21 ESPOSITO 80 FRAM ete™ — 3r

1652+ 17 COSME 79 OSPK ete™ — 3rm

1 Could also be p(1700). Branching ratio J/¢ — X0 o KT k=70 = (5.3:&:0.31‘8'2)><
1075
2From a fit of the interfering w(1420) and w(1650) with a relative phase of m and other
parameters floating.
3 From a fit with contributions from w(1420), w(1650), and ¢(1680).
4 From a fit with contributions from w(782), ¢(1020), w(1420), and w(1650).
5From the combined fit of ANTONELLI 92, ACHASOV 01k, ACHASOV 02E, and
ACHASOV 03D data on the 7+ 7~ 70 and ANTONELLI 92 on the w7 final states.
Supersedes ACHASOV 99t and ACHASOV 02E.
6Using results of CORDIER 81 and preliminary data of DOLINSKY 91 and AN-
TONELLI 92.
7Using the data of AKHMETSHIN 00D and ANTONELLI 92. The pm dominance for the
energy dependence of the w(1420) and w(1650) width assumed.
8Using data from BARKOV 87, DOLINSKY 91, and ANTONELLI 92.
9 Using the data from ANTONELLI 92.
10 ysing the data from IVANOV 81 and BISELLO 88B.
11 Using the data from BISELLO 91cC.

12From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.
From the combined fit of the p7m and wn final states.

w(1650) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
315+ 35 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. ® o @

194+ 8t 15 183k 1ABLIKIM 19AQBES  J/¢p —» KT K~ #0

95+ 11 ACHASOV 19 SND ete™ — nta— a0y
113+ 9+ 10 824  2AKHMETSHIN17A CMD3 1.4-2.0 ete™ — wny
110+ 20 898  3ACHASOV 168 SND 1.342.00 eTe™ — wyp
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NODE=M126

NODE=M126M

NODE=M126M
— UNCHECKED <

OCCUR=2

OCCUR=2
OCCUR=3

OCCUR=4

OCCUR=5
OCCUR=4

NODE=M126M;LINKAGE=G
NODE=M126M;LINKAGE=F

NODE=M126M;LINKAGE=E
NODE=M126M;LINKAGE=A
NODE=M126M;LINKAGE=VH

NODE=M126M;LINKAGE=AB

NODE=M126M;LINKAGE=KI

NODE=M126M;LINKAGE=L1
NODE=M126M;LINKAGE=L2
NODE=M126M;LINKAGE=L3
NODE=M126M;LINKAGE=L4
NODE=M126M;LINKAGE=AD

NODE=M126M;LINKAGE=AE

NODE=M126W

NODE=M126W
— UNCHECKED <«



310+ 30 13.1k 4 AULCHENKO 15A SND  1.05-1.80 eare— -
T T T
222+ 254 20 AUBERT 07AU BABR 106 eTe™ — wrtn~
114+ 14 13 AUBERT 06D BABR 10.6 ete™ — wny
230+ 304+ 20 AUBERT,B 04N BABR 10.6 eTe™ — ntn 0~
2001290 +£130 12M  SACHASOV ~ 03D RVUE 0.44-2.00 efe™ —
s ™ s
250+ 14 6 HENNER 02 RVUE 1.2-20ete” — pm wrr
250+ 50 EUGENIO 01 SPEC 187 p— wnn
370+ 25 612 7 AKHMETSHIN 00D CMD2 ete™ — wrta
113+ 20 8 CLEGG 94 RVUE
2804 24 750 9 ANTONELLI 92 DM2 134-24ete™ — pr wrr
160+ 20 ATKINSON 838 OMEG 20-70 vp — 37X
136+ 46 CORDIER 81 DMl ete™ — wor
99+ 49 21 ESPOSITO 80 FRAM etTe™ — 3r
424 17 COSME 79 OSPK ete™ — 3r

1 Could also be p(1700). Branching ratio J/¢ — X0 o KT k=70 = (5.3:&0.3t8'g)><
1075,

2From a fit of the interfering w(1420) and w(1650) with a relative phase of w and other
parameters floating.

3 From a fit with contributions from w(1420), w(1650), and ¢(1680).

4From a fit with contributions from w(782), ¢(1020), w(1420), and w(1650).

5From the combined fit of ANTONELLI 92, ACHASOV 01k, ACHASOV 02k, and
ACHASOV 03D data on the 71 7~ 70 and ANTONELLI 92 on the w7~ final states.
Supersedes ACHASOV 99E and ACHASOV 02E.

6Using results of CORDIER 81 and preliminary data of DOLINSKY 91 and AN-
TONELLI 92.

7 Using the data of AKHMETSHIN 00D and ANTONELLI 92. The p7 dominance for the
energy dependence of the w(1420) and w(1650) width assumed.

8From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.
From the combined fit of the p7 and wn final states.

w(1650) DECAY MODES

Mode Fraction (I';/T)
M pr seen
M wrm seen
M3 wn seen
4 ete~ seen
F5 7T0 Y not seen

w(1650) I(i)r (et e~)/r?(total)

r(p"r)/rtotal X r(e+ e_)/rtotal

VALUE (units 10°%)  EVTS DOCUMENT ID

r1/r X r4/r

TECN  COMMENT

e o o \We do not use the following data for averages,

fits, limits, etc. ® o ®

1.56 +0.23 13.1k 1 AULCHENKO 15A SND  1.05-1.80 eTe™ —
i

1.3 +0.1 =+0.1 AUBERT,B 04N BABR 106 eTe™ — nta— 0«

12 01 +os 12M 23ACHASOV 030 RVUE 0.44-2.00 ete™ —

: Tt

0.92140.230 4.5 CLEGG 94 RVUE

0.479+0.050 750 67 ANTONELLI 92 DM2 1.34-24ete™ — pr,
wWTT

L From a fit with contributions from w(782), ¢(1020), w(1420), and w(1650).

2 Calculated by us from the cross section at the peak.

3From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASOV 02E, and
ACHASOV 03D data on the 71 7~ 79 and ANTONELLI 92 on the wnt 7 final states.
Supersedes ACHASQOV 99t and ACHASOV 02E.

4From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.
From the partial and leptonic width given by the authors.

6 From the combined fit of the pm and wr final states.

7 From the product of the leptonic width and partial branching ratio given by the authors.
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Mwnm)/Teotal X T(ete™)/Miotal Mo/l x [g/T

VALUE (units 1077) EVTS DOCUMENT ID TECN COMMENT

e e o We do not use the following data for averages, fits, limits, etc. @ o @

7.0 £0.5 AUBERT 07AU BABR 106 ete™ = wratr—~

41 +09 +1.3 12M L2ACHASOV 03D RVUE 0.44-2.00 ea'e_ —
T

5.4040.95 3 AKHMETSHIN 00D CMD2 1.2-138 et e~ — wrtn

3.18-0.80 4,5 CLEGG 94 RVUE

6.07+0.61 750 67 ANTONELLI 92 DM2 1.3424ete™ — pr wrn

1 Calculated by us from the cross section at the peak.

2From the combined fit of ANTONELLI 92, ACHASOV 01E, ACHASOV 02E, and
ACHASOV 03D data on the 71 7~ 79 and ANTONELLI 92 on the wnt 7~ final states.
Supersedes ACHASOV 99t and ACHASOV 02E.

3 Using the data of AKHMETSHIN 00D and ANTONELLI 92. The pm dominance for the
energy dependence of the w(1420) and w(1650) width assumed.

4From a fit to two Breit-Wigner functions and using the data of DOLINSKY 91 and
ANTONELLI 92.
From the partial and leptonic width given by the authors.

6 From the combined fit of the pm and wr final states.
7 From the product of the leptonic width and partial branching ratio given by the authors.

[(wn)/Tiotal x (et e™)/Tiotal M3/l x Fa/T
VALUE (units 10_7) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

5.621 043 ACHASOV 19 SND ete™ — ntz— a0y
45 £03 £03 824  LAKHMETSHIN17A CMD3 1.4-20eTe™ — wy
44 +05 898  2ACHASOV 168 SND 1.34-2.00 et e~ — wp

57 +0.6 13 AUBERT 060 BABR 10.6 ete™ — wiry
< 60 at 90% CL 3 AKHMETSHIN 038 CMD2 ete — 570~
LFrom a fit of the interfering w(1420) and w(1650) with a relative phase of m and other
parameters floating. From an alternative fit ['(w(1650) = wn)/Tigia) X M(w(1650) —
ete™)=51+3eVv.
2From a fit with contributions from w(1420), w(1650), and $(1680).
3o.)(1650) mass and width fixed at 1700 MeV and 250 MeV, respectively.

w(1650) BRANCHING RATIOS
r(P“)/ Mtotal ry/T

VALUE EVTS DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. e o @

~ 0.65 1.2M 1 ACHASOV 03D RVUE 0.44-2.00 ear e —
T
0.380+0.014 2 HENNER 02 RVUE 1.2-20eTe™ — prm wrm

1From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASOV 02E, and

ACHASOV 03D data on the 7 7~ 70 and ANTONELLI 92 on the w7 =~ final states.
Supersedes ACHASOV 99E and ACHASOV 02E.
2Assuming that the w(1650) decays into pm and wmm only.

r(wn)/rm. L/l
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

~ 0.35 1.2M 1 ACHASOV 030 RVUE 0.44-2.00 et e~ —
T
0.620-:0.014 2 HENNER 02 RVUE 1.2-20ete™ > pmwrr

1From the combined fit of ANTONELLI 92, ACHASOV 01, ACHASOV 02E, and
ACHASOV 03D data on the 7 7~ 70 and ANTONELLI 92 on the w7~ final states.
Supersedes ACHASOV 99t and ACHASOV 02E.

2Assuming that the w(1650) decays into pm and wmm only.

M(e*e™)/Trotal Fa/T
VALUE (units 1077) EVTS DOCUMENT ID TECN COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

~18 12M  L2ACHASOV 03D RVUE 0.44-2.00 eé‘ e —

Tt
32+1 2 HENNER 02 RVUE 12-20ete™ - prmwrnm
1 Calculated by us from the cross section at the peak.
2Assuming that the w(1650) decays into pm and wwm only.
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(]
F(1r ’Y)/ Mtotal r5/ r
VALUE DOCUMENT ID TECN COMMENT
not seen 1ACHASOV 10D SND 1.075-2.0 et e — 70~

IFrom a fit of a VMD model with two effective resonances with masses of 1450 MeV
and 1700 MeV to describe the excited vector states w(1420), p(1450), w(1650), and
p(1700). The width of the highest mass effective resonance is fixed at 315 MeV.

w(1650) REFERENCES

ACHASOV 03D PR D68 052006
AKHMETSHIN 03B PL B562 173
ACHASOV 02E PR D66 032001
HENNER 02 EPJ C26 3
ACHASOV 01E PR D63 072002
EUGENIO 01 PL B497 190
AKHMETSHIN 00D PL B489 125
ACHASOV 99E  PL B462 365
ACHASOV 98H PR D57 4334

ABLIKIM 19AQ PR D100 032004 M. Ablikim et al. (BESIII Collab.
ACHASOV 19 PR D99 112004 M.N. Achasov et al. (SND Collab.
AKHMETSHIN 17A  PL B773 150 R.R. Akhmetshin et al. (CMD-3 Collab.
ACHASOV 16B PR D94 092002 M.N. Achasov et al. SND Collab.
AULCHENKO 15A JETP 121 27 V.M. Aulchenko et al. SND Collab.
Translated from ZETF 148 34.
ACHASOV 10D PR D98 112001 M.N. Achasov et al. (SND Collab.
AUBERT 07AU PR D76 092005 B. Aubert et al. BABAR Collab.
AUBERT 06D PR D73 052003 B. Aubert et al. BABAR Collab.
AUBERT,B 04N PR D70 072004 B. Aubert et al. BABAR Collab.

M.N. Achasov et al.

R.R. Akhmetshin et al.

M.N. Achasov et al.
V.K. Henner et al.
M.N. Achasov et al.
P. Eugenio et al.

R.R. Akhmetshin et al.

M.N. Achasov et al.

(Novosibirsk SND Collab
(Novosibirsk CMD-2 Collab
(Novosibirsk SND Collab

(Novosibirsk SND Collab.

(Novosibirsk CMD-2 Collab.
(Novosibirsk SND Collab.

;
?

N.N. Achasov, A.A. Kozhevnikov

CLEGG 94 ZPHY (62 455 A.B. Clegg, A. Donnachie (LANC, MCHS
ANTONELLI 92 ZPHY (€56 15 A. Antonelli et al. DM2 Collab.
BISELLO 91C  ZPHY (52 227 D. Bisello et al. DM2 Collab.
DOLINSKY 91 PRPL 202 99 S.I. Dolinsky et al. (NOVO
BISELLO 88B ZPHY (39 13 D. Bisello et al. (PADO, CLER, FRAS+
BARKOV 87 JETPL 46 164 L.M. Barkov et al. (NOVO
Translated from ZETFP 46 132.
ATKINSON 83B PL 127B 132 M. Atkinson et al. (BONN, CERN, GLAS+
CORDIER 81 PL 106B 155 A. Cordier et al. (ORSAY
IVANOV 81 PL 107B 297 P.M. lvanov et al. (NOVO
ESPOSITO 80 LNC 28 195 B. Esposito et al. (FRAS, NAPL, PADO+
COSME 79 NP B152 215 G. Cosme et al. (IPN
G PC —(a——
w3(1670) 16UPE) = 073~ )
LU3(1670) MASS
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

1667 + 4 OUR AVERAGE
1665.3+ 5.2+4.5 23400

e o o \We do not use the following data for averages, fits,

1685 +20 60
1673 +12 430
1650 +12
1669 =+11 600
1678 +14 500
1660 +13 200
1679 +17 200
1670 +20

~ 1700 110
1695 +20
1636 +20

AMELIN 96
BAUBILLIER 79
L2 gaLTAY 78E
CORDEN 788
2 WAGNER 75
DIAZ 74
DIAZ 74

MATTHEWS 71D
KENYON 69

1CERRADA 778
BARNES 698
ARMENISE 688

L Phase rotation seen for JP = 3~ pT wave.
2From a fit to I(JP) = 0(37) pm partial wave.

VES 367 p—
7r+7r_7r0n
HBC 8.2 K~ p backward
HBC 157tp— A3r
OMEG 8-12 7~ p — N3m
HBC 7xtp— ATT3r
DBC 6ntn— p37'ro
DBC 67ntn— pw7r07r0
DBC 7.0xtn— p371'0
DBC 8xtn— p30
limits, etc. ® o ®
HBC 42K p— A3w
HBC 46 K~ p — w27X
DBC 51xtn— p371'0

w3(1670) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
168+10 OUR AVERAGE
14941947 23400 AMELIN 9% VES 367 p—

7r+ T 7r0 n

16080 60 3BAUBILLIER 79 HBC 8.2 K~ p backward
173+16 430 45 BALTAY 78 HBC 157Tp— A3r
253439 CORDEN 788 OMEG 8-12 7~ p — N3r
173428 600 35 WAGNER 75 HBC 7xTp— ATT3x
16740 500 DIAZ 74 DBC 67tn— p3a0
122439 200 DIAZ 74 DBC 67tn— pwnlx0
155440 200 3SMATTHEWS 71D DBC 7.0xtn— p3a0
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

90+20 BARNES 698 HBC
100440 KENYON 69 DBC
112+60 ARMENISE 688 DBC

46 KT p— w2m
87t n— p37'ro
517tn— p37r0

3 Width errors enlarged by us to 4T /v/N; see the note with the K*(892) mass.

4 Phase rotation seen for JP = 3~ P wave.
5 From a fit to I(JP) = 0(37) pm partial wave.

w3(1670) DECAY MODES

Mode Fraction (I;/T)
M pr seen
F2 W seen

F3 b1(1235)7T

possibly seen

w3(1670) BRANCHING RATIOS

IN(wnm)/T(p7) 2/l
VALUE EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.71+0.27 100 DIAZ 74 DBC 67xtn— p5r0

I (by(1235)7) /T (o) M3/
VALUE DOCUMENT ID TECN COMMENT

possibly seen DIAZ 74 DBC 67tn— p57r0

I (by(1235)7) /T (wmr) l3/T2
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

ARMENISE 68B PL 26B 336 N. Armenise et al.

>0.75 68 BAUBILLIER 79 HBC 8.2 K~ p backward
w3(1670) REFERENCES

AMELIN 96  ZPHY C70 71 D.V. Amelin et al. (SERP, TBIL)
BAUBILLIER 79 PL 89B 131 M. Baubillier et al. (BIRM, CERN, GLAS+)
BALTAY 78E  PRL 40 87 C. Baltay, C.V. Cautis, M. Kalelkar (CoLu) JpP
CORDEN 78B NP B138 235 M.J. Corden et al. (BIRM, RHEL, TELA+)
CERRADA 77B NP B126 241 M. Cerrada et al. (AMST, CERN, NUM+) JP
WAGNER 75 PL 58B 201 F. Wagner, M. Tabak, D.M. Chew (LBL) JP
DIAZ 74 PRL 32 260 J. Diaz et al. (CASE, CMU)
MATTHEWS 71D PR D3 2561 J.AJ. Matthews et al. (TNTO, WISC)
BARNES 69B PRL 23 142 V.E. Barnes et al. (BNL)
KENYON 69 PRL 23 146 I.R. Kenyon et al. (BNL, UCND, ORNL)

)

(BARI, BGNA, FIRZ+
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m5(1670) Uy =17

m5(1670) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

1670.61' %g OUR AVERAGE Error includes scale factor of 1.3. See the ideogram

below.
1642 T12 46M L AGHASYAN 188 COMP 190 7~ p — I
rnt T p
1749 +10 +£100 145k LU 05 B852 1877 p—
wm 7r0p
1676 + 3 + 8 2 CHUNG 02 B852 18377 p —
7r+7r77r7p
1685 +10 + 30 BARBERIS 01 450 pp —
pr 370 pg
1687 + 9 + 15 AMELIN 99 VES 37T A=
wn T Y A*
1669 + 4 BARBERIS 98B 450 pp — pfp7ps
1670 + 4 BARBERIS 98B 450 pp —
Pf f2(1270)7rp5
1690 414 3 BERDNIKOV 94 VES 37T A=
KtK— 7~ A
1710 420 700 ANTIPOV 87 SIGM — 507 Cu—
/ﬁ'u— 7~ Cu
1676 + 6 3 EVANGELIS... 81 OMEG — 127 p— 3mp
1657 +14 3,4 pAUM 80D SPEC —  63-94 7mp — 37X
1662 =410 2000 3 BALTAY 77 HBC + 157Tp— p3n
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1658 + 3 T 24 420k  SALEKSEEV 10 COMP 190 7~ Pb —
a r—a xt Py
1730 20 6 AMELIN 958 VES 36 7 A —
T a A
1742 +£31 + 49 ANTREASYAN 90 CBAL ete —
eJr e*7r07r07r0
1624 421 2 BELLINI 85 SPEC 07 A—
T ta A
1622 +35 7 BELLINI 85 SPEC 0 A
rmataT A
1693 +28 8 BELLINI 85 SPEC 07 A—
T ta A
1710 +£20 9 DAUM 818 SPEC — 63947 p
1660 =410 3 ascolLl 73 HBC — 5257 p— pmy
1 statistical error negligible. I

2 From 5(1270) 7 decay.

3From a fit to JP = 2~ S-wave f>(1270) 7 partial wave.

4 Clear phase rotation seen in 27 S, 27 P, 27 D waves. We quote central value and spread
of single-resonance fits to three channels.

5Superseded by AGHASYAN 2018B. I

6 4PC ambiguous.

7 From pm decay.

8From o decay.

9 From a two-resonance fit to four 2~ 07 waves. This should not be averaged with all the
single resonance fits.
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WEIGHTED AVERAGE
1670.6+2.9-1.2 (Error scaled by 1.3)

2
X
— AGHASYAN 18B COMP 57
LU 05 B852
)4\_’7 -------- CHUNG 02 B852 0.4
L - BARBERIS 01
- -+ - AMELIN 99 VES 0.9
= BARBERIS 98B 0.2
e BARBERIS 98B 0.0

-+ - BERDNIKOV 94 VES 1.9
—+= ANTIPOV 87 SIGM 39
-------- EVANGELIS... 81 OMEG 0.8
----------- 80D SPEC 0.9
B N 77 HBC 0.7
15.4
(Confidence Level = 0.080)
| | J
1620 1640 1660 1680 1700 1720 1740 1760

m5(1670) mass (MeV)

m2(1670) WIDTH NODE=M034W

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT NODE=MO034W

2581’ g OUR AVERAGE Error includes scale factor of 1.2.

st 12 46M 10 AGHASYAN 188 COMP 190 7~ p — I
aata— P
408+ 604250 145k LU 05 B852 187 p— wr a9p
2544+ 34+ 31 11 cHuNG 02 B852 18371 p —
atn— T p
265+ 304 40 BARBERIS 01 450 pp — pg3n0pg
1684+ 434+ 53 AMELIN 99 VES 37T A=
wr— 70 A*
268+ 15 BARBERIS 98B 450 pp — pfp7ps
256+ 15 BARBERIS 988 450 pp — OCCUR=2
1904+ 50 12 BERDNIKOV 94 VES 37T A
KtK—n~ A
170+ 80 700 ANTIPOV 87 SIGM — 507 Cu—
,u,"" w7 Cu
260+ 20 12 EVANGELIS... 81 OMEG — 127 p— 37p
2194+ 20 12,13 paum 80D SPEC —  63-94 7p — 37X
2854+ 60 2000 12 BALTAY 77 HBC + 157tp— p3n
e o o We do not use the following data for averages, fits, limits, etc. @ o @
o71+ oF 52 420k 14 ALEKSEEV 10 COMP 190 7~ Pb —
- r—a xt Py
310+ 20 15 AMELIN 958 VES 36 7 A —
Tt A
236+ 494+ 36 ANTREASYAN 90 CBAL ete —
e+ e 7r07r07r0
304+ 22 11 BELLINI 85 SPEC 4077 A—
o tTa A
404+108 16 BELLINI 85 SPEC 07 A— OCCUR=2
rataT A
330+ 90 17 BELLINI 85 SPEC 07 A OCCUR=3
T ta A
3124+ 50 18 pauM 818 SPEC — 63,947 p
2704+ 60 12 ascoll 73 HBC - 5257 p— pmy
10 statistical error negligible. I NODE=MO034W;LINKAGE=A
11 From £,(1270) 7 decay. NODE=M034W;LINKAGE=F2
12 From a fit to JP =2 f2(1270)7'l' partial wave. NODE=MO034W:LINKAGE=P
13 Clear phase rotation seen in 27 S, 27 P, 27 D waves. We quote central value and spread NODE=MO034W;LINKAGE=D
of single-resonance fits to three channels.
14 gyperseded by AGHASYAN 2018B. | NODE=M034W:LINKAGE=B
15 JPC ambiguous. NODE=MO034W;LINKAGE=AX

16 From pr decay. NODE=M034W;LINKAGE=R2



17 Erom o decay.
8 From a two-resonance fit to four 2~ 0% waves. This should not be averaged with all the
single resonance fits.

5(1670) DECAY MODES

Mode Fraction (I';/T) Confidence level
M 3 (95.8+1.4) %
rh, ata—ad
M3 707070
M4 > (1270) 7 (56.3+3.2) %
g pT (Bl +4 )%
s o (10 +4 )%
7 m(77)s-wave (87+3.4)%
g 7m mr7m™ (53 +4 )%
g KK*(892)+ c.c. (42+1.4)%
Mo w p (27+£1.1)%
My 7wt~y ( 7.0+1.2) x 10~4
Mo vy < 2.8 x 107 90%
F13 nm < 5 %
Mg wt2ntor— < 5 %
M5 p(1450)7 < 36 x 1073 97.7%
M b1(1235)7 < 19 x 1073 97.7%
M7 n3r
Mg £(1285)x possibly seen
rlg 32(1320)7T not seen

CONSTRAINED FIT INFORMATION

An overall fit to 4 branching ratios uses 6 measurements and one
constraint to determine 4 parameters. The overall fit has a X2 =
1.9 for 3 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5XZ'5X >/(5x :0x;), in percent, from the fit to the branching fractions, x; =
I;/Tiotal- The flt constrains the x; whose labels appear in this array to sum to
one.

X5 | —53
xp | —20 50
xo | -8 21 -9

X4 Xi 5 X7

m2(1670) PARTIAL WIDTHS

r(n%7) M
VALUE (keV) DOCUMENT ID TECN CHG COMMENT
181+11+4+27 19 ADOLPH 14 COMP — 190 7~ Pb — #ta—a— Pb’

19 primakoff reaction. Assumes incoherent f5(1270) 7 contribution to 37 final state and
uses B(m5(1670) — fr7) = 56%.

r(v) M2
VALUE (keV CL% DOCUMENT ID TECN CHG COMMENT
<0.072 90 20 ACCIARRI 97T L3 ete —

e o o We do not use the following data for averages, fits, limits, etc. e o o

<0.19 90 20 ALBRECHT 978 ARG eTe  —
e e*7r+7r 7r0
1.41 +0.2340.28 ANTREASYAN90 CBAL 0 ete  —
e+e 7'I'07'I'07T0
0.8 +£0.3 +0.12 21 BEHREND  90C CELL 0 ete™ —
e_7r+7r 7r0
22 +5—
1.3 403 402 BEHREND  90C CELL 0 eTe —

20 pecaying into f5(1270)7 and p.
21 Constructive interference between f5(1270)m,p7 and background.
22 |ncoherent Ansatz.
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m2(1670) (i) (~y~)/I (total)

Mt 7~ 7% x M'(v7)/Ttotal MM/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
<0.1 95 23 SCHEGELSKY 06 RVUE vy — nT 7 #0

23 From analysis of L3 data at 183-209 GeV.

m2(1670) BRANCHING RATIOS

r(31r)/|'t°ta| M /T =(T4+Ms+07)/T
VALUE DOCUMENT ID
0.958+0.014 OUR FIT
r(1r° 0 1r°) JT(xtn~ 1r°) l3/r2
VALUE DOCUMENT ID COMMENT
0.29+0.03+0.05 BARBERIS 01 450 pp — ps3n0p,
I (pm)/0.565r (£(1270) ) I'5/0.5650 4
(With £,(1270) — =t 7))
VALUE DOCUMENT ID TECN COMMENT
0.97+0.09 OUR AVERAGE Error includes scale factor of 1.9.
0.76 £0.07+0.10 CHUNG 02 B852 18371 p— wntn m p
1.01+£0.05 BARBERIS 98B 450 pp — pf7r+7r7 7r0ps
I (ow)/T(£(1270)7) Fe/Ta
VALUE DOCUMENT ID TECN COMMENT
0.17+0.02+0.07 CHUNG 02 B852 1837 p— wmtm 7w p
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.24+0.10 24,25 BAKER 99 SPEC 1.94 pp — 470
Ar(px)/r(aEata™) 1rs/Tg = 4I'5/(0.5651 4+ '5+0.62417)
VALUE DOCUMENT ID TECN CHG COMMENT
0.2940.04 OUR FIT
0.29+0.05 26 pAUM 818 SPEC 63,94 1 p
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.3 BARTSCH 68 HBC + 8xtp— 3mp

0.565r (f(1270)«) /T (xtnt = ™)
0.565I 4 /I'g = 0.565I 4/(0.5651 4+ '5-+0.624T7)
(With £,(1270) — =t 7))
VALUE DOCUMENT ID TECN  CHG COMMENT

0.604+0.035 OUR FIT
0.60 £0.05 OUR AVERAGE Error includes scale factor of 1.3.

0.61 +0.04 26 pAUM 818 SPEC 63,94 7 p

0.76 T9-24 ARMENISE 69 DBC + 517Td— d3r
0.35 +0.20 BALTAY 68 HBC + 7-857Tp

e e o We do not use the following data for averages, fits, limits, etc. e o @

0.59 BARTSCH 68 HBC + 8ntp— 3mp

0.624T ( (77)s-wave) /T (7= 7+ 7 ™)
0.6241'7/g = 0.6241'7/(0.5651 4+ 3 5+0.6247)

(With (77) 5_wave — 7r+7r_.)

VALUE DOCUMENT ID TECN COMMENT

0.10+:0.04 OUR FIT

0.10+0.05 26 pAUM 818 SPEC 63,94 n~ p

I (KK*(892)+ c.c.) /T (f(1270) 7) Fo/la
VALUE DOCUMENT ID TECN CHG COMMENT

0.075+0.025 OUR FIT

0.075+0.025 27 ARMSTRONG 828 OMEG — 167 p— KTK 7~ p
I (wp)/Teotal Mo/l
VALUE DOCUMENT ID TECN COMMENT
0.02740.004+0.010 28 AMELIN 99 VES 377 A—

wr ™ Y A*
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r (1) 1r) /I'(7r='= t 7r_) M3/lg= r13/(0.555r4+% M'5+0.624I7)

(All i decays.)

VALUE DOCUMENT ID TECN CHG COMMENT

<0.09 BALTAY 68 HBC + 7-85nTp

e o o We do not use the following data for averages, fits, limits, etc. @ o @

<0.10 CRENNELL 70 HBC — 6 p— fpon” N

M (xt2at2n~) /M (aEata) l14/Tg =T14/(0.565T 4+35+0.624I'7)
VALUE DOCUMENT ID TECN  CHG COMMENT
<0.10 CRENNELL 70 HBC — 617 p— for N
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.1 BALTAY 68 HBC + 7857tp
r(p(1450) 1l') / Mtotal s / r
VALUE CL% DOCUMENT ID TECN  COMMENT
<0.0036 97.7 AMELIN 99 VES 377 A=
wr ™ wY A¥
I (b1(1235) ) /T total l16/T
VALUE CL% DOCUMENT ID TECN  COMMENT
<0.0019 97.7 AMELIN 99 VES 377 A=
wr— 70 A*

I(f(1285)7) /Ttotal I8/l
VALUE EVTS DOCUMENT ID TECN  COMMENT
possibly seen 69k KUHN 04 B852 187 p —

777r+ T T p
M(a2(1320)7) /T eoral 19/l
VALUE EVTS DOCUMENT ID TECN  COMMENT
not seen 69k KUHN 04 B852 187 p—

7]7r+ T T p
D-wave/S-wave RATIO FOR 75(1670) — £(1270) 7
VALUE DOCUMENT ID TECN  COMMENT
—0.18+0.06 24 BAKER 99 SPEC 1.94 pp — 4x0

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.2240.10 26 pAUM 818 SPEC 63,94 7~ p
F-wave/P-wave RATIO FOR m5(1670) — pm
VALUE DOCUMENT ID TECN COMMENT
—0.7240.07+0.14 CHUNG 02 B852 18371 p— wta m p

24Usmg preliminary CBAR data.
25 With the o in L=2 and the f,(1270) in L=0.
%6 From a two-resonance fit to four 2~ 07T waves.
7 From a partial-wave analysis of K™ K~ «~ system.
28 Normalized to the B(mp(1670) — f,).

m2(1670) REFERENCES

AGHASYAN 18B PR D98 092003 M. Aghasyan et al.
ADOLPH 14 EPJ A50 79 C. Adolph et al.
ALEKSEEV 10 PRL 104 241803 M.G. Alekseev et al.
ESHEGELSKY 06 EPJ A27 199 V.A. Schegelsky et al.

COMPASS Collab.
COMPASS Collab.

COMPASS Collab.§

05 PRL 94 032002 M. Lu et al. BNL E852 Collab.
KUHN 04 PL B595 109 J. Kuhn et al. BNL E852 Collab.
CHUNG 02 PR D65 072001 S.U. Chung et al. BNL E852 Collab.
BARBERIS 01 PL B507 14 D. Barberis et al.
AMELIN 99 PAN 62 D.V. Amelin et al. (VES Collab.)

Translated from YAF 62 487.

BAKER 99 PL B449 1 C.A. Baker et al.
BARBERIS 98B PL B422 399 D. Barberis et al. (WA 102 Collab.
ACCIARRI 97T PL B413 147 M. Acciarri et al. &) 3 Collab.
ALBRECHT 97B  ZPHY C74 469 H. Albrecht et al. (ARGUS Collab.
AMELIN 95B PL B356 595 D.V. Amelin et al. SERP, TBIL
BERDNIKOV 94 PL B337 219 E.B. Berdnikov et al. SERP, TBIL

ANTREASYAN 90 ZPHY C48 561

D. Antreasyan et al. (Crystal Ball Collab.
BEHREND 90C ZPHY C46 583

H.J. Behrend et al. (CELLO Collab.

ANTIPOV 87 EPL 4 403 Y.M. Antipov et al. (SERP, JINR, INRM+
BELLINI 85 SINP 41 781 D. Bellini et al.
Translated from YAF 41 1223.

ARMSTRONG 82B NP B202 T.A. Armstrong, B. Baccari (AACH3, BARI, BONN+
DAUM 81B NP B182 269 C. Daum et al. (AMST, CERN, CRAC, MPIM+
EVANGELIS... 81 NP B178 197 C. Evangelista et al. (BARI, BONN, CERN+

Also NP B186 594 C. Evangelista
DAUM 80D PL 89B 285 C. Daum et al. (AMST, CERN CRAC, MPIM+) JP
BALTAY 77 PRL 39 5901 C. Baltay, C.V. Cautis, M. Kalel (COLU) JP
ASCOLI 73 PR D7 669 G. Ascoli (ILL TNTO, GENO HAMB, MILA+ JP

CRENNELL 70 PRL 24 781 D.J. Crennell et al.
ARMENISE 69 LNC 2 501 N. Armenise et al.
BALTAY 68 PRL 20 887 C. Baltay et al.
BARTSCH 68 NP B7 345 J. Bartsch et al.

BN
(BARI, BGNA, IRZ
(COLU, ROCH, RUTG, YALE)I
(AACH, BERL, CERN) JP
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16(UPCY = 017 )

et e~ PRODUCTION

VALUE (MeV)  EVTS DOCUMENT ID
168020 OUR ESTIMATE

e o o We do not use the following data for averages, fits, limits, etc. e o @

$(1680) MASS

TECN  COMMENT

1641173 ACHASOV 19 SND ete™ — atr— a0y

16674+ 5411 3k L vaNoOV 19A CMD3 1.59-2.007 et e™ — KT K™ n

1700423 2k 2 ACHASOV  18A SND 1320 etTe™ — K%KfL’wO

1674+124+ 6 6.2k 3 LEES 140 BABR ete™ —» KZK0y

1733+£10410 4 LEES 12F BABR 106 eTe™ — ¢nta~

1689+ 710 4.8k 5 SHEN 09 BELL 106ete” » KtKnta—~

1709420443 6 AUBERT 085 BABR 10.6 et e~ — hadrons

1623+20 948 7 AKHMETSHIN 03 CMD2 1.05-1.38 eTe™ — K‘ZK%

~ 1500 8 ACHASOV ~ 98H RVUE eTe™ — at7 a0, wata—,
KtK—

~ 1900 9 ACHASOV ~ 98H RVUE ete™ — K%Kiﬂ:‘:

1700420 10 cLEGG 94 RVUE ete™ — KTK—, K%KT(

1657427 367 BISELLO 91c DM2 ete™ — K%Kiij

1655+ 17 11 gISELLO 888 DM2 eTe™ — KTK™

1680410 12 gyon 82 DMl ete™ — hadrons

1677412 13 MANE 82 DMl ete  — K(S)Kﬂ'

L From a fit with coherent interference of the ¢(1680) with a non-resonant contribution.

2Assuming the K K*(892) + c.c. dynamics. Systematic uncertainties not estimated.

3 Using a vector meson dominance model with contribution from ¢(1020), #(1680), and
higher mass excitations of p(770) and w(782).

4Using events with 77 invariant mass less than 0.85 GeV.

5From a fit with two incoherent Breit-Wigners.

% From the simultaneous fit to the K K*(892)+ c.c. and ¢n data from AUBERT 08s
using the results of AUBERT 07AK.

7 From the combined fit of AKHMETSHIN 03 and MANE 81 also including p, w, and ¢.
Neither isospin nor flavor structure known.

8Using data from IVANOV 81, BARKOV 87, BISELLO 888, DOLINSKY 91, and AN-
TONELLI 92.

9 Using the data from BISELLO 91c.

10 ysing BISELLO 888 and MANE 82 data.

11 From global fit including p, w, ¢ and p(1700) assume mass 1570 MeV and width 510
MeV for p radial excitation.

12 Fom global fit of p, w, ¢ and their radial excitations to channels w7r+7r*, Kt K—,
K% K(Z, KOS Ki 7. Assume mass 1570 MeV and width 510 MeV for p radial excita-
tions, mass 1570 and width 500 MeV for w radial excitation.

13Fit to one channel only, neglecting interference with w, p(1700).

PHOTOPRODUCTION

VALUE (MeV) DOCUMENT ID TECN _ COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o o

1753+ 3 1LINK 02k FOCS 20-160vp —» KT K~ p
1726 £22 1BUSENITZ 89 TPS ~p— KTK™X
176020 LATKINSON  85c OMEG 20-70 yp — KKX
169010 1asTON 81F OMEG 25-70 vp — KT K—X

1 We list here a state decaying into Kt K~ possibly different from ¢(1680).
pP ANNIHILATION

VALUE (MeV) DOCUMENT ID TECN  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @
170048 1 AMSLER 06 CBAR 09pp — KTK— 0
1 Could also be p(1700).
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$(1680) WIDTH
e* e~ PRODUCTION

VALUE (MeV EVTS DOCUMENT ID TECN  COMMENT

150+50 OUR ESTIMATE This is only an educated guess; the error given is larger than
the error on the average of the published values.
e o o \We do not use the following data for averages, fits, limits, etc. @ o @

103128 ACHASOV 19 SND ete™ — ntz— a0y

176 +23+ 38 3k LjvaNov 19A CMD3 1.59-2.007 et e™ —» Kt K™ g
30050 2k 2ACHASOV ~ 18A SND  13-20ete” - KLkKO70
16538+ 70 6.2k 3 LEES 14H BABR ete™ — K%K?y

300+15+ 37 4 LEES 12F BABR 106 ete™ = ¢rntn~
211+14+ 19 4.8k 5 SHEN 09 BELL 106ete™ » KTK ntzx—y
322+77+160 6AUBERT 08s BABR 10.6 et e~ — hadrons
13960 948 7 AKHMETSHIN 03 CMD2 1.05-1.38 et e~ — K?K%
300460 8 CLEGG 94 RVUE ete™ - KtK—, K%Kﬂ-
14655 367 BISELLO 91c DM2 ete™ — K%Kiw:':

20745 9 BISELLO 888 DM2 eTe™ - KTK—

185422 10 guoN 82 DMl ete™ — hadrons

102436 11 mMANE 82 DMl ete — K%KT(

LFrom a fit with coherent interference of the ¢(1680) with a non-resonant contribution.

2Assuming the K K*(892)+ c.c. dynamics. Systematic uncertainties not estimated.

3 Using a vector meson dominance model with contribution from ¢(1020), ¢(1680), and
higher mass excitations of p(770) and w(782).

4Using events with 7 invariant mass less than 0.85 GeV.
From a fit with two incoherent Breit-Wigners.

6 From the simultaneous fit to the K K*(892)+ c.c. and ¢n data from AUBERT 08s
using the results of AUBERT 07AK.

7 From the combined fit of AKHMETSHIN 03 and MANE 81 also including p, w, and ¢.
Neither isospin nor flavor structure known.

8Using BISELLO 88B and MANE 82 data.

9 From global fit including p, w, ¢ and p(1700)

10 From global fit of p, w, ¢ and their radial excitations to channels w7r+7r*, Kt K—,
K% K(Z, KOS Ki 7. Assume mass 1570 MeV and width 510 MeV for p radial excita-
tions, mass 1570 and width 500 MeV for w radial excitation.

Fit to one channel only, neglecting interference with w, p(1700).

PHOTOPRODUCTION

VALUE (MeV) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

122463 L1INK 02k FOCS 20-160 vp — KT K™ p
121447 1BUSENITZ 89 TPS ~p— KTK™ X
80-£40 L ATKINSON ~ 85c OMEG 20-70 yp — KKX
100440 1 ASTON 81F OMEG 25-70 vp — KT KX

1 We list here a state decaying into KT K~ possibly different from ¢(1680).
pB ANNIHILATION

VALUE (MeV) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @
143424 1 AMSLER 06 CBAR 09pp — KT K 0
1 Could also be p(1700).

$(1680) DECAY MODES

Mode Fraction (I';/T)
M K?*(892)+ C.C. seen
r,  KYKm seen
M3 KOK 0 seen
. KOKY
g ete” seen
F6 wTmT not seen
M onrw
Mg KtK=ntn— seen
Mo ne seen
Mo Kt K~ n
I'11 ny seen
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#(1680) I'(i)r(e* e~)/r(total)

This combination of a partial width with the partial width into eTe™
and with the total width is obtained from the integrated cross section into
channel (1) in et e~ annihilation. We list only data that have not been
used to determine the partial width I'(l) or the branching ratio '(I)/total.

I'(KE Kg) X r(e+ e_)/rtotal F4ls/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @
14.34+2.4+6.2 6.2k 1 LEES 144 BABR ete™ - KQKDy

L Using a vector meson dominance model with contribution from ¢(1020), #(1680), and
higher mass excitations of p(770) and w(782).

I'(¢1r1r) X r(e+ e‘)/rtom r-,l'_r,/l'

VALUE (10_2 keV) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

42+0.240.3 LEES 12F BABR 106 ete™ — ¢pntn—~

F(n¢) x M(ete™)/Motal Fols/I

VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

04413415 3k 1 vanov 19A CMD3 1.59-2.007 et e~ —
KtKk—n

LFrom a fit with coherent interference of the ¢(1680) with a non-resonant contribution.

#(1680) (i)(et e~)/I2(total)

This combination of a branching ratio into channel (/) and branching ratio
into et e~ is directly measured and obtained from the cross section at
the peak. We list only data that have not been used to determine the
branching ratio into (i) or et e™.

M(KQKQ)/Teotal X T(e*e™)/Teotal

VALUE (units 1076) EVTS DOCUMENT ID TECN  COMMENT

F4/F X I‘5/I‘

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.13140.059 048 1 AKHMETSHIN 03 CMD2 1.05-1.38 et e™ — K(z K%

1From the combined fit of AKHMETSHIN 03 and MANE 81 also including p, w, and ¢.
Neither isospin nor flavor structure known. Recalculated by us.

M(K'K*(892)+c.c.)/Tiotal X (et e™)/Tiotal

VALUE (units 1076) EVTS DOCUMENT ID TECN  COMMENT

r1/r X r5/r

e o o \We do not use the following data for averages, fits, limits, etc. @ o o

1.1540.1640.01 LAUBERT 085 BABR 10.6 ete™ — KK*(892)y +
C.C.

3.294+1.57 367 2BISELLO  91C DM2 1.35-2.40 et e~ — K(S’Kiﬁ

LFrom the simultaneous fit to the K K*(892)+ c.c. and ¢n data from AUBERT 08s
using the results of AUBERT 07AK.

2 Recalculated by us with the published value of B(K K*(892) + c.c.) x (et e™).

I (¢77)/Teotal X T(eT€7)/Tiotal /T x [5/T

VALUE (units 1077) EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @
1.864+0.14+0.21 4.8k 1 SHEN 09 BELL 106ete™ —» KTK ntrx vy

I Multiplied by 3/2 to take into account the <;57r0 70 mode. Using B(¢ — KT K™) =
(49.2 + 0.6)%.
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r(’)¢)/rtotal X I'(e"‘ e_)/rtotal Fo/I x I's/T

VALUE (units 1077) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

5.64 110 ACHASOV 19 SND ete™ — ntx 70y I

5.3 +£0.6 +0.9 3k 1vaNov 19A CMD3 1'59_42%007 O |
KTK™n

43 +£1.0 £0.9 2 AUBERT 085 BABR 10.6 ete™ — ¢nvy

LFrom a fit with coherent interference of the ¢(1680) with a non-resonant contribution. I

2From the simultaneous fit to the K K*(892)+ c.c. and ¢n data from AUBERT 08s
using the results of AUBERT 07AK.

#(1680) BRANCHING RATIOS

TC* 0
r(KK*(892)+c.c.) /T (KL K) M/
VALUE DOCUMENT ID TECN COMMENT
dominant MANE 82 DM1 ete™ —» KIKErT
F(KK)/T(KK*(892)+c.c.) I3/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.07+£0.01 BUON 82 DMl ete
r(w1r1r)/r(K7*(892)+ c.c.) Fe/1
VALUE DOCUMENT ID TECN COMMENT
<0.10 BUON 82 DM1 ete™
I'(n¢)/ Mtotal Fo/T
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 35 1 ACHASOV 14 SND 1.15-2.00 et e — ny I

LFrom a phenomenological model based on vector meson dominance with p(1450) and
¢(1680) masses and widths from the PDG 12.

F(n¢)/F(K7*(892)+ c.c.) Fo/l1
VALUE DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. e o @
~ 0.37 L AUBERT 085 BABR 10.6 e e~ — hadrons
1 From the fit including data from AUBERT 07AK.
I (77)/Ttotal Ma1/T
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 35  LACHASOV 14 SND 1.152.00ete” — nv |

LFrom a phenomenological model based on vector meson dominance with p(1450) and
¢(1680) masses and widths from the PDG 12.

#(1680) REFERENCES

ACHASOV 19 PR D99 112004 M.N. Achasov et al. (SND Collab.
IVANOV 19A PL B798 134946 V.L. lvanov et al. (CMD-3 Collab.
ACHASOV 18A PR D97 032011 M.N. Achasov et al. SND Collab.
ACHASOV 14 PR D90 032002 M.N. Achasov et al. SND Collab.
LEES 14H PR D89 092002 J.P. Lees et al. BABAR Collab.
LEES 12F PR D86 012008 J.P. Lees et al. BABAR Collab.
PDG 12 PR D86 010001 J. Beringer et al. (PDG Collab.
SHEN 09 PR D80 031101 C.P. Shen et al. (BELLE Collab.
AUBERT 08S PR D77 092002 B. Aubert et al. BABAR Collab.
AUBERT 07AK PR D76 012008 B. Aubert et al. BABAR Collab.
AMSLER 06 PL B639 165 C. Amsler et al. (CBAR Collab.
AKHMETSHIN 03 PL B551 27 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.
Also PAN 65 1222 E.V. Anashkin, V.M. Aulchenko, R.R. Akhmetshin
Translated from YAF 65 1255.

LINK 02K PL B545 50 J.M. Link et al. (FNAL FOCUS Collab.)
ACHASOV 98H PR D57 4334 N.N. Achasov, A.A. Kozhevnikov

CLEGG 94 ZPHY C62 455 A.B. Clegg, A. Donnachie (LANC, MCHS
ANTONELLI 92 ZPHY C56 15 A. Antonelli et al. DM2 Collab.
BISELLO 91C ZPHY C52 227 D. Bisello et al. DM2 Collab.
DOLINSKY 91 PRPL 202 99 S.I. Dolinsky et al. (NOVO
BUSENITZ 89 PR D40 1 J.K. Busenitz et al. (ILL, FNAL
BISELLO 88B ZPHY C39 13 D. Bisello et al. (PADO, CLER, FRAS+
BARKOV 87 JETPL 46 164 L.M. Barkov et al. (NOVO

Translated from ZETFP 46 132.

ATKINSON 85C ZPHY (C27 233 M. Atkinson et al. (BONN, CERN, GLAS+
BUON 82 PL 118B 221 J. Buon et al. (LALO, MONP
MANE 82 PL 112B 178 F. Mane et al. (LALO
ASTON 81F PL 104B 231 D. Aston (BONN, CERN, EPOL, GLAS, LANC+
IVANOV 81 PL 107B 297 P.M. lvanov et al. (NOVO
MANE 81 PL 99B 261 F. Mane et al. (ORSAY

3/20/2020 16:58

NODE=MO067G7
NODE=MO067G7

Page 203

NODE=MO067G7;LINKAGE=A
NODE=MO067G7;LINKAGE=AU

NODE=MO067225

NODE=M067R3
NODE=MO067R3

NODE=MO067R2
NODE=MO067R2

NODE=MO067R1
NODE=M067R1

NODE=M067R01
NODE=M067R01

NODE=M067R01;LINKAGE=A

NODE=MO067R5
NODE=M067R5

NODE=MO067R5;LINKAGE=AU

NODE=MO067R02
NODE=M067R02

NODE=M067R02;LINKAGE=A

NODE=MO067
REFID=59887

=46323



IG(JPC) — 1+(3 )

p3(1690) MASS

VALUE (MeV) DOCUMENT ID
1688.81+2.1 OUR AVERAGE Includes data from the 5 datablocks that follow this one.

27 MODE

VALUE (MeV) EVTS DOCUMENT ID TECN CHG  COMMENT
The data in this block is included in the average printed for a previous datablock.

1686+ 4 OUR AVERAGE
1677+14 EVANGELIS... 81 OMEG — 127 p — 27mp
1679+11 476 BALTAY 788 HBC 0 157tp— n#tr—n

1678+ 12 175 L ANTIPOV 77 CIBS 0 257 p— p3n
1690+ 7 600 L ENGLER 74 DBC 0 67tn— atap
1693+ 8 2 GRAYER 74 ASPK 0 177 p— wtza—n
1678412 MATTHEWS 71c DBC 0 7xTN

e e o \We do not use the following data for averages, fits, limits, etc. e o @

1734+10 3 CORDEN 79 OMEG 12-15 7~ p — n2r
1692412 2,4 ESTABROOKS 75 RVUE 177 p— 7ta—n
1737423 ARMENISE 70 DBC 0 9xtnN

1650435 122 BARTSCH 708 HBC + 8atp— N2r
1687421 STUNTEBECK70 HDBC 0 87 p 547ntd
1683413 ARMENISE 68 DBC 0 51xtd

1670430 GOLDBERG 65 HBC 0 67td, 87 p

1 Mass errors enlarged by us to I'/v/N; see the note with the K*(892) mass.

2 Uses same data as HYAMS 75. .
From a phase shift solution containing a f’2(1525) width two times larger than the KK

result.
From phase-shift analysis. Error takes account of spread of different phase-shift solutions.

KK AND KKx MODES

VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
The data in this block is included in the average printed for a previous datablock.

1696+ 4 OUR AVERAGE

1699+ 5 ALPER 80 CNTR 0 627 p— KTK n
1698 +12 6k 26 MARTIN 78D SPEC 107p— KIK™p
1692+ 6 BLUM 75 ASPK 0 1847 p— nKTK—
1690+ 16 ADERHOLZ 69 HBC + 8xtp— KKnx

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1694+ 8 7 COSTA 80 OMEG 107 p— KTK™n

5From a fit to JP =3~ partial wave.
Systematic error on mass scale subtracted.
7 They cannot distinguish between p3(1690) and w3(1670).

(4m)* MODE
VALUE (MeV) EVTS DOCUMENT ID TECN CHG  COMMENT
The data in this block is included in the average printed for a previous datablock.

1686+ 5 OUR AVERAGE Error includes scale factor of 1.1.

1694+ 6 8 EVANGELIS... 81 OMEG — 127 p — pén
1665+15 177 BALTAY 788 HBC + 1577 p— p4r
1670+10 THOMPSON 74 HBC + 13xtp
168720 CASON 73 HBC - 81857 p
1685414 9 CASON 73 HBC — 81857 p
1680+40 144 BARTSCH 708 HBC + 8natp— N4ar
1689420 102 9BARTSCH 708 HBC + 8xTp— N2p
1705+21 CASO 70 HBC — 1127  p — np2m
e o o We do not use the following data for averages, fits, limits, etc. @ o @

1718+10 10 EVANGELIS... 81 OMEG — 1277 p — pér
1673+ 9 11 EVANGELIS... 81 OMEG — 127~ p — par
17334+ 9 66 9 KLIGER 74 HBC — 457 p— p4n
1630415 HOLMES 72 HBC + 10-12Ktp

1720415 BALTAY 68 HBC + 7,85xTp
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8 From P pO mode, not independent of the other two EVANGELISTA 81 entries.
From pi pO mode.
10 From a5(1320)~ 70 mode, not independent of the other two EVANGELISTA 81 entries.
11 From 32(1320)07r* mode, not independent of the other two EVANGELISTA 81 entries.

wm MODE

VALUE (MeV) DOCUMENT ID TECN  CHG COMMENT

The data in this block is included in the average printed for a previous datablock.

1681+ 7 OUR AVERAGE

1670£25 12 ALDE 95  GAM2 387 p— wrln
1690+ 15 EVANGELIS... 81 OMEG — 1277 p— wrp
1666+ 14 GESSAROLI 77 HBC 1177 p— wrp
1686+ 9 THOMPSON 74 HBC + 13xTp
e o o We do not use the following data for averages, fits, limits, etc. e o @
1654124 BARNHAM 70 HBC + 10 K+p — wrX
12Supersedes ALDE 92cC.
nat~ MODE
(For difficulties with MMS experiments, see the a5(1320) mini-review in the 1973
edition.)
VALUE (MeV) DOCUMENT ID TECN CHG  COMMENT

The data in this block is included in the average printed for a previous datablock.

1682+12 OUR AVERAGE

168510420 AMELIN 00 VES 377 p— natan
1680415 FUKUI 88 SPEC 0 8957 p— natxn
e o o \We do not use the following data for averages, fits, limits, etc. e o @

1700447 13 ANDERSON 69 MMS — 16 #— p backward
1632+ 15 13,14 Focaccl 66 MMS — 7-127 p— pMM
1700415 13,14 Focaccl 66 MMS — 7-127" p— pMM
1748415 13,14 Focaccl 66 MMS — 7-127 p— pMM

13Seen in 2.5-3 GeV/c pp. 2rtor—, witho0, 1, 2 v 7™ pairs in p band not seen by
OREN 74 (2.3 GeV/c pp) with more statistics. (Jan. 1976)
14 Not seen by BOWEN 72.

p3(1690) WIDTH
27, KK, AND KKm MODES

VALUE (MeV) DOCUMENT ID
161110 OUR AVERAGE Includes data from the 5 datablocks that follow this one. Error
includes scale factor of 1.5. See the ideogram below.

WEIGHTED AVERAGE
161+10 (Error scaled by 1.5)

| 2
X

— DENNEY 83 LASS 42

— EVANGELIS.. 81 OMEG 5.3

——g BALTAY 788 HBC 22

~~~~~~~~~ ANTIPOV 77 CIBS 0.0

~~~~~~~~~ ENGLER 74 DBC 00

e GRAYER 74 ASPK 48

---------- MATTHEWS 71C DBC 0.0
~~~~~~~~ ARMENISE 70 DBC 0.0

~~~~~~~ MARTIN 78D SPEC 0.9
-------- BLUM 75 ASPK 49

+\; EVANGELIS.. 81 OMEG 8.3
------------- BALTAY 788 HBC 34
~~~~~~~ CASON 73 HBC 00

—= BARTSCH  70B HBC 0.7
—— BARTSCH  70B HBC 0.0

. - ALDE 95 GAM2 1.1

~~~~~~ EVANGELIS.. 81 OMEG 0.2

—_—t GESSAROLI 77 HBC 0.0
----- AMELIN 00 VES 1.0

—— N FUKUI 88 SPEC _ 4.1
415

(Confidence Level = 0.0021)
| | | | J

0 100 200 300 400 500

p3(1690) width, 2, KK, and K K modes (MeV)
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2t MODE NODE=M015W1
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT NODE=MO015W1

The data in this block is included in the average printed for a previous datablock.

186+14 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.

220429 DENNEY 83 LASS 10rtn
246+37 EVANGELIS... 81 OMEG — 1277 p— 27p
116430 476 BALTAY 788 HBC 0 157Fp— 7tnn
162450 175 15 ANTIPOV 77 CIBS 0 257 p— p3m
167440 600 ENGLER 74 DBC 0 6ntn— atap
200418 16 GRAYER 74 ASPK 0 177 p— nta—n
156+36 MATTHEWS 71c DBC 0 77t N
171+65 ARMENISE 70 DBC 0 9rtd
e o o We do not use the following data for averages, fits, limits, etc. @ o @
322435 17 cORDEN 79 OMEG 12-15 7~ p — n2x
240430 16,18 ESTABROOKS 75 RVUE 17n p— ntx n
180430 122 BARTSCH 708 HBC + 8xtp— Nox
2671‘1% STUNTEBECK70 HDBC 0 8n p 54ntd
188+49 ARMENISE 68 DBC 0 51xtd
180440 GOLDBERG 65 HBC 0 6rtd 8x p
15 Width errors enlarged by us to 4F/\m; see the note with the K*(892) mass. NODE=MO015W1;LINKAGE=T
16 Uses same data as HYAMS 75 and BECKI,ER 79. . NODE=MO015W1;LINKAGE=G
Frorrta phase shift solution containing a f2(1525) width two times larger than the KK NODE=M015W1:LINKAGE=M
result.
8 From phase-shift analysis. Error takes account of spread of different phase-shift solutions. NODE=MO015W1:LINKAGE=I

WEIGHTED AVERAGE
186+14 (Error scaled by 1.3)

’

2

X
------- DENNEY 83 LASS 14
----- EVANGELIS... 81 OMEG 2.6

------------- BALTAY 788 HBC 55
~~~~~~~~~ ANTIPOV 77 CIBS 02

—— o\ ENGLER 74 DBC 02
—+ GRAYER 74  ASPK 06
—= N MATTHEWS 71C DBC 0.7
— ARMENISE 70 DBC _ 0.

11.3
(Confidence Level = 0.128)

0 100 200 300 400 500

p3(1690) width, 2 mode (MeV)
KK AND KKn MODES NODE=MO015W2

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT NODE=M015W?2
The data in this block is included in the average printed for a previous datablock.

204+18 OUR AVERAGE

199+40 6000 19 MARTIN 78D SPEC 107p—~ KIK™p
205420 BLUM 75 ASPK 0 1847 p— nKTK—
e e o We do not use the following data for averages, fits, limits, etc. @ o @
219+ 4 ALPER 80 CNTR 0 627 p— KTK™n
186411 20 cosTA 80 OMEG 107 p— KTK™n
112460 ADERHOLZ 69 HBC + 87tp— KKrx
19From a fit to JP = 3~ partial wave. NODE=MO015W2:LINKAGE=P

20 They cannot distinguish between p3(1690) and w3(1670). NODE=MO015W2:LINKAGE=L



(4m)* MODE

VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

The data in this block is included in the average printed for a previous datablock.

129410 OUR AVERAGE

123413 21 EYANGELIS... 81 OMEG — 127 p — pén
105430 177 BALTAY 788 HBC + 157Tp— pén
169 79 CASON 73 HBC — 81857 p
135+30 144 BARTSCH 708 HBC + 8xtp— N4r
160430 102 BARTSCH 708 HBC + 8atp— N2p
e o o We do not use the following data for averages, fits, limits, etc. @ o @

230428 22 EVANGELIS... 81 OMEG — 127 p — pén
184433 23 EVANGELIS... 81 OMEG — 127 p — pénr
150 66 24 KLIGER 74 HBC — 457" p— pan
106 +25 THOMPSON 74 HBC + 137Tp

125183 24 CASON 73 HBC — 81857 p
130430 HOLMES 72 HBC + 10-12KTtp
180430 90 24BARTSCH 708 HBC + 87tTp— Napm
100+35 BALTAY 68 HBC + 7,85nTp

21 From P pO mode, not independent of the other two EVANGELISTA 81 entries.
22From ay(1320)~ 70 mode, not independent of the other two EVANGELISTA 81 entries.

23 From a5(1320)% 7~ mode, not independent of the other two EVANGELISTA 81 entries.

+

24 From p pO mode.

wm MODE

VALUE (MeV) DOCUMENT ID TECN  CHG COMMENT

The data in this block is included in the average printed for a previous datablock.

190140 OUR AVERAGE

230465 25 ALDE 95  GAM2 387 p— waln
190+ 65 EVANGELIS... 81 OMEG — 12277 p— wrp
160+56 GESSAROLI 77 HBC 1177 p— wrp
e o o We do not use the following data for averages, fits, limits, etc. @ o @
89425 THOMPSON 74 HBC + 13xtp
1301 /3 BARNHAM 70 HBC + 10KTp— wrX
2SSupelrsedes ALDE 92cC.
nnt 7~ MODE
(For difficulties with MMS experiments, see the a5(1320) mini-review in the 1973
edition.)
VALUE (MeV) DOCUMENT ID TECN CHG COMMENT

The data in this block is included in the average printed for a previous datablock.

1261+40 OUR AVERAGE Error includes scale factor of 1.8.

220-+30+50 AMELIN 00 VES 377 p— natxn
106427 FUKUI 88 SPEC 0 89571 p— nnta n
e o o We do not use the following data for averages, fits, limits, etc. e o @
195 26 ANDERSON 69 MMS — 16 7~ p backward
<21 26,27 Focaccl 66 MMS — 7-127~p— pMM
< 30 26,27 Focaccl 66 MMS — 7-127 p— pMM
< 38 26,27 FocACCl 66 MMS — 7-127 p— pMM

26 5een in 2.5-3 GeV/c pp. 2nt2r—, with 0, 1, 2 7t o~ pairs in pO band not seen by
OREN 74 (2.3 GeV/c pp) with more statistics. (Jan. 1979)
27 Not seen by BOWEN 72.
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p3(1690) DECAY MODES

Mode Fraction (I';/T) Scale factor
M 4 (711 £ 19)%
M atata— a0 (67 +22 )%
M3 W (16 +6 )%
M, nm (236 + 1.3 )%
'y, KK (38 +12)%
e KK ( 1.58+ 0.26) % 1.2
M7 777T+7T7 seen
g p(770)n seen
g =wmp seen
r]_() 32(1320)’/'( seen
r]_l pPp seen
Mo om
I'13 nm
Ma af2nt2r— 70

The following off-diagonal array elements

CONSTRAINED FIT INFORMATION

An overall fit to 5 branching ratios uses 10 measurements and one
constraint to determine 4 parameters. The overall fit has a X2 =

14.7 for 7 degrees of freedom.

are the correlation coefficients
<6xi5xj>/(6xi~6xj), in percent, from the fit to the branching fractions, x; =
I;/Tiotal- The fit constrains the x; whose labels appear in this array to sum to

one.

X4 | —77

x | -15 2 0

X]_ X4 X5
p3(1690) BRANCHING RATIOS

F(1r7r)/l'tota| I‘4/I‘
VALUE DOCUMENT ID TECN CHG COMMENT
0.236+0.013 OUR FIT
0.2431+0.013 OUR AVERAGE
0.259 7 5-018 BECKER ASPK 0 17 n~ p polarized
0.23 £0.02 CORDEN OMEG 12-15 7~ p — n2w
0.22 +0.04 28 MATTHEWS 71Cc HDBC 0 77tn— 77 p
e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.24540.006 29 ESTABROOKS 75 RVUE 7np— nta"n
28One—pion—exchange model used in this estimation.
29 From phase-shift analysis of HYAMS 75 data.
I(x7)/T (ntata—x0) F4/T2
VALUE TECN CHG COMMENT

0.35+0.11 73 HBC — 8,185 7 p
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.2 72 HBC 4+ 10-12KTp
<0.12 718 HBC — 16w p
[ (mm)/T(4m) la/T1
VALUE TECN CHG COMMENT
0.332+0.026 OUR FIT Error includes scale factor of 1.1.
0.30 +0.10 788 HBC 0 157t p > pan
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r(KK)/r (=)

VALUE

DOCUMENT ID

TECN

0.067+0.011 OUR FIT Error includes scale factor of 1.2.

F6/Ta

CHG  COMMENT

0.1181-8'83(2) OUR AVERAGE Error includes scale factor of 1.7. See the ideogram

below.
0.19170:49 GORLICH 80 ASPK 0 17,18 7~ p polarized
0.08 +0.03 BARTSCH 708 HBC + 8=xtp
0.08 T5-98 CRENNELL 688 HBC 6.0 7 p
WEIGHTED AVERAGE
0.118+0.040-0.032 (Error scaled by 1.7)
¢ Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.
2
X
----- GORLICH 80 ASPK 38
~~~~~~~~~~~ BARTSCH 70B HBC 1.6
~~~~~~~~~ CRENNELL 68B HBC 0.4
5.9
(Confidence Level = 0.053)
| J
-0.1 0 0.1 0.2 0.3 0.4 0.5
r(KK)/r(zn)
M(KKm)/r(mm) M's5/Ta
VALUE DOCUMENT ID TECN  CHG COMMENT
0.16+0.05 OUR FIT
0.16+0.05 30 BARTSCH 708 HBC + 8=tp
30 Increased by us to correspond to B(p3(1690) — 7m)=0.24.
[F(77mp) +T(a2(1320)7) + T (pp)] /T (xtata=a%)  (Fo+T10+M11)/T2

VALUE DOCUMENT ID TECN CHG COMMENT
0.9410.09 OUR AVERAGE
0.96+0.21 BALTAY 788 HBC + 157t p— pé4n
0.88+0.15 BALLAM 718 HBC — 167 p
1 +0.15 BARTSCH 708 HBC + 8xtp
consistent with 1 CASO 68 HBC — 117" p
M(pp) /T (xE 7t 7~ n0) M1/2
VALUE EVTS DOCUMENT ID TECN  CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.1240.11 BALTAY 788 HBC + 157t p— p4rn
0.56 66 KLIGER 74 HBC — 457 p— p4r
0.1340.09 31 THOMPSON 74 HBC + 13xtp
0.7 +0.15 BARTSCH 708 HBC + 8xtp

31pp and a5(1320) m modes are indistinguishable.

[(pp)/ [ (w7 p) + T (a2(1320)7) + T (pp)] M1/(To+T10+M11)

VALUE DOCUMENT ID TECN CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.48+0.16 CASO 68 HBC — 117" p
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I (a2(1320)7) /T (rt 7t 7~ x0) Mo/T2
VALUE DOCUMENT ID TECN  CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.66+0.08 BALTAY 788 HBC + 157Tp— par
0.36+0.14 32 THOMPSON 74 HBC + 137tp
not seen CASON 73 HBC — 8,185 p
0.6 +0.15 BARTSCH 708 HBC + 8xtp
0.6 BALTAY 68 HBC + 785xtp
32pp and a5(1320) m modes are indistinguishable.
I'(w1r)/|'(1r:b1r+1r' 1r°) r3/l2
VALUE CL% DOCUMENT ID TECN  CHG COMMENT

0.23+0.05 OUR AVERAGE Error includes scale factor of 1.2.

0.334+0.07 THOMPSON 74 HBC + 13xtp
0.12+0.07 BALLAM 718 HBC — 167 p
0.25+0.10 BALTAY 68 HBC + 7,85xTp
0.25+0.10 JOHNSTON 68 HBC — 707 p

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.11 95 BALTAY 788 HBC + 157 p — pan
<0.09 KLIGER 74 HBC - 457 p— pim
r(¢7)/T(rtata—a0) M2/l2
VALUE DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.11 BALTAY 68 HBC 4+ 7,857Tp
r(wi 2nt2n— 1r°) / r(r* nta— 1r°) M4/l2
VALUE DOCUMENT ID TECN CHG COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

<0.15 BALTAY 68 HBC + 7857t p
I(nm)/T (nEat 7~ a0) l13/l2
VALUE DOCUMENT ID TECN CHG COMMENT

e e o \We do not use the following data for averages, fits, limits, etc. e o @

<0.02 THOMPSON 74 HBC + 13xtp
r(Km/rtotal r6/r
VALUE DOCUMENT ID TECN CHG COMMENT

0.015810.0026 OUR FIT Error includes scale factor of 1.2.
0.01300.0024 OUR AVERAGE

0.013 +0.003 COSTA 80 OMEG 0
0.013 +0.004 33 MARTIN 788 SPEC —

107~ p— KTK™n
107mp — K%K’p

33 From (I'yT)1/2 = 0.056 + 0.034 assuming B(p3(1690) — ) = 0.24.

F(w)/[F(wn) +T(op)] M3/(T3+T11)
VALUE DOCUMENT ID TECN CHG  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o o

0.22+0.08 CASON 73 HBC — 8,185 p
F(nat7™) /Tiotal r7/T
VALUE DOCUMENT ID TECN COMMENT

seen FUKUI 88 SPEC 8957 p— nata—n

I (a2(1320)7) /T (p(770)m) Mo/l's
VALUE DOCUMENT ID TECN COMMENT

5.5+2.0 AMELIN 00 VES 377 p— nata—n
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p3(1690) REFERENCES

AMELIN 00 NP A668 83 D. Amelin et al. (VES Collab.)
ALDE 95 ZPHY C66 379 D.M. Alde et al. (GAMS Collab.) JP
ALDE 92C ZPHY (54 553 D.M. Alde et al. (BELG, SERP, KEK, LANL+)
FUKUI 88 PL B202 441 S. Fukui et al. (SUGI, NAGO, KEK, KYOT+)
DENNEY 83 PR D28 2726 D.L. Denney et al. (IOWA, MICH)
EVANGELIS... 81 NP B178 197 C. Evangelista et al. (BARI, BONN, CERN+)
ALPER 80 PL 94B 422 B. Alper et al. (AMST, CERN, CRAC, MPIM+)
COSTA 80 NP B175 402 G. Costa et al. (BARI, BONN CERN, GLAS+)
GORLICH 80 NP B174 16 L. Gorlich et al. (CRAC, MPIM, CERN+)
BECKER 79 NP B151 46 H. Becker et al. (MPIM, CERN, ZEEM, CRAC)
CORDEN 79 NP B157 250 M.J. Corden et al. (BIRM, RHEL, TELA+)JP
BALTAY 78B PR D17 62 C. Baltay et al. (COLU, BING)
MARTIN 78B NP B140 158 A.D. Martin et al. (DURH, GEVA)
MARTIN 78D PL 74B 417 A.D. Martin et al. (DURH, GEVA)
ANTIPOV 77 NP B119 45 Y.M. Antipov et al. (SERP, GEVA)
GESSAROLI 77 NP B126 382 R. Gessaroli et al. (BGNA, FIRZ, GENO+)
BLUM 75 PL 57B 403 W. Blum et al. (CERN, MPIM) JP
ESTABROOKS 75 NP B95 322 P.G. Estabrooks, A.D. Martin (DURH)
HYAMS 75 NP B100 205 B.D. Hyams et al. (CERN, MPIM)
ENGLER 74 PR D10 2070 A. Engler et al. (CMU, CASE)
GRAYER 74 NP B75 189 G. Grayer et al. (CERN, MPIM)
KLIGER 74 SINP 19 428 G.K. Kliger et al. (ITEP)
Translated from YAF 19 839.
OREN 74 NP B71 189 Y. Oren et al. (ANL, OXF)
THOMPSON 74 NP B69 220 G. Thompson et al. (PURD)
CASON 73 PR D7 1971 N.M. Cason et al. NDAM)
BOWEN 72 PRL 29 890 D.R. Bowen et al. (NEAS, STON)
HOLMES 72 PR D6 3336 R. Holmes et al. (ROCH)
BALLAM 71B PR D3 2606 J. Ballam et al. (SLAC)
MATTHEWS 71C NP B33 1 J.A.J. Matthews et al. (TNTO, WISC) JP
ARMENISE 70 LNC 4 199 N. Armenise et al. (BARI, BGNA, FIRZ)
BARNHAM 70 PRL 24 1083 K.W.J. Barnham et al. (BIRM)
BARTSCH 70B NP B22 109 J. Bartsch et al. (AACH, BERL, CERN)
CASO 70 LNC 3 707 C. Caso et al. (GENO, HAMB, MILA, SACL)
STUNTEBECK 70 PL 32B 391 P.H. Stuntebeck et al. NDAM)
ADERHOLZ 69 NP B11 259 M. Aderholz et al. (AACH3, BERL, CERN+)
ANDERSON 69 PRL 22 1390 E.W. Anderson et al. BNL, CMU)
ARMENISE 68 NC 54A 999 N. Armenise et al. (BARI, BGNA, FIRZ+) 1
BALTAY 68 PRL 20 887 C. Baltay et al. (COLU, ROCH, RUTG, YALE)I
CASO 68 NC 54A 983 C. Caso et al. (GENO, HAMB, MILA, SACL)
CRENNELL 68B PL 28B 136 D.J. Crennell et al. (BNL)
JOHNSTON 68 PRL 20 1414 T.F. Johnston et al. (TNTO, WISC) JP
FOCACCI 66 PRL 17 890 M.N. Focacci et al. (CERN)
GOLDBERG 65 PL 17 354 M. Goldberg et al. (CERN, EPOL, ORSAY+)

16(UPC) =1t~ )

p(1700)

See the related review(s):
p(1450) and p(1700)

p(1700) MASS
np° AND 7+ 7~ MODES

VALUE (MeV) DOCUMENT ID

1720+20 OUR ESTIMATE

np° MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

The data in this block is included in the average printed for a previous datablock.

e o o \We do not use the following data for averages, fits, limits, etc. @ o o

1840410 7.4k LACHASOV 18 SND 1.22-2.00 et e™ — natn
1740420 ANTONELLI 88 DM2 ete™ — nrtnm
1701415 2 FUKUI 88 SPEC 8957 p— nrtan

1 From the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the
interfering p(1450), p(1700) and p(2150) with the parameters of the p(1450) and p(1700)
floating and the mass and width of the p(2150) fixed at 2155 MeV and 320 MeV,
respectively. The phases of the resonances are 7, 0 and m, respectively.

2 Assuming pT f5(1370) decay mode interferes with a1(1260)+7r background. From a
two Breit-Wigner fit.
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«n MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
The data in this block is included in the average printed for a previous datablock.

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1770.54+ 5.49 1 BARTOS 17 RVUE ete™ — ntn
1718.50+65.44 2 BARTOS 17A RVUE eTe™ — rntr
1766.80+52.36 3 BARTOS 174 RVUE 7= — 7 n0u_
1644 +36 20K 4LEES 17C BABR J/¢p —» ntx— 0
1780 +20 113 635k S ABRAMOWICZI2 ZEUS ep — entn p
1861 +17 6 LEES 126 BABR ete™ — nta—n
1728 +17 +89  54M 8FUJKAWA 08 BELL 7~ — 7 70y,
1780 37 9 ABELE 97 CBAR pn— 7 700
1719  £15 9 BERTIN 97c OBLX 0.0pp — nt a0
1730  £30 CLEGG 94 RVUE ete™ = ntr
1768  +21 BISELLO 89 DM2 ete™ — ntn
1745.7 +91.9 DUBNICKA 89 RVUE ete™ — #tr
1546 +26 GESHKEN... 89 RVUE

1650 10 ErkAL 85 RVUE 20-70 vp — ~7
1550 +£70 ABE 848 HYBR 20+vp —» nta p
1590 +20 11 AsTON 80 OMEG 20-70 vp — p2m
1600 +10 12 ATIVA 798 SPEC 50~C — C2r

1598 i—%g BECKER 79 ASPK 17 n~ p polarized
1659 425 10 LANG 79 RVUE

1575 10 MARTIN 78C RVUE 177 p— ntx—n
1610 430 10 FROGGATT 77 RVUE 177 p— ntn—n
1590 +20 13 Hyams 73 ASPK 177 p— wntxn

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of LEES 12G and ABLIKIM 16cC.

2Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,
and AMBROSINO 11A.
Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of FUJIKAWA 08.

4From a Dalitz plot analysis in an isobar model with p(1450) and p(1700) masses and
widths floating.

5 Using the KUHN 90 parametrization of the pion form factor, neglecting p—w interference.
6 Using the GOUNARIS 68 parametrization of the pion form factor leaving the masses and
widths of the p(1450), p(1700), and p(2150) resonances as free parameters of the fit.

7|F.(0)|? fixed to 1.
8 From the GOUNARIS 68 parametrization of the pion form factor.
9T matrix pole.
10 From phase shift analysis of HYAMS 73 data.
11 Simple relativistic Breit-Wigner fit with constant width.
12 A additional 40 MeV uncertainty in both the mass and width is present due to the
choice of the background shape.
13 Included in BECKER 79 analysis.

7w MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

1708+41 7815 1ACHASOV 13 SND 1.05-2.00 et e — 7070~
1550 to 1620 2ACHASOV 001 SND ete= — 70704

1580 to 1710 3ACHASOV 001 SND ete — #0704

1710490 ACHASOV 97 RVUE ete™ — wn®

1From a phenomenological model based on vector meson dominance with the interfering
p(1450) and p(1700) and their widths fixed at 400 and 250 MeV, respectively. Systematic
uncertainty not estimated.

2Taking into account both p(1450) and p(1700) contributions. Using the data of
ACHASOV 001 on et e~ — wnY and of EDWARDS 00A on 7~ — wm ™ v,. p(1450)
mass and width fixed at 1400 MeV and 500 MeV respectively.

3Taking into account the p(1700) contribution only. Using the data of ACHASOV 001 on
ete™ — wn¥ and of EDWARDS 00A on 7~ — wn™ v,
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KK MODE NODE=M065M2
VALUE (MeV) EVTS DOCUMENT ID TECN_ CHG COMMENT NODE=M065M2
e o o We do not use the following data for averages, fits, limits, etc. ® o @

1541 +£12 £33 190k 1 aAl 16N LHCB D0 K% KEaF |

1740.8+22.2 27k 2 ABELE 99D CBAR 4+ 00pp— KTK— 0

1582 436 1600 CLELAND 828 SPEC + 50 mp — K% Kt P

1Using the GOUNARIS 68 parameterization with a fixed width. Value is average using NODE=MO065M2;LINKAGE=A

different K7 S-wave parametrizations in fit.

2 K-matrix pole. Isospin not determined, could be w(1650) or ¢(1680). NODE=M065M2:LINKAGE=AN
2 (+a~) MODE NODE=M065M4
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=MO065M4
e e o \We do not use the following data for averages, fits, limits, etc. e o o
18511 37 ACHASOV ~ 97 RVUE ete™ — 2(xt77)
1570+ 20 1 CORDIER 82 DM1 ete™ = 2(xtz7)
1520+ 30 2 ASTON 81E OMEG 20-70 yp — p4n
1654+ 25 3DIBIANCA 81 DBC atd— pp2(xta™)
1666+ 39 IBaccl 80 FRAG ete™ = 2(xtz7)

1780 34 KILLIAN 80 SPEC 1le p— 2(rtnT)

1500 4 ATIVA 798 SPEC 50 yC — CdnT

1570+ 60 65 5 ALEXANDER 75 HBC 7.5+p — par

1550+ 60 2CONVERSI 74 OSPK ete™ — 2(xtx™)

1550+ 50 160 SCHACHT 74 STRC 55-9yp — par

14504100 340 SCHACHT 74 STRC 9-18 vyp — pé4rn OCCUR=2
1430+ 50 400 BINGHAM 728 HBC 93 ~vp — pé4r

1 Simple relativistic Breit-Wigner fit with model dependent width.
2Simple relativistic Breit-Wigner fit with constant width.

30ne peak fit result.

4 Parameters roughly estimated, not from a fit.

5 Skew mass distribution compensated by Ross-Stodolsky factor.

atx—x%7° MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1660430 ATKINSON 858 OMEG 20-70 vp

3(xt7—) AND 2(z+ 7~ 70) MODES

VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @

1730434 1FRABETTI 04 E687 ~p— 3nt3n p

1783+ 15 CLEGG 90 RVUE ete™ = 3(xta)2(nt n—#0)

1 From a fit with two resonances with the JACOB 72 continuum.

Mp(1700)0 ~ Mp(1700)*

VALUE (MeV) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

NODE=MO065M;LINKAGE=A
NODE=MO065M4;LINKAGE=M
NODE=MO065M;LINKAGE=0
NODE=MO065M;LINKAGE=C
NODE=M065M;LINKAGE=D

NODE=MO065M5
NODE=M065M5

NODE=MO065M7
NODE=MO065M7

NODE=MO065M;LINKAGE=PI

NODE=M065DM

NODE=M065DM

~48.30483.81 1 BARTOS 17A RVUE ete — ntn—, |
T = T 7r0 v
1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB- NODE=MO065DM;LINKAGE=A

NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,
AMBROSINO 11A, and FUJIKAWA 08.

p(1700) WIDTH NODE=M065210
np® AND 7+ 7~ MODES NODE=MO65W0
VALUE (MeV) DOCUMENT ID NODE=MO065W0

250+100 OUR ESTIMATE — UNCHECKED «+
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np° MODE NODE=MO65W6
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M065W6

The data in this block is included in the average printed for a previous datablock.

e o o We do not use the following data for averages, fits, limits, etc. e o @

132440 7.4k 1 ACHASOV 18 SND 122200 ete — nrta— |
150+30 ANTONELLI 88 DM2 ete™ — nrtn
282444 2 FUKUI 88 SPEC 8957 p— natn n

I From the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the
interfering p(1450), p(1700) and p(2150) with the parameters of the p(1450) and p(1700)
floating and the mass and width of the p(2150) fixed at 2155 MeV and 320 MeV,
respectively. The phases of the resonances are 7w, 0 and m, respectively.

2 Assuming pT f5(1370) decay mode interferes with 31(1260)+7r background. From a
two Breit-Wigner fit.

7w MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
The data in this block is included in the average printed for a previous datablock.

NODE=MO065W6;LINKAGE=A

NODE=MO065W;LINKAGE=B

NODE=M065W1
NODE=MO065W1

e o o \We do not use the following data for averages, fits, limits, etc. e o o

268.98+ 11.40 1BARTOS 17 RVUE ete — #tx |
480.58+ 16.95 2 BARTOS 17A RVUE ete™ — ntnr |
414.71+119.48 3 BARTOS 174 RVUE 7= — 7~ n0u_ | OCCUR=2
109 + 19 20K 4 LEES 17¢ BABR J/¢p — ntn—#0 |
310 + 30 f%g 63.5k 5 ABRAMOWICZ12 ZEUS ep — enTa ™ p

316 + 26 6 LEES 126 BABR ete™ = ntza—y

164 + 21 T8 s5am  TBFUNKAWA 08 BELL 7= — xalu,

275 4 45 9 ABELE 97 CBAR pn— a~n9x0

310 4 40 9 BERTIN 97Cc OBLX 0.0pp — nta— =0

400 +100 CLEGG 94 RVUE ete™ — nfnr

24 £+ 22 BISELLO 89 DM2 ete  — nfn

242.5 +163.0 DUBNICKA 89 RVUE ete™ — ntn

620 <+ 60 GESHKEN... 89 RVUE
<315 10 ERkAL 85 RVUE 20-70 yp — ~

280 T 39 ABE 848 HYBR 20vp — ntap

230 + 80 11 AsTON 80 OMEG 20-70 yp — p27

283 £ 14 12 ATIVA 798 SPEC 50 vC — C27

175+ 28 BECKER 79 ASPK 17 7~ p polarized
232+ 34 10 ANG 79 RVUE

340 10 MARTIN 78C RVUE 177 p— nta—n

300 4100 10 FROGGATT 77 RVUE 177 p— anta™n

180 =+ 50 13 Hyams 73 ASPK 177 p— ntza—n

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of LEES 12G and ABLIKIM 16cC.

2Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,
and AMBROSINO 11A.

3Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of FUJIKAWA 08.

4From a Dalitz plot analysis in an isobar model with p(1450) and p(1700) masses and
widths floating.

5 Using the KUHN 90 parametrization of the pion form factor, neglecting p—w interference.
6 Using the GOUNARIS 68 parametrization of the pion form factor leaving the masses and
widths of the p(1450), p(1700), and p(2150) resonances as free parameters of the fit.

7|F,.(0)|? fixed to 1.

8 From the GOUNARIS 68 parametrization of the pion form factor.

9 T_matrix pole.

10From phase shift analysis of HYAMS 73 data.

1 Simple relativistic Breit-Wigner fit with constant width.

12 An additional 40 MeV uncertainty in both the mass and width is present due to the
choice of the background shape.

13 |ncluded in BECKER 79 analysis.
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COMMENT

00pp —» KT K= =0

K'K MODE

VALUE (MeV) EVTS DOCUMENT ID TECN CHG

e o o We do not use the following data for averages, fits, limits, etc. ® o @
187.2+ 26.7 27k 1 ABELE 990 CBAR =+

265 +120 1600 CLELAND 82B SPEC =+

50 mp — K%Kip

L K-matrix pole. Isospin not determined, could be w(1650) or ¢(1680).

2 (=+7~) MODE
VALUE (MeV)

EVTS

DOCUMENT ID

TECN

COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

510+ 40
400+ 50
4001146
700£160
100

600

340+160
3604100
4004120
8504200
6504100

34

65

160

340
400

1 CORDIER

2 ASTON

3 DIBIANCA

1Baccl
KILLIAN

4 ATIYA

5 ALEXANDER

2 CONVERSI

6 SCHACHT

6 SCHACHT
BINGHAM

82
81E
81
80
80
798
75
74
74
74
72B

DM1
OMEG
DBC
FRAG
SPEC
SPEC
HBC
OSPK
STRC
STRC
HBC

ete™ = 2(xt o)
20-70 yp — pé4r
atd— pp2(xtar)
ete™ = 2(zxt77)
1le p— 2(xtaT)
50 vC — Car¥T

75 vp — pé4rm
ete™ = 2(zxt77)
55-9yp = p4n
9-18 yp — pé4m

93 vp — p4rm

1 Simple relativistic Breit-Wigner fit with model-dependent width.
2Simple relativistic Breit-Wigner fit with constant width.

30ne peak fit result.

4 Parameters roughly estimated, not from a fit.

5 Skew mass distribution compensated by Ross-Stodolsky factor.

6 Width errors enlarged by us to 4T /v/N; see the note with the K*(892) mass.

atx—n%7° MODE

VALUE (MeV)

DOCUMENT ID

TECN

COMMENT

e e o We do not use the following data for averages, fits, limits, etc. e o @

858 OMEG 20-70 vp

300£50

wn® MODE

VALUE (MeV)

ATKINSON

DOCUMENT ID

TECN

COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

350 to 580
490 to 1040

I Taking into account both p(1450) and p(1700) contributions.
— wn0 and of EDWARDS 00A on 7~ — wr ™ v,.. p(1450)

ACHASOV 001 on eT e~

mass and width fixed at 1400 MeV and 500 MeV respectively.
2Taking into account the p(1700) contribution only. Using the data of ACHASOV 001 on

1 ACHASOV
2 ACHASOV

001
001

SND
SND

ete™ - wn¥ and of EDWARDS 00A on 7~ — wn™ v,

3(x+ 7~ ) AND 2(z+ 7~ 70) MODES

COMMENT

ete o 7r07r0’y

ete™ = 7r071'0'y

Using the data of

Yp — 37r+37r_p

VALUE (MeV) DOCUMENT ID TECN

e o o We do not use the following data for averages, fits, limits, etc. @ o @
315+100 1 FRABETTI 04 E687

285+ 20 CLEGG

90 RVUE ete™ — 3(7r+7r*)2(7r+7r*7r0)

1 From a fit with two resonances with the JACOB 72 continuum.

VALUE (MeV)

DOCUMENT ID TECN

I 000 — T p(a700)

COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

74.87+120.67 1 BARTOS

1Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB-
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN 07, AUBERT 09AS,

17A RVUE eTe™

AMBROSINO 11A, and FUJIKAWA 08.

— 7r+7r_,7'_ — T

0

oo |
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p(1700) DECAY MODES

Mode Fraction (I';/T)
I'l 4
M 2(7r+ ) seen
3 prmw seen
4 pO Tt~ seen
g PO 7070
e prrF a0 seen
M, a1(1260) 7 seen
g h1(1170) 7 seen
My m(1300) 7 seen
Mo pp seen
M1 atn~ seen
F12 T seen
M3 K?*(892)+ c.c. seen
Ma np seen
Ms ax(1320)w not seen
e KK seen
M7 ete seen
r]_g 7r0w seen
rlg 7T0 Y not seen

p(1700) I(i)r (et e™)/I(total)

This combination of a partial width with the partial width into et e and
with the total width is obtained from the cross-section into channel| in

et e~ annihilation.

F2(z*t=7~)) x M(ete™)/Total

VALUE (keV) DOCUMENT ID TECN

COMMENT

Mary7/r

e o o We do not use the following data for averages, fits, limits, etc. ® o @

2.6 +0.2 DELCOURT 81B DM1 ete™ — 2(xtx™)
2.831+0.42 BACCI 80 FRAG ete™ — 2(xt77)
M(xta~) x M(e*e™)/Miotal Malz/T
VALUE (keV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.13 1 DIEKMAN 88 RVUE ete™ — ntn

0.029 7 5-01 KURDADZE 83 OLYA 064-14ete™ — ntr

1 Using total width = 220 MeV.

F(KK*(892)+c.c.) x I'(ete™)/Motal Mal1z/T
VALUE (keV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.305+0.071 IBizoT 80 DM1 ete~
1 Model dependent.
F(np) x F(ete™)/Meotal M4l17/T
VALUE (eV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
8442644 1 LEES 18 BABR ete™ = pata—
7+ 3 ANTONELLI 88 DM2 ete™ — prnta—

Lincludes non-resonant contribution. The selected fit model includes three p excited states.

Model uncertainty is 80%.

M(KK) x (ete™)/Motal

VALUE (keV) DOCUMENT ID TECN

COMMENT

Mel17/T

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.035+0.029 IpizoT 80 DM1

1 Model dependent.

ete™
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M(prm) x F(ete™)/Motal

VALUE (keV) DOCUMENT ID TECN  COMMENT

Mary7/r

e o o We do not use the following data for averages, fits, limits, etc. ® o @
3.510£0.090 IizoT 80 DMl ete~
1 Model dependent.

p(1700) I(i)/r (total) x (et e™)/I(total)

I (m%w) /Teotal X T(e€7)/Ttotal

VALUE (units 1076) EVTS DOCUMENT ID TECN  COMMENT

Mg/l x F17/T

e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.09+£0.05 10.2k 1 ACHASOV 16D SND  1.05-2.00 et
1.7 +0.4 7815 2 ACHASOV 13 SND

1.05-2.00 et e™

e — 7r07r0'y I

— 7r07r07

1From a phenomenological model based on vector meson dominance with interfering
p(700), p(1450), and p(1700). The p(1700) mass and width are fixed at 1720 MeV and
250 MeV, respectively. Systematic uncertainty not estimated. Supersedes ACHASOV 13.
2From a phenomenological model based on vector meson dominance with the interfering
p(1450) and p(1700) and their widths fixed at 400 and 250 MeV, respectively. Systematic

uncertainty not estimated.

r("lp)/rtotal X F(e"’ e-)/rtotal

VALUE (units 1078) EVTS DOCUMENT ID TECN  COMMENT

M4/T x T17/T

e o o \We do not use the following data for averages, fits, limits, etc. e o @

g3t38 7.4k LACHASOV 18 SND 1.22-2.00 eT

-3.1

e — 777r+7r_ I

1 From the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the
interfering p(1450), p(1700) and p(2150) with the parameters of the p(1450) and p(1700)
floating and the mass and width of the p(2150) fixed at 2155 MeV and 320 MeV,

respectively. The phases of the resonances are 7, 0 and m, respectively.

p(1700) BRANCHING RATIOS

[ (pmm) /T (4x) 3/T1
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.28+0.06 1 ABELE 018 CBAR 0.0 pn — 57
17 not included.
F(ePnta=)/r(2(nt 7)) M4/l
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
~1.0 DELCOURT 818 DM1 ete™ — 2(zt ™)
0.7 £0.1 500 SCHACHT 74 STRC 5.5-18 yp — p4rm
0.80 1 BINGHAM 728 HBC 93 ~vp — pé4r
IThe nm system is in S-wave.
I (p°70#0) /I (p* 7 F 20) s/le
VALUE DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.10 ATKINSON 858 OMEG 20-70 vp
<0.15 ATKINSON 82 OMEG 0 20-70 vyp — pé4n
I (a;(1260)7) /T (47) M7/T1
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.16+0.05 1 ABELE 018 CBAR 0.0 5n — 57
147 not included.
I (hy(1170)7) /T (47) Mg/l
VALUE DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.17+0.06 1 ABELE 01B CBAR 0.0 pn — 5w
1

w7 not included.
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I ((1300) ) /T (4x) Fo/T1
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.30£0.10 1 ABELE 01B CBAR 0.0 pn — 57

147 not included.
[ (pp)/T (47) Mo/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.09+0.03 1 ABELE 01B CBAR 0.0 pn — 57

17 not included.
M(xt7™)/Meotal M/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.28773-923 BECKER 79 ASPK 17 n— p polarized

0.15 to 0.30 1 MARTIN 78C RVUE 177 p— ntn—n
<0.20 2 COSTA... 778 RVUE ete™ — 2r, 4n

0.30 +0.05 1FROGGATT 77 RVUE 177 p— ata~n
<0.15 3EISENBERG 73 HBC 5atp— ATTor

0.25 +0.05 4 HYAMS 73 ASPK 177 p— ntnn

L From phase shift analysis of HYAMS 73 data.

2 Estimate using unitarity, time reversal invariance, Breit-Wigner.

3 Estimated using one-pion-exchange model.

4Included in BECKER 79 analysis.
Mxtx™)/r(2(xt 7)) M1/l2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.13+0.05 ASTON 80 OMEG 20-70 yp — p2m
<0.14 1 pAVIER 73 STRC 6-18 yp — p4rw
<0.2 2 BINGHAM 728 HBC 93 ~p — p27

1 Upper limit is estimate.

220 upper limit.
F(mm)/T (4r) M2/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.16+0.04 1,2 ABELE 018 CBAR 0.0 5n — 57

1 Using ABELE 97.

w7 not included.

M(K'K*(892)+c.c.) /Tiotal M3/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
possibly seen COAN 04 CLEO 7~ = K- a— Kt v
r(KK*(892)+c.c.)/T(2(xt 7)) l13/T2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.15+0.03 1DELCOURT 818 DM1 eTe™ — KKn

1 Assuming p(1700) and w radial excitations to be degenerate in mass.
r(TIP)/ Mtotal r14/ r
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

possibly seen AKHMETSHIN 00D CMD2 ete™ — prtx
<0.04 DONNACHIE 878 RVUE
<0.02 58 ATKINSON 868 OMEG 20-70 vp
F(np) /T (2(nt 7)) Ma/T2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.12340.027 DELCOURT 82 DMl ete™ = zfx— MM

~ 0.1 ASTON 80 OMEG 20-70 vp
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[ (7t 7~ neutrals) /I (2(x* 7)) (T5+T+0.71414)/T2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
2.6+0.4 1BALLAM 74 HBC 93~p

1 Upper limit. Background not subtracted.
I (22(1320) ) /Fyota Fis/T
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
not seen AMELIN 00 VES 377 p— nata—n
r(Km/r(z(W"' 1r_)) M16/l2
VALUE CL% DOCUMENT ID TECN CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.0154+0.010 1 DELCOURT 818 DM1 ete™ 5 KK
<0.04 95 BINGHAM 728 HBC 0 93 9p

1 Assuming p(1700) and w radial excitations to be degenerate in mass.
M(KK)/T(KK*(892)+c.c.) l6/T13
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o @
0.05240.026 BUON 82 DM1 ete™ — hadrons
I (7%w) /Tiotal Mg/l
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
not seen MATVIENKO 15 BELL B0 — D*Twn—
seen 1.6k ACHASOV 12 SND ete™ — 7070,
not seen 2382 AKHMETSHIN 038 CMD2 ete — 7070+
seen ACHASOV ~ 97 RVUE ete™ — wnl

0

I(7%7)/Teotal 1o/l
VALUE DOCUMENT ID TECN COMMENT
not seen 1ACHASOV 100 SND  1.075-2.0 et e~ — n0«

LFrom a fit of a VMD model with two effective resonances with masses of 1450 MeV
and 1700 MeV to describe the excited vector states w(1420), p(1450), w(1650), and
p(1700). The width of the highest mass effective resonance is fixed at 315 MeV.

p(1700) REFERENCES

ACHASOV 18 PR D97 012008 M.N. Achasov et al. (SND Collab.)
LEES 18 PR D97 052007 J.P. Lees et al. (BABAR Collab.)
BARTOS 17 PR D96 113004 E. Bartos et al.
BARTOS 17A 1JMP A32 1750154 E. Bartos et al.
LEES 17C PR D95 072007 J.P. Lees et al. (BABAR Collab.)
AALJ 16N PR D93 052018 R. Aaij et al. (LHCb Collab.)
ABLIKIM 16C  PL B753 629 M. Ablikim et al. (BESIII Collab.)
ACHASOV 16D PR D94 112001 M.N. Achasov et al. (SND Collab.)
AULCHENKO 15 PR D91 052013 V.M. Aulchenko et al. (SND Collab.)
MATVIENKO 15 PR D92 012013 D. Matvienko et al. (BELLE Collab.)
ACHASOV 13 PR D88 054013 M.N. Achasov et al. (SND Collab.)
ABRAMOWICZ 12 EPJ C72 1869 H. Abramowicz et al. (ZEUS Collab.)
ACHASOV 12 JETPL 94 734 M.N. Achasov et al.
Translated from ZETFP 94 796.
LEES 12G PR D86 032013 J.P. Lees et al. (BABAR Collab.)
AMBROSINO 11A PL B700 102 F. Ambrosino et al. (KLOE Collab.)
ACHASOV 10D PR D98 112001 M.N. Achasov et al. (SND Collab.)
DUBNICKA 10 APS 60 1 S. Dubnicka, A.Z. Dubnickova
AUBERT 09AS PRL 103 231801 B. Aubert et al. (BABAR Collab.)
FUJIKAWA 08 PR D78 072006 M. Fujikawa et al. (BELLE Collab.)
AKHMETSHIN 07 PL B648 28 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
ACHASOV 06 JETP 103 380 M.N. Achasov et al. (Novosibirsk SND Collab.)
Translated from ZETF 130 437.
COAN 04 PRL 92 232001 T.E. Coan et al. (CLEO Collab.)
FRABETTI 04 PL B578 290 P.L. Frabetti et al. (FNAL E687 Collab.)
AKHMETSHIN 03B PL B562 173 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
ABELE 01B  EPJ C21 261 A. Abele et al. (Crystal Barrel Collab.)
ACHASOV 00l  PL B486 29 M.N. Achasov et al. (Novosibirsk SND Collab.)
AKHMETSHIN 00D PL B489 125 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
AMELIN 00 NP A668 83 D. Amelin et al. (VES Collab.)
EDWARDS 00A PR D61 072003 K.W. Edwards et al. (CLEO Collab.)
ABELE 99D PL B468 178 A. Abele et al. (Crystal Barrel Collab.)
ABELE 97 PL B391 191 A. Abele et al. (Crystal Barrel Collab.)
ACHASOV 97 PR D55 2663 N.N. Achasov et al. (NOVM)
BERTIN 97C PL B408 476 A. Bertin et al. (OBELIX Collab.)
CLEGG 94 ZPHY C62 455 A.B. Clegg, A. Donnachie (LANC, MCHS)
CLEGG 90 ZPHY C45 677 A.B. Clegg, A. Donnachie (LANC, MCHS)
KUHN 90 ZPHY C48 445 J.H. Kuhn et al. (MPIM)
)

BISELLO 89 PL B220 321 D. Bisello et al. (DM2 Collab.
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DUBNICKA
GESHKEN...
ANTONELLI
DIEKMAN
FUKUI
DONNACHIE
ATKINSON
ATKINSON
ERKAL

ABE
KURDADZE

ATKINSON
BUON
CLELAND
CORDIER
DELCOURT
ASTON
DELCOURT
Also
DIBIANCA
ASTON
BACCI
BIZOT
KILLIAN
ATIYA
BECKER
LANG
MARTIN
COSTA...
FROGGATT
ALEXANDER
BALLAM
CONVERSI
SCHACHT
DAVIER
EISENBERG
HYAMS
BINGHAM
JACOB
GOUNARIS

89
89
88
88
88
87B
86B
85B
85
84B

82B

81B

JP G15 1349
ZPHY C45 351
PL B212 133
PRPL 159 99
PL B202 441
ZPHY (34 257
ZPHY C30 531
ZPHY C26 499
ZPHY C29 485
PRL 53 751
JETPL 37 733

S. Dubnicka et al. (JINR, SLOV
B.V. Geshkenbein (ITEP
A. Antonelli et al. (DM2 Collab.
B. Diekmann (BONN
S. Fukui et al. (SUGI, NAGO, KEK, KYOT+
A. Donnachie, A.B. Clegg (MCHS, LANC
M. Atkinson et al. (BONN, CERN, GLAS+
M. Atkinson et al. (BONN, CERN, GLAS+
C. Erkal, M.G. Olsson (wisc
K. Abe et al. (SLAC HFP Collab.

L.M. Kurdadze et al. (NOVO

Translated from ZETFP 37 613.

PL 108B 55
PL 118B 221
NP B208 228
PL 109B 129
PL 113B 93
NP B189 15
Bonn Conf. 205
PL 109B 129
PR D23 595
PL 92B 215
PL 95B 139

Madison Conf. 546

PR D21 3005
PRL 43 1691
NP B151 46
PR D19 956
ANP 114 1
PL 71B 345
NP B129 89
PL 57B 487
NP B76 375
PL 52B 493
NP B81 205
NP B58 31
PL 43B 149
NP B64 134
PL 41B 635
PR D5 1847
PRL 21 244

M. Atkinson et al. (BONN, CERN, GLAS+

J. Buon et al. (LALO, MONP
W.E. Cleland et al. (DURH, GEVA, LAUS+
A. Cordier et al. (LALO
B. Delcourt et al. (LALO
D. Aston (BONN, CERN, EPOL, GLAS, LANC+
B. Delcourt (ORSAY
F.A. di Bianca et al. (CASE, CMU
D. Aston (BONN, CERN, EPOL, GLAS, LANC+
C. Bacci et al. (ROMA, FRAS
J.C. Bizot et al. (LALO, MONP

T.J. Killian et al. (CORN
M.S. Atiya et al. (COLU, ILL, FNAL
H. Becker et al. (MPIM, CERN, ZEEM, CRAC
C.B. Lang, A. Mas-Parareda (GRAZ
A.D. Martin, M.R. Pennington (CERN
B. Costa de Beauregard, B. Pire, T.N. Truong (EPOL

C.D. Froggatt, J.L. Petersen (GLAS, NORD
G. Alexander et al. (TELA
J. Ballam et al. (SLAC, LBL, MPIM
M. Conversi et al. (ROMA FRAS
P. Schacht et al. (MPIM

M. Davier et al. (SLAC
Y. Eisenberg et al.

B.D. Hyams et al.

H.H. Bingham et al.

M. Jacob, R. Slansky

G.J. Gounaris, J.J. Sakurai

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
A. Cordier et al. (LALO)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
;
(CERN, MPIM)
)

(LBL, UCB, SLAC) IGJP

a,(1700) CUF = 1meth
a»(1700) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1705440 OUR AVERAGE
17224+ 15+ 67 1 RoDAS 19 JPAC 1917 p— n(Dx=p
1698+ 44 2 AMSLER 02 CBAR 0.9 pp — 7997

e o o We do not use the following data for averages, fits, limits, etc. ® o @
1681;"%% 46M 34 AGHASYAN 188 COMP 1907~ p — n—ata—p
1720410460 5 JACKURA 18 JPAC 7 p— nap
1726412425 4 ABLIKIM 17K BES3 %(2S) = ynatx
1675425 ANISOVICH 09 RVUE 0.0 pp, 7N
17224+ 9415 18k 6 SCHEGELSKY 06 RVUE ~y — nta~ a0
1702+ 7 80k 7 UMAN 06 E835 5.2pp— nnad
1721413444 145k LU 05 B852 187 p— wrn w9p
1737+ 5+ 7 ABE 04 BELL 106ete™ —

ete Kt K—
1767+14 221 8 ACCIARRI 0l1H L3 vy = KSK(_)g Ege,= o1,
183-209 GeV

1660440 4 ABELE 998 CBAR 1.94 pp — 79nn

~ 1775 9 GRYGOREV 99 SPEC 407 p — Kg K%n
17524214 4 ACCIARRI 97T L3 vy — ot a0

IThe coupled-channel analysis of both the nm and 7/ 7 systems using ADOLPH 15data.
The mass is extracted from the T-matrix pole.

2 T_matrix pole.

3 Statistical error negligible.
4 Breit-Wigner mass.
5Superseded by RODAS 19.

6 From analysis of L3 data at 183-209 GeV.

7 Statistical error only.
8Spin 2 dominant, isospin not determined, could also be /=1.

9 Possibly two JP

= 21 resonances with isospins 0 and 1.
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a,(1700) WIDTH NODE=M162W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M162W
258+ 40 OUR AVERAGE
247+ 17463 1 RODAS 19 JPAC 1917 p— nDa—p |
2654 55 2 AMSLER 02 CBAR 0.9pp — 9y

e o o \We do not use the following data for averages,

436" 29 46M 34 AGHASYAN 188
280+ 10470 5 JACKURA 18
1904 18430 4 ABLIKIM 17K
270 39 ANISOVICH 09
3364 20420 18k 6 SCHEGELSKY 06
4174+ 19 80k 7 UMAN 06
2794+ 49466 145k LU 05
151+ 22424 ABE 04
187+ 60 221 8 ACCIARRI 01H
280+ 70 4 ABELE 99B
1504110434 ACCIARRI 07T

IThe coupled-channel analysis of both the nm and i’ 7 systems using ADOLPH 15data.

The width is extracted from the T-matrix pole.
2 T_matrix pole.
3 Statistical error negligible.
4 Breit-Wigner width.
5Superseded by RODAS 19.
6 From analysis of L3 data at 183-209 GeV.

fits, limits, etc. ® o @
COMP 1907~ p— 7 nta p I

JPAC
BES3

RVUE

RVUE
E835
B852
BELL

T p— nm p
P(2S) —» ypat
0.0pp, ™N
Yy — rt a0
52pp — 177]71'0
187 p— w7r_7r0p
106 eTe™ —

ete KT K~
13 yy— KK, Eg =01,
183-209 G%V
CBAR 194 pp — 7w°nn

L3 Yy — at a0
NODE=M162W;LINKAGE=C

NODE=M162W;LINKAGE=TT
NODE=M162W;LINKAGE=B
NODE=M162W;LINKAGE=E
NODE=M162W;LINKAGE=D

Statistical error only.

8Spin 2 dominant, isospin not determined, could also be /=1.

a5(1700) DECAY MODES

NODE=M162W;LINKAGE=SC
NODE=M162W;LINKAGE=ST
NODE=M162W;LINKAGE=HA

NODE=M162215;NODE=M162

Mode Fraction (I';/T)

M o (3.7 £1.0 )% DESIG=4

Mo vy (1.16:£0.27) x 106 DESIG=1

3 prm seen DESIG=2;0UR EVAL;— UNCHECKED «

Fa  H(1270)7 seen DESIG=3;0UR EVAL;— UNCHECKED <

Ny KK (1.9 £1.2)% DESIG=5

e wr 70 seen DESIG=6;0UR EVAL;— UNCHECKED <«

r, wp seen DESIG=7;0UR EVAL;— UNCHECKED «
32(1700) PARTIAL WIDTHS NODE=M162220

F(n) M NODE=M162W3

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M162W3

9.5+2.0 870 1 SCHEGELSKY 06A RVUE ~v — K% Kg

(v7) r2 NODE=M162W2

VALUE (keV) EVTS DOCUMENT ID TECN COMMENT NODE=M162W2

0.30+0.05 870 1 SCHEGELSKY 06A RVUE ~v — Kg K%

F(Km M's NODE=M162W1

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M162W1

5.0+3.0 870 1 SCHEGELSKY 06A RVUE ~y+ — K% KO

S$US

1From analysis of L3 data at 91 and 183-209 GeV, using a5(1700) mass of 1730 MeV

NODE=M162W1;LINKAGE=SC

and width of 340 MeV, and SU(3) relations.

a5(1700) F(i)F(~+)/ (total)

NODE=M162225

[F (o) + T (£(1270)7)] % T(v7)/Ttotal (F3+Ta)r2/T NODE=M162G1
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT NODE=M162G1
0.29+0.04+0.02 ACCIARRI 97T L3 vy = at =70

e e o \We do not use the following data for averages,

037101249 10 18k 1 SCHEGELSKY

—0.08

fits, limits, etc. ® o @

06 RVUE ~vy — at a0



F(KK) x T(v7)/Total sh2/T

VALUE (eV) DOCUMENT ID TECN  COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

20.6+ 4.2+ 46 2 ABE 04 BELL 106etTe” — ete KT K™
49 +11 =+13 3 ACCIARRI 01H L3 vy — KK, B =01,
183-209 GeV
1 From analysis of L3 data at 183-209 GeV.
2Assuming spin 2.
3Spin 2 dominant, isospin not determined, could also be /=1.

2,(1700) BRANCHING RATIOS
(pm) /T ((1270)7) F3/Ta

VALUE EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @
3.440.4+0.1 18k 1 SCHEGELSKY 06 RVUE v — 7T 770
1 From analysis of L3 data at 183-209 GeV.

a5(1700) REFERENCES

RODAS 19 PRL 122 042002
AGHASYAN 18B PR D98 092003
JACKURA 18 PL B779 464

A. Rodas et al.
M. Aghasyan et al.
A. Jackura et al.

(JPAC Collab.
(COMPASS Collab.

)
(JPAC and COMPASS Collab.)
)
)

ABLIKIM 17K PR D95 032002 M. Ablikim et al. (BESIII Collab.
ADOLPH 15 PL B740 303 M. Adolph et al. (COMPASS Collab.
ANISOVICH 09 IJMP A24 2481 V.V. Anisovich, A.V. Sarantsev
SCHEGELSKY 06 EPJ A27 199 V.A. Schegelsky et al.
SCHEGELSKY 06A EPJ A27 207 V.A. Schegelsky et al.
UMAN 06 PR D73 052009 I. Uman et al. (FNAL E835)
LU 05 PRL 94 032002 M. Lu et al. (BNL E852 Collab.)
ABE 04 EPJ C32 323 K. Abe et al. (BELLE Collab.)
AMSLER 02 EPJ C23 29 C. Amsler et al.
ACCIARRI 01H PL B501 173 M. Acciarri et al. (L3 Collab.)
ABELE 99B EPJ C8 67 A. Abele et al. (Crystal Barrel Collab.)
GRYGOREV 99 PAN 62 470 V.K. Grygorev et al.

Translated from YAF 62 513.
ACCIARRI 97T PL B413 147 M. Acciarri et al. (L3 Collab.)

f,(1710) 16UFC) = ot + )

See our mini-review in the 2004 edition of this Review, Physics Let-
ters B592 1 (2004). See also the mini-review on scalar mesons under
f5(500) (see the index for the page number).

fo(1710) MASS

OUR EVALUATION below is based on T-matrix poles from BAR-
BERIS 00E and BARBERIS 99D.

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1704+12 OUR EVALUATION

17321' 3 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

1750+ 6 T3¢ 55k LABLIKIM 13N BES3 ete™ — J/¢ — ~nn
+ 6 429 2 0 k0

1750t 9 *92 UEHARA 13 BELL vy — K2kQ

1701+ 5 * g 4k 3 CHEKANOV 08 ZEUS ep — Kg Kgx

17651 3 +13 4 ABLIKIM 06V BES2 ete™ — J/ip — yata~

1738430 ABLIKIM 04E BES2 J/yp —» wKT K™

1740+ 4 T30 BAI 03¢ BES J/v —» vKK

1740732 BAI 00A BES J/¢p — ~y(nta—atz)

1710425 5 FRENCH 99 300 pp — pr(KTK™)pg
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

1744+ 7 +£ 5 381 ©7DpOBBS 15 Jjb = yata—
1705+11 + 5 237 97 DOBBS 15 ¥(2S) = yrta—

1706+ 4 + 5 1.0k 97 DOBBS 15 Jp = yKT K™ |
1690+ 8 + 3 349 6,7 DOBBS 15 $(25) —» YKt K~ |
1750413 AMSLER 06 CBAR 1.64pp - KT K0
1747+ 5 8ok 48 UMAN 06 E835 5.2pp— nnad

1776 +15 VLADIMIRSK...06 SPEC 40 7~ p — K(S) K%n
1790739 9 ABLIKIM 05 BES2 J/¢ = ¢mta—
1760415 ﬂg 9 ABLIKIM 05Q BES2 (25) — vyrta KT K~
1670420 4 BINON 05 GAMS 337~ p— nnn

1732+15 10 ANISOVICH 03 RVUE

1682+ 16 TIKHOMIROV 03 SPEC 40.0 7~ C — KZKZ KX
1670426 3.6k  LINICHITIU 02 OBLX 0pp— K+K_7r+7r_7r6
1698418 12 BARBERIS  00E 450 pp — prnnPg
1770412 13 ANISOVICH 998 SPEC 0.6-1.2 pp — nnm
1730+ 15 BARBERIS 99 OMEG 450 pp — popr KT K~
175020 BARBERIS 998 OMEG 450 pp — pgpsntm—
17104£12 +11 14 BARBERIS 990 OMEG 450 pp -+ Kt K—, nta—
1750430 15 ANISOVICH 988 RVUE Compilation

1720439 BAI 98H BES  J/ip — yn0x0

1775+ 1.5 57 16 BARKOV 08 T p = Kg K%n
1690+11 17 ABREU 96c DLPH 79 » KTK— +X
1696+ 5 j32 18 gal 96C BES J/ip - yKT K~

1781+ 8 19 BAI 96C BES  J/o — KT K™
1768+14 BALOSHIN 95 SPEC 407 C — K% Kgx
1750415 19 BuGG 95 MRK3 J/tp = vyata ntr
1620416 18 BuGG 95 MRK3 J/op = yrta ot
1748410 20 ARMSTRONG 93¢c E760 pp — 70nn — 64

~ 1750 BREAKSTONE93 SFM pp — pprtra—nta—
1744415 21 ALDE 92D GAM2 387~ p — nmnn
1713410 22 ARMSTRONG 89D OMEG 300 pp — ppKT K™
1706+ 10 22 ARMSTRONG 890 OMEG 300 pp — ppKZ K
1707+ 10 20 AUGUSTIN 88 DM2 J/ip —» yKT K™, K% K%
1700415 18 BOLONKIN 88 SPEC 407 p— KLKQn
172060 BOLONKIN 88 SPEC 407 p — K§ Kén
1638410 23 FALVARD 88 DM2 J/ip » ¢KTK—, KL KO
1690+ 4 24 FALVARD 88 DM2 J/p —» ¢KT K™, K(é K§
1698415 20 AUGUSTIN 87 DM2  J/ip — yrta—
17204+10 +10 18 BALTRUSAIT..87 MRK3 J/i) — yKT K™

1755+ 8 25 ALDE 86C GAM2 38 7~ p — n2n
17301“13 26 LONGACRE 86 RVUE 227~ p — n2KY
1742415 20 WILLIAMS 84 MPSF 200 7~ N — 2Kgx
167050 BLOOM 83 CBAL J/y — ~+2n

165050 BURKE 82 MRK2 J/y — ~2p

1640450 27,28 EDWARDS 82D CBAL J/i — ~2n

1730410 £20 29 ETKIN 82c MPS 2371 p— nng

1 From partial wave analysis including all possible combinations of ot+, o+t and 4+t
resonances.
Spin 0 favored over spin 2. I
31n the SU(3) based model with a specific interference pattern of the f,(1270), 38(1320),

and f’2(1525) mesons incoherently added to the f3(1710) and non-resonant background.

4 Breit-Wigner mass.
5P = 01, supersedes by ARMSTRONG 89D.
6 Using CLEO-c data but not authored by the CLEO Collaboration. I
7 From a fit to a Breit-Wigner line shape with fixed I = 135 MeV. I
8Systematic errors not estimated.
9 This state may be different from f5(1710), see CLOSE 05.

10 K-matrix pole, assuming JP = 01, from combined analysisof 7~ p — 7070 n T p—

KKn ntn — 7r+7r_, Pp — 7r07r07r0, 7r0n77, 7r07ro7], 7r+7r_7r0, K+K_7r0,

K%K%ﬂ'o, KT K(5)~7T_ at rest, pn — 7r_7r_7r+, K% K_7r0, K% K%Tl'_ at rest.
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1 Decaying to f(1370) 7.

127 matrix pole.

13 Not seen by AMSLER 02.

14Supersedes BARBERIS 99 and BARBERIS 99B.
15T matrix pole, assuming JP =ot

16 No JPC determination.

17 No JPC determination, width not determined.
18 jP _ o+

19From a fit to the 0+ partial wave.

20 No JPC determination.
21 A| DE 92D combines all the GAMS-2000 data.
22 jP — 2% superseded by FRENCH 99.

23 From an analysis ignoring interference with f’2(1525).

24 From an analysis including interference with f/2(1525).

25Superseded by ALDE 92D.

26 Jses MRK3 data. From a partial-wave analysis of data using a K-matrix formalism with

5 poles, but assuming spin 2. Fit with constrained inelasticity.

27 4P = ot preferred.

28 From fit neglecting nearby f%(1525). Replaced by BLOOM 83.

29 superseded by LONGACRE 86.

WEIGHTED AVERAGE
1732+9-7 (Error scaled by 1.6)

¢

2
X
~~~~~~ ABLIKIM 13N BES3 1.1
~~~~~ UEHARA 13 BELL 0.9
+= M CHEKANOV 08 ZEUS 8.8
------ ABLIKIM 06V BES2 6.3
—_— ABLIKIM 04E BES2 0.1
_— BAI 03G BES 0.2
—_—t BAI 00A BES 0.1
------------ FRENCH 99 0.7
18.2
(Confidence Level = 0.011)
| | | | J
1650 1700 1750 1800 1850 1900
f5(1710) mass (MeV)
f5(1710) WIDTH

OUR EVALUATION below is based on T-matrix poles from BAR-

BERIS 00E and BARBERIS 99D.

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

123 + 18 OUR EVALUATION

147 i- %g OUR AVERAGE Error includes scale factor of 1.2.

172 + 10 T32 55¢  1ABLIKIM 13N BES3 ete™ — J/v — ~nn
+ 11 +96 2 0 40

139 13 T2 UEHARA 13 BELL 4y — K2kQ

100 + 24 J_f2; 4k 3 CHEKANOV 08 ZEUS ep — K%K%X

145 + 8 +69 4 ABLIKIM 06V BES2 ete™ — J/yp— yrTa—

125 + 20 ABLIKIM 04E BES2 J/yp — wKT K™

166 * 5 12 BAI 036 BES J/o — 7KK

120 39 BAI 00A BES J/¢ — y(rTa—atr)

105 + 34 5 FRENCH 99 300 pp — pr(KTK™)ps
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

148 + gg AMSLER 06 CBAR 1.64pp — KT K70

188 + 13 8ok 40 UMAN 06 E835 52pp— nnad

250 + 30 VLADIMIRSK..06 SPEC 40 n~ p — K%K%n

270 = 89 7 ABLIKIM 05 BES2 J/Yp — ¢rta—

125 + 25 10 4 ABLIKIM 05Q BES2 (2S) = ~ynta— KT K~

260 + 50 4 BINON 05 GAMS 337~ p— nnn

144 + 30 8,9 ANISOVICH 03 RVUE

320 * 39 9,10 ANISOVICH 03 RVUE OCCUR=2
102 + 26 TIKHOMIROV 03 SPEC 40.0 7~ C — K%K%K%X

267 + 44 3651 1l NICHITIU 02 OBLX 0pp— KtK " ntrx

120 + 26 12 BARBERIS  00E 450 pp — pF1nPg

220 + 40 13,14 ANISOVICH 998 SPEC 0.6-1.2 pp — nnu°

100 + 25 BARBERIS 99 OMEG 450 pp — pgps KT K~

160 =+ 30 BARBERIS 998 OMEG 450 pp — pgpgmt m—

126 + 16 +18 12,15 BARBERIS 990 OMEG 450 pp — KT K=, nta—

250 +140 16 ANISOVICH 988 RVUE Compilation

30 £ 7 57 17 BARKOV 98 T p— K%K%n

103 + 18 +39 18 ga| 96C BES  J/¥ — KT K™

85 + 24 132 BAI 96C BES  J/o — KT K™ OCCUR=2
56 + 19 BALOSHIN 95 SPEC 407~ C — K%K%X

160 + 40 19 BuUGG 95 MRK3 J/yp = vyata ntr

160 + 9 18 BUGG 95 MRK3 J/¢ — ~vrtr—atn OCCUR=2
264 + 25 20 ARMSTRONG 93¢c E760 pp — #0nn — 64

200 to 300 BREAKSTONE93 SFM pp — pprtr—atx

< 80 90% CL 21 ALDE 92D GAM2 38 7~ p — nnN*

181 + 30 22 ARMSTRONG 89D OMEG 300 pp — ppKT K™

104 + 30 22 ARMSTRONG 890 OMEG 300 pp — ppKZ K OCCUR=2
166.4+ 33.2 20 AUGUSTIN 88 DM2  J/y — yKT K=, KEKY

30 + 20 18 BOLONKIN 88 SPEC 407 p — K%K%n

350 +£150 BOLONKIN 88 SPEC 407 p— K3KZn OCCUR=2
148 + 17 23 FALVARD 88 DM2 J/p - KT K™, K%K%

184 + 6 24 FALVARD 88 DM2 J/y — oKt K™, KIKY OCCUR=2
136 + 28 20 AUGUSTIN 87 DM2  J/ip — yrta—

130 + 20 18 BALTRUSAIT..87 MRK3 J/¢ — yKT K~

122 * 1 25LONGACRE 86 RVUE 227~ p— n2K

57 + 38 20WILLIAMS 84 MPSF 200 7~ N — 2K2X

160 + 80 BLOOM 83 CBAL J/i — ~2n

200 +100 BURKE 82 MRK2 J/y — 42p

220 199 27,28 EDWARDS 820 CBAL J/¢ — ~27

200 158 29 ETKIN 828 MPS 237 p— n2KY

1 From partial wave analysis including all possible combinations of 0++, 2++, and 4T+
resonances.
2Spin 0 favored over spin 2. I

31n the SU(3) based model with a specific interference pattern of the f,(1270), 38(1320),
and f’2(1525) mesons incoherently added to the f;(1710) and non-resonant background.
4 Breit-Wigner width.
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5P = 0%, supersedes by ARMSTRONG 89D.
6Systematic errors not estimated.
7 This state may be different from fo(1710), see CLOSE 05.
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8 (Solution 1)
070 NODE=M068W:LINKAGE=KM

9 K-matrix pole, assuming JP = 07, from combined analysisof 7~ p— @ 7 n, m p—

KKn, ata— = 7r+7r7, Pp — 7r07r07r0, 7r017n, 7r07r077, 7r+7r77r0, K+K77r0,
K%KOSWO, K+Kg7r_ at rest, pn — 7r_7r_7r+, K%K_WO, K%K%ﬂ'_

10 (solution I)

11 Decaying to fo(1370) 7.

12T matrix pole.
13 4P _ o+.

at rest.
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14 Not seen by AMSLER 02.
15Supersedes BARBERIS 99 and BARBERIS 99B.
6 T_matrix pole, assuming JP = ot
17Ng JPC determination.
18 JP — o+,
19From a fit to the 0+ partial wave.
20 No JPC determination.
21 Al DE 92D combines all the GAMS-2000 data.
22 jP — 2+ (07 excluded).
23 From an analysis ignoring interference with f’2(1525).

24From an analysis including interference with f/2(1525).

25 Jses MRK3 data. From a partial-wave analysis of data using a K-matrix formalism with
5 poles, but assuming spin 2. Fit with constrained inelasticity.

26 Ng JPC determination.
27 4P — ot preferred.

28 From fit neglecting nearby % (1525). Replaced by BLOOM 83.

29 From an amplitude analysis of the KS

0 K% system, superseded by LONGACRE 86.

fo(1710) DECAY MODES

Mode Fraction (I';/T)
M KK seen
M nn seen
M nr seen
Mg vy seen
Ny, ww seen

f5(1710) F(i)r(y~)/I (total)

F(KK) x F(v7)/Ttotal

Mla/T

VALUE (eV) CL% DOCUMENT ID TECN  COMMENT
12+3+227 UEHARA 13 BELL 7y — K3KQ
e e o We do not use the following data for averages, fits, limits, etc. e o @
<480 95 ALBRECHT 906 ARG vy — KT K~
<110 95 1BEHREND  89c CELL ~vy — K% Kg
<280 95 1 ALTHOFF 858 TASS ~vy — KKn
1Assuming helicity 2.
I'(1r1r) X r('y'y)/rm| r3l'4/l'
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
<0.82 95 1 BARATE 00E ALEP ~vy — wta—
1 Assuming spin 0.
f5(1710) BRANCHING RATIOS
M(KK)/Teotal ry/r
VALUE EVTS DOCUMENT ID TECN  COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
seen 1004 1poBBs 15 Jjp = yKT K™
seen 349 1 poBBsS 15 ¥(28) » yKT K=
0.36+0.12 ALBALADEJO 08 RVUE
0.3873% 2LONGACRE 86 MPS 227~ p— n2K

1 Using CLEO-c data but not authored by the CLEO Collaboration.
2From a partial-wave analysis of data using a K-matrix formalism with 5 poles, but as-

suming spin 2. Fit with constrained inelasticity.

F(71) /T total

VALUE DOCUMENT ID TECN

e o o We do not use the following data for averages, fits, limits, etc. o @
0.22+0.12 ALBALADEJO 08 RVUE
0.187393 L LONGACRE 86 RVUE

ra/T

1From a partial-wave analysis of data using a K-matrix formalism with 5 poles, but as-

suming spin 2. Fit with constrained inelasticity.
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M(77) /Teotal rs/r NODE=MO68R5
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO068R5
e o o We do not use the following data for averages, fits, limits, etc. @ o @
seen 381 1poBBS 15 I — yata~
seen 237 1pOBBS 15 ¥(25) » yrta— OCCUR=2
not seen AMSLER 02 CBAR 09pp — 7r0m7, 707070
+0.002 2
0.039_0.024 LONGACRE 86 RVUE
1 Using CLEO-c data but not authored by the CLEO Collaboration. I NODE=MO068R5;LINKAGE=A

From a partial-wave analysis of data using a K-matrix formalism with 5 poles, but as-
suming spin 2. Fit with constrained inelasticity.

NODE=MO068R5;LINKAGE=L

r(””’)/r(KR) M3/l NODE=MO068R6
VALUE CL% DOCUMENT ID TECN  COMMENT NODE=MO068R6
0.234+0.05 OUR AVERAGE Error includes scale factor of 1.2.
0.64+0.27 +0.18 LEES 18A BABR T(1S) —» ~mta—, |
YKt K™
0417011 ABLIKIM 06V BES2 ete™ — J/tp —» ~ynta—
Tt —0.17 yr T
0.2 +0.024+0.036 BARBERIS 990 OMEG 450 pp > Kt K=, nt 7~
0.39+0.14 ARMSTRONG 91 OMEG 300 pp — pprnw, ppKK

e e o \We do not use the following data for averages, fits, limits, etc. e o o

0.32+0.14 ALBALADEJO 08 RVUE
<0.11 95 L ABLIKIM 04E BES2 J/Y = wKTK™
5.8 jg-}, 2 ANISOVICH 020 SPEC Combined fit

1 Using data from ABLIKIM 04A. | NODE=MO068R;LINKAGE=AB

2From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 7r07777,

7r07r077), GAMS (mp — w070n, nnn, nn’ n), and BNL (7p — KKn) data.

F(nn) /T (KK)

VALUE CL% DOCUMENT ID COMMENT
0.48+0.15 BARBERIS 00E 450 pp — pFnnps

e o o We do not use the following data for averages, fits, limits, etc. ® o @

+0.70
0'46—0.38

<0.02 90

NODE=MO068R;LINKAGE=CH

M2/l NODE=MO068R7

TECN NODE=MO068R7

L ANISOVICH 020 SPEC Combined fit

2 PROKOSHKIN 91  GA24 300 T p— T pnn

IFrom a combined K-matrix analysis of Crystal Barrel (0. pp — 707070, 71'07]77, NODE=MO068R7;:LINKAGE=CH
7r07r0n), GAMS (mp — 7070n, nnn, nn’ n), and BNL (7p — KKn) data.
2Combining results of GAM4 with those of ARMSTRONG 89D. NODE=MO068R;:LINKAGE=A
M(ww)/Ttotal s/l NODE=M068R3
VALUE EVTS DOCUMENT ID TECN  COMMENT NODE=MO068R3
seen 180 ABLIKIM 06H BES J/¢ —» ~yww
fo(1710) REFERENCES NODE—MO68

LEES 18A PR D97 112006 J.P. Lees et al. (BABAR Collab.) REFID=58950
DOBBS 15 PR D91 052006 S. Dobbs et al. (NWES) REFID=56805
ABLIKIM 13N PR D87 092009 Ablikim M. et al. (BESIII Collab.) REFID=55387
UEHARA 13 PTEP 2013 123C01 S. Uehara et al. (BELLE Collab.) REFID=55592
ALBALADEJO 08  PRL 101 252002 M. Albaladejo, J.A. Oller REFID=52656
CHEKANOV 08  PRL 101 112003 S. Chekanov et al. (ZEUS Collab.) REFID=52275
ABLIKIM 06H PR D73 112007 M. Ablikim et al. (BES Collab.) REFID=51125
ABLIKIM 06V PL B642 441 M. Ablikim et al. (BES Collab.) REFID=51507
AMSLER 06  PL B639 165 C. Amsler et al. (CBAR Collab.) REFID=51136
UMAN 06 PR D73 052009 I. Uman et al. (FNAL E835) REFID=51063
VLADIMIRSK... 06 PAN 69 493 V.V. Vladimirsky et al. (ITEP, Moscow) REFID=51191

Translated from YAF 69 515.
ABLIKIM 05  PL B607 243 M. Ablikim et al. (BES Collab.) REFID=50450
ABLIKIM 05Q PR D72 092002 M. Ablikim et al. (BES Collab.) REFID=50958
BINON 05 PAN 68 960 F. Binon et al. REFID=50780

Translated from YAF 68 998.
CLOSE 05 PR D71 094022 F.E. Close, Q. Zhao REFID=50788
ABLIKIM 04A PL B598 149 M. Ablikim et al. (BES Collab.) REFID=49740
ABLIKIM 04E PL B603 138 M. Ablikim et al. (BES Collab.) REFID=50174
PDG 04 PLB592 1 S. Eidelman et al. (PDG Collab.) REFID=49653
ANISOVICH 03 EPJ Al6 229 V.V. Anisovich et al. REFID=49401
BAI 03G PR D68 052003 J.Z. Bai et al. (BES Collab.) REFID=49580
TIKHOMIROV 03  PAN 66 828 G.D. Tikhomirov et al. REFID=49423

Translated from YAF 66 860.
AMSLER 02 EPJ C23 29 C. Amsler et al. REFID=48580
ANISOVICH 02D PAN 65 1545 V.V. Anisovich et al. REFID=48831

Translated from YAF 65 1583.



NICHITIU 02 PL B545 261 F. Nichitiu et al. (OBELIX Collab.
BAI 00A PL B472 207 J.Z. Bai et al. (BES Collab.
BARATE 00E PL B472 189 R. Barate et al. (ALEPH Collab.
BARBERIS 00E PL B479 59 D. Barberis et al. (WA 102 Collab.
ANISOVICH 99B PL B449 154 A.V. Anisovich et al.
BARBERIS 99 PL B453 305 D. Barberis et al. Omega Expt.
BARBERIS 99B PL B453 316 D. Barberis et al. Omega Expt.
BARBERIS 99D PL B462 462 D. Barberis et al. Omega Expt.
FRENCH 99 PL B460 213 B. French et al. (WAT76 Collab.
ANISOVICH 98B SPU 41 419 V.V. Anisovich et al.
Translated from UFN 168 481.
BAI 98H PRL 81 J.Z. Bai et al. (BES Collab.)
BARKOV 98 JETPL 68 764 B.P. Barkov et al.
ABREU 96C PL B379 309 P. Abreu et al. (DELPHI Collab.
BAI 96C PRL 77 3959 J.Z. Bai et al. (BES Collab.
BALOSHIN 95 PAN 58 46 O.N. Baloshin et al. (ITEP
Translated from YAF 58 50.
BUGG 95 PL B353 D.V. Bugg et al. LOQM, PNPI, WASH
ARMSTRONG 93C PL B307 394 T.A. Armstrong et al. (FNAL, FERR, GENO+
BREAKSTONE 93 ZPHY C58 251 A.M. Breakstone et al. (IOWA, CERN, DORT+
ALDE 92D PL B284 457 D.M. Alde et al. gGAM2 Collab.
Also SINP 54 451 D.M. Alde et al. GAM2 Collab.
Translated from YAF 54 745.
ARMSTRONG 91 ZPHY C51 351 T.A. Armstrong et al. (ATHU, BARI, BIRM+
PROKOSHKIN 91 SPD 36 155 Y.D. Prokoshkin (GAM2 and GAM4 Collab.
Translated from DANS 316 900.
ALBRECHT 90G ZPHY (C48 183 H. Albrecht et al. (ARGUS Collab.
ARMSTRONG 89D PL B227 186 T.A. Armstrong, M. Benayoun (ATHU, BARI, BIRM+
BEHREND 89C ZPHY (43 91 H.J. Behrend et al. (CELLO Collab.
AUGUSTIN 88 PRL 60 2238 J.E. Augustin et al. (DM2 Collab.
BOLONKIN 88 NP B309 426 B.V. Bolonkin et al. (ITEP, SERP
FALVARD 88 PR D38 2706 A. Falvard et al. CLER, FRAS, LALO+
AUGUSTIN 87 ZPHY C36 369 J.E. Augustin et al. LALO, CLER, FRAS+
BALTRUSAIT... 87 PR D35 2077 R.M. Baltrusaitis et al. (Mark 111 Collab.
ALDE 86C PL B182 105 D.M. Alde et al. (SERP, BELG, LANL, LAPP

LONGACRE 86 PL B177 223 R.S. Longacre et al. (BNL, BRAN, CUNY+

ALTHOFF 85B ZPHY (29 189 M. Althoff et al. TASSO Collab.
WILLIAMS 84 PR D30 877 E.G.H. Williams et al. (VAND, NDAM, TUFTS+
BLOOM 83 ARNS 33 143 E.D. Bloom, C. Peck (SLAC, CIT
BURKE 82 PRL 49 632 D.L. Burke et al. (LBL, SLAC
EDWARDS 82D PRL 48 458 C. Edwards et al. (CIT, HARV, PRIN+
ETKIN 82B PR D25 1786 A. Etkin et al. BNL, CUNY, TUFTS, VAND
ETKIN 82C PR D25 2446 A. Etkin et al. BNL, CUNY, TUFTS, VAND

77(1760) IG(JPC) _ 0+(0—+)

OMITTED FROM SUMMARY TABLE
Seen by DM2 in the pp system (BISELLO 89B). Structure in
this region has been reported before in the same system (BAL-
TRUSAITIS 86B) and in the ww system (BALTRUSAITIS 85C,

BISELLO 87).
n(1760) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1751+15 OUR AVERAGE
1768+ 510 465 1 ZHANG 12a BELL ete™ = ete ¢/ntn
1744+ 10i15 1045 2 ABLIKIM 06H BES J/¢ —» ~yww
e o o We do not use the following data for averages, fits, limits, etc. @ o @
1703712+ 2 3 ZHANG 124 BELL ete — ete y/ntnr
1760+11 320 4 BISELLO 898 DM2 J/¢p — 4wy

1From a single-resonance fit.
2From a partial wave analysis including n(1760), fy(1710), f5(1640), and f,(1910).

3 From a two-resonance fit.
Estimated by us from various fits. Systematic uncertainties not estimated.

n(1760) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
24030 OUR AVERAGE
224782425 465 5 ZHANG 124 BELL ete — ete y/atnr
244124 45 1045 6 ABLIKIM 06H BES J/ip —» yww
e o o We do not use the following data for averages, fits, limits, etc. e o o
42738+15 7 ZHANG 124 BELL ete™ — ete o/ntn
60+16 320 8 BISELLO 808 DM2 J/y — 4my

5From a single-resonance fit.
From a partial wave analysis including 7(1760), f;(1710), f5(1640), and £5(1910).

7 From a two-resonance fit.
Estimated by us from various fits. Systematic uncertainties not estimated.
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B=30307
NODE=M114

NODE=M114

NODE=M114M

NODE=M114M

OCCUR=2

NODE=M114M;LINKAGE=ZA

NODE=M114M;LINKAGE=MA
NODE=M114M;LINKAGE=ZH

NODE=M114M;LINKAGE=A

NODE=M114W

NODE=M114W

OCCUR=2

NODE=M114W;LINKAGE=ZA

NODE=M114W;LINKAGE=MA
NODE=M114W;LINKAGE=ZH

NODE=M114W;LINKAGE=B
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n(1760) DECAY MODES NODE=M114215;NODE=M114

Mode Fraction (I';/T)
M 4n DESIG=1
M 2rt2r— seen DESIG=2
M3 at 270 seen DESIG=3
M4 po po seen DESIG=4
g pJr o seen DESIG=5
s ww seen DESIG=7
M, 77’7T+ T seen DESIG=8;0UR EVAL;— UNCHECKED «
s Yy seen DESIG=9;0UR EVAL;— UNCHECKED «

n(1760) T () (v~)/T (total)
F(n'mta~) x T(v7)/Teotal
VALUE (eV) EVTS DOCUMENT ID
282F 13137

e o o \We do not use the following data for averages, fits, limits, etc. e o @

NODE=M114225

M7rg/T NODE=M114G01

TECN  COMMENT NODE=M114G01

ete™

465 9 ZHANG 12A BELL — eTe n/ntnr

30T 29108 52 10 zHANG 12 BELL ete™ — ete y/ntn— OCCUR=2
18 713 15 315 11ZHANG 12 BELL ete™ = eteg/ztn OCCUR=3

9 From a single-resonance fit.

NODE=M114G01;LINKAGE=ZH
10 From a two-resonance fit. For constructive interference with the X(1835).

NODE=M114G01;LINKAGE=ZA

11 From a two-resonance fit. For destructive interference with the X(1835). NODE=M114GO01;LINKAGE=ZN

1(1760) BRANCHING RATIOS NODE=M114210

+ —_
(27t 277) [Teotal 2/l NODE=M114R01
VALUE DOCUMENT ID TECN COMMENT NODE=M114R01
seen BISELLO 808 DM2 J/i — ~y2nt 2™

+ =0
r("" T 2n )/rtotal r3/r NODE=M114R02
VALUE DOCUMENT ID TECN COMMENT NODE=M114R02
seen BISELLO 898 DM2 J/ip — ~yrta—2q0

0 0
(0%0%) /Tiotal Fa/T NODE=M114R03
VALUE DOCUMENT ID TECN COMMENT NODE=M114R03
seen BISELLO 898 DM2  J/ip — ~pQp0
seen BALTRUSAIT..86 MRK3 J/i — ~p0 0

+ p—
M(p*p7)/Teotal s/l NODE=M114R04
VALUE DOCUMENT ID TECN COMMENT NODE=M114R04
seen BISELLO 898 DM2 J/¢p — ~ptp~
seen BALTRUSAIT..86 MRK3 J/i) — ~ypT p~
M (ww)/Tiotal le/T NODE=M114R06
VALUE DOCUMENT ID TECN COMMENT NODE=M114R06
seen BISELLO 87 DM2 J/ip > ww
seen BALTRUSAIT..85C MRK3 J/i) — yww
r('Y'Y)/r(‘”‘*’) le/Te NODE=M114R08
VALUE CL% DOCUMENT ID TECN  COMMENT NODE=M114R08
<2.48 x 10—3 90 12 ABLIKIM 180 BES3 (25) — ntn— vy |
12 Using results from ABLIKIM 06H. | NODE=M114R08;LINKAGE=A

n(1760) REFERENCES NODE—M114

ABLIKIM 180 PR D97 072014 M. Ablikim et al. (BESIII Collab.) REFID=58925
ZHANG 12A PR D86 052002 C.C. Zhang et al. (BELLE Collab.) REFID=54763
ABLIKIM 06H PR D73 112007 M. Ablikim et al. (BES Collab.) REFID=51125
BISELLO 89B PR D39 701 G. Busetto et al. (DM2 Collab.) REFID=40575
BISELLO 87 PL B192 239 D. Bisello et al. (PADO, CLER, FRAS+) REFID=40012
BALTRUSAIT... 86 PR D33 629 R.M. Baltrusaitis et al. (Mark 11 Collab.) REFID=22009
BALTRUSAIT...86B PR D33 1222 R.M. Baltrusaitis et al. (Mark 11 Collab.) REFID=22100
BALTRUSAIT... 85C PRL 55 1723 R.M. Baltrusaitis et al. (CIT, UCSC+) REFID=22095
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NODE=MO075
G /PCy _ 1—(n—+
7(1800) 16UPE) = 1701
See the related review on "Non-gg mesons.” NODE=MO075
7(1800) MASS NODE=M075M
VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT NODE=MO075M
18101’1? OUR AVERAGE Error includes scale factor of 2.2. See the ideogram below.
180471 g 46M 1 AGHASYAN 188 COMP 1907 p— 7 aTa p I
1876+18+16 4k 2 EUGENIO 08 B852 — 187 p— nnm p
17744+18+20 3 CHUNG 02 B852 1837 p —
ata— o P
1863+ 9+10 4 CHUNG 02 B852 1837 p — OCCUR=2
ata o p
18404+10+10 1.2k AMELIN 968 VES - 377~ A— nmun— A
1775+ 7+10 5 AMELIN 958 VES — 61 A= st T A
1790+ 14 6 BERDNIKOV 94 VES — 37 A= KtK—n—A
1873+33+20 BELADIDZE 92c VES — 36 7 Be > w7 n/nBe
18144+10+23 426 BITYUKOV 91 VES - 36 7~ C— w nnC
1770+30 1.1k BELLINI 82 SPEC - 40 7~ A — 37A
e o o We do not use the following data for averages, fits, limits, etc. @ o @
1785+ gflg 420k TALEKSEEV 10 COMP 190 7~ Pb —
r~r at Py
1737+ 5+15 AMELIN 99 VES 377 A— wrn 70 A*
1 Statistical error negligible. | NODE=MO075M:LINKAGE=B
iFrom a single-pole fit. NODE=MO075M;LINKAGE=SP
4'“ the f(980) 7 wave. NODE=MO075M;LINKAGE=C1
In the f(500) ™ wave. NODE=M075M;LINKAGE=C2
ZFrom a fit to Jgg =0 + f0(980)7l', f0(1370)ﬂ' waves. NODE=MO075M;LINKAGE=AX
From a fit to JPC =0~ + K((1430) K™ and £(980) 7~ waves. NODE=MO075M:LINKAGE=A
7 Superseded by AGHASYAN 2018B. | NODE=MO075M:LINKAGE=C
WEIGHTED AVERAGE

1810+9-11 (Error scaled by 2.2)

’

2

X
----------- AGHASYAN 18B COMP 1.0
—+— - - EUGENIO 08 B852 7.5

............ CHUNG 02 B852 1.8
—— - - - CHUNG 02 B852 15.4

— AMELIN 96B VES 4.5
------------ AMELIN 95B VES 8.3
— /N BERDNIKOV 94  VES 21

BELADIDZE 92C VES 2.7
-\ - - BITYUKOV 91 VES 0.0
------------ BELLINI 82 SPEC 1.8
45.0
(Confidence Level < 0.0001)
| | | | J
1700 1750 1800 1850 1900 1950 2000

m(1800) mass (MeV)

m(1800) WIDTH NODE=MO075W



VALUE (MeV) EVTS DOCUMENT ID TECN  CHG COMMENT

2151 [ OUR AVERAGE

220j1€1‘ 46M 8 AGHASYAN 188 COMP 1907 p— 7 aTa p
221426438 4k 9 EUGENIO 08 B852 — 187 p— nnrp
223+£484+50 10 cHUNG 02 B852 1837 p —

ata— T p
19121420 11 cHUNG 02 BB852 1837 p—

ata— T p
210430430 1.2k AMELIN 968 VES — 377 A— nnr A
190415415 12 AMELIN 958 VES — 367 A— ata 1 A
210470 13BERDNIKOV 94 VES — 377 A— KtK n A
225435420 BELADIDZE 92c VES — 367 Be —» 7 n/nBe
205418432 426 BITYUKOV 91 VES — 367 C— 7 nnC
310450 1.1k BELLINI 82 SPEC — 407 A — 37A

e o o We do not use the following data for averages, fits, limits, etc. ® o @

208i22j§% 420k 14 ALEKSEEV 10 COMP 190 7~ Pb o>
7w 7w Pb
250+19+ 6 AMELIN 99 VES 3777 A— wr 70 A*

8 Statistical error negligible.
9From a single-pole fit.
101 the f5(980)  wave.
11in the f5(500)  wave.
12From a fit to JPC =0~ + 5(980) 7, f5(1370) 7 waves.
13 From a fit to JPC =0~ + K((1430) K™ and f(980) 7~ waves.
14 superseded by AGHASYAN 2018B.

7(1800) DECAY MODES

Mode Fraction (I';/T)
M ata ™ seen
M fo(500) 7w~ seen
3 f5(980) 7~ seen
M4 10(1370) 7~ seen
s f5(1500) 7~ not seen
s pmT not seen
M, nnmw seen
rg 30(980) n seen
Mo a5(1320)n not seen
Mo f(1270) 7 not seen
M1 fo(1370) 7w~ not seen
Mo f5(1500) 7w~ seen
M3 7777/(958) T seen
M4 K8(1430) K~ seen
MNs K*(892)K~ not seen

m(1800) BRANCHING RATIOS

I (f(980)7~) /T ((500)7~) M3/2
VALUE DOCUMENT ID TECN COMMENT

0.44+0.08+0.38 15 cHUNG 02 B852 1837 p— ala a p

I (f(980)7~) /T (/(1370)7~) M3/Ts
VALUE DOCUMENT ID TECN CHG COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. @ o @

1.7+13 16 AMELIN 058 VES — 367 A— nia 71 A

I'(ﬁ)(1370) ""_)/rtotal F4/T
VALUE DOCUMENT ID TECN CHG COMMENT

seen BELLINI 82 SPEC — 407~ A — 3mA
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NODE=MO075W

OCCUR=2

NODE=MO075W;LINKAGE=B
NODE=MO075W;LINKAGE=SP
NODE=MO075W;LINKAGE=C1
NODE=MO075W;LINKAGE=C2
NODE=MO075W;LINKAGE=AX
NODE=MO075W;LINKAGE=A
NODE=MO075W;LINKAGE=C

NODE=M075215;NODE=MO075

DESIG=10;0UR EST;— UNCHECKED <«
DESIG=11;0UR EST;— UNCHECKED <«
DESIG=3;0UR EST;— UNCHECKED <«
DESIG=1

DESIG=12

DESIG=2

DESIG=7;0UR EST;— UNCHECKED <«
DESIG=5;0UR EST;— UNCHECKED <«
DESIG=13

DESIG=14

DESIG=15

DESIG=6;0UR EST;— UNCHECKED +«
DESIG=8;0UR EST;— UNCHECKED <
DESIG=4

DESIG=9

NODE=M075220
NODE=MO075R11
NODE=M075R11

NODE=MO075R5
NODE=MO075R5

NODE=M075R1
NODE=M075R1



r(fb(1500) W_)/rtotal s/l
VALUE DOCUMENT ID TECN COMMENT

not seen CHUNG 02 B852 1837 p— nta n p
(p7™)/Ttotal le/T
VALUE DOCUMENT ID TECN CHG  COMMENT

not seen BELLINI 82 SPEC -— 407~ A — 37A
F(pm™) /T (fo(980)7~) le/T3
VALUE CL% DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

<0.25 CHUNG 02 B852 1831 p— nta—a p
<0.14 90 AMELIN 958 VES - 367 A ata n A
F(pna=)/T(xtra—n™) F7/T1
VALUE EVTS DOCUMENT ID TECN CHG COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

0.5+0.1 1200 16 AMELIN 968 VES — 377 A= npna A
I (a2(1320)7) /T total o/l
VALUE DOCUMENT ID TECN COMMENT

not seen EUGENIO 08 B852 187 p— nnm p
I(R(1270) ) /Ttotal Mo/T
VALUE DOCUMENT ID TECN COMMENT

not seen EUGENIO 08 B852 187 p— nnm p
M(f(1370)7~) /Teotal M/l
VALUE DOCUMENT ID TECN COMMENT

not seen EUGENIO 08 B852 187 p— nnm p
F(fo(1500) 7 ) /T (a0(980)7) M2/Ts
VALUE EVTS DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o @

0.48 +£0.17 4k 16,17 EYGENIO 08 B852 — 187 p— nur p
0.030 79011 16 ANISOVICH 018 SPEC 0  0.6-1.94 pp — nnx0x0
0.08 £0.03 1200 16,18 AMELIN 968 VES — 377 A— nur— A

1] — —
[(nn'(958)7~) /I (nnm™) 3/l7
VALUE EVTS DOCUMENT ID TECN CHG COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.29-£0.07 16 BELADIDZE 92c VES — 367~ Be — 717/ nBe
0.3 +0.1 426 £57 16BITYUKOV 91 VES — 367 C— a nnC

*  —
F(K0(1430)K )/rtota| I'14/r
VALUE DOCUMENT ID TECN CHG COMMENT
seen BERDNIKOV 94 VES — 377 A— KTK 7" A
F(K*(892) K‘)/I'tota| M5/l
VALUE DOCUMENT ID TECN CHG COMMENT
not seen BERDNIKOV 94 VES — 377 A— KTK 7" A

15Assuming that £;(980) decays only to 7.
Systematic errors not estimated.
From a single-pole fit.
Assuming that f(1500) decays only to 71 and ag(980) decays only to 5.

7(1800) REFERENCES

AGHASYAN 18B PR D98 092003 M. Aghasyan et al. COMPASS Collab.

ALEKSEEV 10 PRL 104 241803 M.G. Alekseev et al. COMPASS Collab.

EUGENIO 08 PL B660 466 P. Eugenio et al. BNL E852 Collab.

CHUNG 02 PR D65 072001 S.U. hung et al. BNL E852 Collab.

ANISOVICH 01B PL B500 222 . Anisovich et al.

AMELIN 99 PAN 62 DV. Amelin et al. (VES Collab.)
Translated from YAF 62 487.

AMELIN 96B _PAN 59 976 Amelin et al. (SERP, TBIL) IGJPC
Translated from YAF 59 1021,

AMELIN 95B PL B356 595 D.V. Amelin et al. SERP, TBIL

BERDNIKOV 94 PL B337 219 E.B. Berdnikov et al. SERP, TBIL

BELADIDZE  92C SJNP 55 1535 G.M. Beladidze, S.I. Bityukov, G.V. Borisov (SERP+
Translated from YAF 55 2748.

BITYUKOV 91 PL B26 S.I. Bityukov et al. SERP, TBIL

BELLINI 82 PRL 48 1697 G. Bellini et al. (MILA, BGNA, JINR
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G /PCy _ g+ ++

£,(1810) I6(PC) = ot

OMITTED FROM SUMMARY TABLE
Needs confirmation.
£,(1810) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
1815+12 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
1822129+ 80 55k 1 ABLIKIM 13N BES3 ete™ — J/w — vynn
1737+ 97128 2 UEHARA 10A BELL 106 ete™ — eTe un
1800430 40 ALDE 88D GAM4 3007~ p — 7w p47r0
1806410 1600 ALDE 87 GAM4 1007~ p — 470p
187040 3 ALDE 86D GAM4 100 7~ p — nnn
1857732 4 COSTA 80 OMEG 107 p— KTK—n
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1858j%§ 5 LONGACRE 86 RVUE Compilation
1799+ 15 6 cASON 82 STRC 8rxtp— AT+Hz050

1 From partial wave analysis including all possible combinations of O'H', 2++, and 4+t

resonances.

2 Breit-Wigner mass. Could also be the >(1910).
3Seen in only one solution.
4 Error increased by spread of two solutions. Included in LONGACRE 86 global analysis.

5From a partial-wave analysis of data using a K-matrix formalism with 5 poles. Includes

compilation of several other experiments.

6 From an amplitude analysis of the reaction atm

final state is not confirmed by PROKOSHKIN 97.

WEIGHTED AVERAGE
1815+12 (Error scaled by 1.4)

2
X
----- ABLIKIM 13N BES3
L - UEHARA 10A BELL
----------- ALDE 88D GAM4 0.2
s ALDE 87 GAM4 0.8
—t— ALDE 86D GAM4 1.9
----- COSTA 80 OMEG__ 3.1
6.
(Confidence Level = 0.111)
| | | | | J
1700 1750 1800 1850 1900 1950 2000 2050

7(1810) mass (MeV)

— — 270, The resonance in the 27

0

£(1810) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
197+ 22 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.
220t 22+ 88 55k 7 ABLIKIM 13N BES3 ete™ — J/¢ — vynn
228 211232 8 UEHARA 10A BELL 106 eTe™ — ete np
160+ 30 40 ALDE 88D GAM4 300 7~ p — 7= pan0
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NODE=M038

NODE=M038

NODE=M038M

NODE=MO038M

NODE=M038M;LINKAGE=B
NODE=MO038M;LINKAGE=UE
NODE=MO038M;LINKAGE=F
NODE=MO038M;LINKAGE=A
NODE=MO038M;LINKAGE=L

NODE=M038M;LINKAGE=P1

NODE=MO038W

NODE=MO038W
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190+ 20 1600 ALDE 87 GAM4 100w~ p — 470 n
250+ 30 9 ALDE 86D GAM4 100 7~ p — nnn
1857192 10 cosTA 80 OMEG 107 p— KTK—n
e o o We do not use the following data for averages, fits, limits, etc. @ o @
388J_r %i’ 11 ONGACRE 86 RVUE Compilation
280" %2 12 cASON 82 STRC 8ntp— ATH0,0
7 From partial wave analysis including all possible combinations of ot+, 2t+ and 41T+ NODE=MO038W;LINKAGE=B
resonances.
8 Breit-Wigner width. Could also be the f2(1910) NODE=MO038W:LINKAGE=UE
9Seen in only one solution. NODE=MO038W:LINKAGE=F
10 Error increased by spread of two solutions. Included in LONGACRE 86 global analysis. NODE=MO038W;LINKAGE=A
11Fom a partial-wave analysis of data using a K-matrix formalism with 5 poles. Includes NODE=MO038W;LINKAGE=L

compilation of several other experiments.

12Fom an amplitude analysis of the reaction atx~ — 270, The resonance in the 27
final state is not confirmed by PROKOSHKIN 97.

0

WEIGHTED AVERAGE
197422 (Error scaled by 1.5)

2

X
/ 13N BES3
10A BELL

88D GAM4 1.6

87 GAM4 0.1

86D GAM4 3.1
80 OMEG

4.8

(Confidence Level = 0.092)

0 100 200 300 400 500 600
£,(1810) width (MeV)

£(1810) DECAY MODES NODE=M038215;NODE=M038
Mode Fraction (I';/T)
M an DESIG=2
M nn seen DESIG=3
F3 471'0 seen DESIG=4;0UR EST;— UNCHECKED <«
., KFK- DESIG=1
s v seen DESIG=5;0UR EST;— UNCHECKED «
£(1810) (i)l (y~)/T (total) NODE=M038225
F(nm) x T(v7)/Ttotal Mafs/T NODE=M038G01
VALUE (eV) DOCUMENT ID TECN  COMMENT NODE=M038G01
52102 +37.3 13 UEHARA 10 BELL 106 ete™ — eTe nn
13 Including interference with the f’2(1525) (parameters fixed to the values from the 2008 NODE=M038G01:LINKAGE=UE

edition of this review, PDG 08) and f,(1270). May also be the f;(1500).

NODE=MO038W;LINKAGE=P1



,(1810) BRANCHING RATIOS

F(1r1r)/l't°ta| ry/r
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o @

not seen AMSLER 02 CBAR 09 pp — n9qnn, 7070-0
not seen PROKOSHKIN 97  GAM2 387~ p — 7070n
0.21193-02 14| ONGACRE 86 RVUE Compilation

0.44+0.03 15 cASON 82 STRC 87xtp— ATH050

14From a partial-wave analysis of data using a K-matrix formalism with 5 poles. Includes
compilation of several other experiments.

15 ncluded in LONGACRE 86 global analysis.

r(n"l)/rtotal r2/r
VALUE DOCUMENT ID TECN COMMENT

seen ABLIKIM 13N BES3 PWA of J/¢p — ~nn

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.00g +0-028 16 | ONGACRE 86 RVUE Compilation

—0.003

16 From a partial-wave analysis of data using a K-matrix formalism with 5 poles. Includes
compilation of several other experiments.

F(1r1r)/l'(41r°) r/rs
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<0.75 ALDE 87 GAM4 100 7~ p — 479n

0
I (4x%)/r (nn) l3/r2
VALUE DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
0.8+0.3 ALDE 87 GAM4 100 7~ p — 470 p
F(K*K™)/Teotal /T
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.003 " 5-019 17 LONGACRE 86 RVUE Compilation

seen COSTA 80 OMEG 107 p— KtK—n

17From a partial-wave analysis of data using a K-matrix formalism with 5 poles. Includes
compilation of several other experiments.

£,(1810) REFERENCES

ABLIKIM 13N PR D87 092009 Ablikim M. et al. (BESIII Collab.)
UEHARA 10A PR D82 114031 S. Uehara et al. (BELLE Collab.)
PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)
AMSLER 02 EPJ C23 29 C. Amsler et al.

PROKOSHKIN 97 PD 42 117 Y.D. Prokoshkin et al. (SERP

Translated from DANS 353 323.

)

ALDE 88D SJINP 47 810 D.M. Alde et al. (SERP, BELG, LANL, LAPP+)
Translated from YAF 47 1273.

ALDE 87 PL B198 286 D.M. Alde et al. (LANL, BRUX, SERP, LAPP)
ALDE 86D NP B269 485 D.M. Alde et al. (BELG, LAPP, SERP, CERN+)
LONGACRE 86 PL B177 223 R.S. Longacre et al. (BNL, BRAN, CUNY+)
CASON 82 PRL 48 1316 N.M. Cason et al. (NDAM, ANL)
COSTA 80 NP B175 402 G. Costa et al. (BARI, BONN, CERN, GLAS+)
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REFID=53641
REFID=52166
REFID=48580
REFID=45386
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REFID=20737
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NODE=M085

X(1835) 10UFe) = )

OMITTED FROM SUMMARY TABLE
Could be a superposition of two states, one with small width ap- NODE=M085
pearing as threshold enhancement in pp, the other one with a larger

width. For the former ABLIKIM 12D determine J'DC -0~ t.

X(1835) MASS NODE=M085M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M085M
182651139 OUR AVERAGE
18253+ 247102 L ABLIKIM 16 BES3 J/ip — ~yata— o I OCCUR=2
1844 + 9 T1° ABLIKIM 157 BES3 J/y — vKS KLy I
e o o We do not use the following data for averages, fits, limits, etc. ® o @
1839 +£26 +26 2 ABLIKIM 181 BES3 J/i¥ — ~7y$(1020)
1909.5+15.9 1,24 3 ABLIKIM 16) BES3 J/i — yrta—a
1842.2% 4.2 11 0.6k ABLIKIM 13U BES3 J/ip — ~3(xt7) I
1832 717 +26 4 ABLIKIM 120 BES3 J/4 — ~pp
18365+ 3.0 3¢ 4265 5 ABLIKIM 11c BES3 J/¢p — ~yatn— o
1877.3+ 637 34 6 ABLIKIM 11) BES3 J/ip — w(nmtr™)
1837 719 9 231 T8 ALEXANDER 10 CLEO J/¢ — ~4pP
1833.74+ 6.1+ 2.7 264 ABLIKIM 05R BES2 J/¢ — yrta— o
1831 + 7 8,9 ABLIKIM 05R BES2 J/i) — ~vpPp OCCUR=2
1859 T3 T2 8 BAI 03F BES2 J/¥ — ~pp
1 From a fit of the measured 7r+7r_17/ lineshape that accounts for the abrupt distortion NODE=MO085M:LINKAGE=B

observed at the pp threshold through interference with a second previously unseen narrow
resonance near 1870 MeV. The fit uses Breit-Wigner functions for the signal shapes and
includes known backgrounds and contributors.

2 From a fit to ~ ¢ invariant mass. Angular analysis consistent with JPC — 0=+, Other NODE=MO085M:LINKAGE=C
JPC not excluded.
3Pole mass from a fit of the measured 7+ 7~ n/ lineshape to a Flatte formula that NODE=MO085M:LINKAGE=A

accounts for the abrupt distortion observed at the pp threshold; the fit also includes
known backgrounds and contributors, as well as an ad hoc Breit-Wigner function (M &
1919 MeV; I' = 51 MeV) that is required for a good fit.

4From the fit including final state interaction effects in isospin 0 S-wave according to NODE=MO085M:LINKAGE=AK
SIBIRTSEV 05A. Supersedes ABLIKIM 10G.
5From a fit of the 71 7~ 7/ mass distribution to a combination of v f1(1510), v X(1835), NODE=MO085M:LINKAGE=AI

and two unconfirmed states X (2120), and vX(2370), for M(pp) < 2.8 GeV, and
accounting for backgrounds from non-n/ events and J/p — aOat = 7.

0 The selected process is J/¥ — wap(980) 7. This state may be due also to 75(1870) or NODE=M085M:LINKAGE=BL
to a combination of X(1835) and 1, (1870). '

7 From a fit of the pp mass distribution to a combination of v X(1835), v R with M(R) NODE=MO085M;:LINKAGE=AE
= 2100 MeV and (R) = 160 MeV, and v pp phase space, for M(pp) < 2.85 GeV.

8 Evidence for a threshold enhancement in the pp mass spectrum was also reported by NODE=MO085M;LINKAGE=HF

ABE 02K, AUBERT,B 05L, and WANG 05A in BT — ppK™, WANG 054 in B0 —
ppKL, ABE 02w in B — ppDO, DEL-AMO-SANCHEZ 12 in B — D(D*)pp(),
and WEI 08 in Bt — pprt decays. Not seen by ATHAR 06 in T(1S) — ppr.

9From the fit including final state interaction effects in isospin 0 S-wave according to NODE=MO085M;LINKAGE=AB
SIBIRTSEV 05A. Systematic errors not estimated.

X(1835) WIDTH NODE=M085W
VALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT NODE=M085W
242 1% OUR AVERAGE
245241317 ¢ L ABLIKIM 165 BES3 J/op — ~yntn— o I OCCUR=2
192 +29 +02 ABLIKIM 15T BES3 J/ — vKS KLy I



e o o We do not use the following data for averages, fits, limits, etc. @ o @

175 +57 +£25 2 ABLIKIM 181 BES3  J/i — ~v¢(1020)
273542147 01 3 ABLIKIM 16) BES3 J/ip — yrTx

83 +14 +11 0.6k ABLIKIM 13U BES3 J/¢p — y3(xta) |
<76 ) 4 ABLIKIM 120 BES3 J/¢ — ~pp
190 +9 38 4265 5 ABLIKIM 11C BES3 J/ip — ~vaTn 1

57 +12 719 6 ABLIKIM 11 BES3 J/¢p —» w(nrtn7)

o +43 231 T8 ALEXANDER 10 CLEO J/¢) — ~pp
67.7+£20.3+ 7.7 264 ABLIKIM 05R BES2 J/p — ~ymta—
< 153 90 8,9 ABLIKIM 05R BES2 J/1) — ~vpp
< 30 8 BAI 03F BES2 J/v — ~vpp

1From a fit of the measured 7 7~ 1’ lineshape that accounts for the abrupt distortion
observed at the pp threshold through interference with a second previously unseen narrow
resonance near 1870 MeV. The fit uses Breit-Wigner functions for the signal shapes and
includes known backgrounds and contributors.

2 From a fit to ~ ¢ invariant mass. Angular analysis consistent with JPC — 0=+, Other
JPC not excluded.

3Pole width from a fit of the measured w7~ 7’ lineshape to a Flatte formula that
accounts for the abrupt distortion observed at the pp threshold; the fit also includes
known backgrounds and contributors, as well as an ad hoc Breit-Wigner function (M &
1919 MeV; I = 51 MeV) that is required for a good fit.

4 From the fit including final state interaction effects in isospin 0 S-wave according to
SIBIRTSEV 05A. Supersedes ABLIKIM 10G.

5 From a fit of the 7 7~ 1/ mass distribution to a combination of v f1(1510), v X(1835),
and two unconfirmed states X (2120), and vX(2370), for M(pp) < 2.8 GeV, and
accounting for backgrounds from non-n’ events and J/p — wOrt = 7.

0 The selected process is J/¥ — wap(980) 7. This state may be due also to 75(1870) or
to a combination of X(1835) and 7,(1870).

7 From a fit of the pp mass distribution to a combination of ~vX(1835), ¥R with M(R)
= 2100 MeV and (R) = 160 MeV, and v pp phase space, for M(pp) < 2.85 GeV.

8 Evidence for a threshold enhancement in the pp mass spectrum was also reported by
ABE 02K, AUBERT,B 05L, and WANG 05A in BT — ppK™T, WANG 054 in B0 —
ppKL, ABE 02w in B — ppD0, DEL-AMO-SANCHEZ 12 in B — D(D*)pp(),

and WEI 08 in Bt — pprt decays. Not seen by ATHAR 06 in T(1S) —» pp~-
9From the fit including final state interaction effects in isospin 0 S-wave according to
SIBIRTSEV 05A. Systematic errors not estimated.

X(1835) DECAY MODES

Mode Fraction (I';/T)
M pp seen
M 77/7T+ T seen
M3 7y
rn KIKYny seen
s  ~¢(1020) possibly seen
6 3(71”L w) seen

X(1835) I(i)[(vv)/r (total)

/ —
r(ﬂ ntw ) X r(’Y’Y)/rtotal Mars/r
VALUE (eV CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<35.6 90 1 ZHANG 12a BELL ete™ — ete y/ntn
<83 90 2 ZHANG 12A BELL eTe™ — ete np/ata—

LFrom a two-resonance fit and constructive interference of the n(1760) and X(1835), a
significance of 2.8 o.

2From a two-resonance fit and destructive interference of the 7n(1760) and X(1835), a
significance of 2.8 o.

X(1835) BRANCHING RATIOS

r(pp)/T (vt 7™) /2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.333 ABLIKIM 05R BES2 J/yp — ynta—n
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!t — 0 40
Fo'zt= )/r(KsKs'l) 2/Ta NODE=MO085R00
VALUE DOCUMENT ID TECN COMMENT NODE=MO085R00
e o o We do not use the following data for averages, fits, limits, etc. @ o @
6.7+1.8 1 ABLIKIM 15T BES3 J/v — ng Kgn |
1 Using resutls from ABLIKIM O5R. | NODE=MO085R00:LINKAGE=A
i —
I'(n T )/I'tota| r2/T NODE=M085R03
VALUE DOCUMENT ID TECN COMMENT NODE=MO085R03
seen 1 ABLIKIM 16) BES3 J/ — ~yntx—n/ |

1 ABLIKIM 161 quotes B( J/¢ — ~X(1835)) x B( X(1835) — i n') = (3.93 £+
0.381‘8'31) x 10~ from a fit of the measured 7+ 7~ 71’ lineshape that accounts for the
abrupt distortion observed at the pp threshold with a Flatte formula in addition to known
backgrounds and contributors, as well as an ad hoc Breit-Wigner (M &~ 1919 MeV; I' =~
51 MeV) that is required for a good fit. Another explanation for the distortion provided
by ABLIKIM 16J is that a second resonance near 1870 MeV interferes with the X(1835);
fits to this possibility yield product branching fraction values compatible with that shown
within the respective systematic uncertainties.

NODE=MO085R03;LINKAGE=A

I (v$(1020)) /Total Is/T NODE=M085R04
VALUE DOCUMENT ID TECN COMMENT NODE=MO085R04
possibly seen L ABLIKIM 181 BES3 J/ip — ~y~¢(1020) |

1Seen as a peak in y¢ invariant mass. Angular analysis consistent with JPC —o—+.
Other JPC not excluded.

NODE=MO085R04;LINKAGE=A

!t —
F(yy)/T(n' 7+ 7~) M3/l NODE=M085R05
VALUE CL% DOCUMENT ID TECN _ COMMENT NODE=MO085R05
<9.80 x 103 ) 1 ABLIKIM 180 BES3 (2S) — ntn— vy |

1 Using results from ABLIKIM 16J. | NODE=MO085R05;LINKAGE=A
+ —

F(3(xt 7)) /Ttotal Fe/T NODE=M085R06
VALUE EVTS DOCUMENT ID TECN  COMMENT NODE=MO085R06
seen 0.6k ABLIKIM 13U BES3 J/¢ — 43(xtx—) |

X(1835) REFERENCES NODE—MO085
ABLIKIM 181 PR D97 051101 M. Ablikim et al. (BESIII Collab.) REFID=58893
ABLIKIM 180 PR D97 072014 M. Ablikim et al. (BESIII Collab.) REFID=58925
ABLIKIM 16J  PRL 117 042002 M. Ablikim et al. (BESIII Collab.) REFID=57454
ABLIKIM 15T PRL 115 091803 M. Ablikim et al. (BESIII Collab.) REFID=56785
ABLIKIM 13U PR D88 091502 M. Ablikim et al. (BESIII Collab.) REFID=55582
ABLIKIM 12D PRL 108 112003 M. Ablikim et al. (BESIII Collab.) JPC REFID=54269
DEL-AMO-SA...12 PR D85 092017 P. del Amo Sanchez et al. (BABAR Collab.) REFID=54286
ZHANG 12A° PR D86 052002 C.C. Zhang et al. (BELLE Collab.) REFID=54763
ABLIKIM 11C  PRL 106 072002 M. Ablikim et al. (BESIII Collab.) REFID=53684
ABLIKIM 11J  PRL 107 182001 M. Ablikim et al. (BESIII Collab.) REFID=53931
ABLIKIM 10G CP C34 421 M. Ablikim et al. (BESIII Collab.) REFID=55685
ALEXANDER 10 PR D82 092002 J.P. Alexander et al. (CLEO Collab.) REFID=53525
WEI 08  PL B659 80 J-T. Wei et al. (BELLE Collab.) REFID=52086
ATHAR 06 PR D73 032001 S.B. Athar et al. (CLEO Collab.) REFID=50993
ABLIKIM 05R  PRL 95 262001 M. Ablikim et al. (BES Collab.) REFID=50985
AUBERT,B 05L PR D72 051101 B. Aubert et al. (BABAR Collab.) REFID=50827
SIBIRTSEV ~ 05A PR D71 054010 A. Sibirtsev, J. Haidenbauer REFID=51038
WANG 05A PL B617 141 M.-Z. Wang et al. (BELLE Collab.) REFID=50651
BAI 03F PRL 91 022001 J.Z. Bai et al. (BES Il Collab.) REFID=49473
ABE 02K PRL 88 181803 K. Abe et al. (BELLE Collab.) REFID=48690
ABE 02W PRL 89 151802 K. Abe et al. (BELLE Collab.) REFID=48980




¢3(1850) 1euPe) = 0737 )

$3(1850) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1854+ 7 OUR AVERAGE

1855+ 10 ASTON 88E LASS 11K p— K- KtA
K%Kiw¥A

1870 739 430 ARMSTRONG 82 OMEG 185 K~ p —
K—kta

1850+ 10 123 ALHARRAN 818 HBC 825K p— KKA

¢$3(1850) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

871-53 OUR AVERAGE Error includes scale factor of 1.2.

64431 ASTON 88E LASS 11K~ p— K~ KT A
KLKkET A

160729 430 ARMSTRONG 82 OMEG 185 K~ p —
K—KtA

80130 123 ALHARRAN 818 HBC 825K~ p— KKA

¢3(1850) DECAY MODES

Mode Fraction (I';/T)
M KK seen
M K K*(892)+ c.c. seen

¢3(1850) BRANCHING RATIOS

r(KK*(892)+c.c.) /T (KK) 2/l

VALUE DOCUMENT ID TECN COMMENT

0551282 ASTON 88E LASS 11K p — K- KTA,
KLKET A

e o o \We do not use the following data for averages, fits, limits, etc. ® o @

0.8 +0.4 ALHARRAN 81B HBC 825 K p— KKmwA

¢3(1850) REFERENCES

ASTON 88E PL B208 324 D. Aston et al. (SLAC, NAGO, CINC, INUS) IGJPC
ARMSTRONG 82 PL 110B 77 T.A. Armstrong et al. (BARI, BIRM, CERN+) JP
ALHARRAN 81B PL 101B 357 S. Al-Harran et al. (BIRM, CERN, GLAS+)
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772(1870) IG(JPC) — 0+(2*+)

Needs confirmation.

12(1870) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1842+ 8 OUR AVERAGE

1835+12 BARBERIS  00B 450 pp — pgnmT T pg
1844413 BARBERIS 00c 450 pp — prémpg
1840+25 BARBERIS 978 OMEG 450 pp — pp2(rta™)
1875+£20+35 ADOMEIT 96 CBAR 1.94 pp — n3x0
1881+£324+40 26 KARCH 92 CBAL ete™ — ete nr0x0

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1860+ 5+15 ANISOVICH 00E SPEC 0.9-1.94 Bp — 53n0

1840+ 15 BAI 99 BES J/Y — ynmTaT
72(1870) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

225414 OUR AVERAGE

235422 BARBERIS 008 450 pp — peymt T pg

228423 BARBERIS  00C 450 pp — pgéampg

200+ 40 BARBERIS 978 OMEG 450 pp — pp2(nTn)

2004 25+45 ADOMEIT 96 CBAR 1.94 pp — n3x0

221492444 26 KARCH 92 CBAL ete™ — eTe nn0x0

e o o We do not use the following data for averages, fits, limits, etc. @ o @

250i25j§g ANISOVICH  00E SPEC 0.9-1.94 pp — n3x0
170440 BAI 99 BES J/¢— ynmata—
112(1870) DECAY MODES
Mode Fraction (I';/T)
M nrr

F2 32(1320) ™
I'4 ap (980) s
s Yy seen

12(1870) BRANCHING RATIOS

I (a2(1320) ) /T (f2(1270)7) r2/l3
VALUE DOCUMENT ID TECN COMMENT

1.7 £0.4 OUR AVERAGE

1.60+0.40 LANISOVICH 11 SPEC 0.9-1.94 pp
20.4 +6.6 BARBERIS  00B 450 pp — pgnmT T pg
41 +2.3 ADOMEIT 96 CBAR 1.94 pp — 730

1 Reanalysis of ADOMEIT 96 and ANISOVICH 0OE.

I (a2(1320) ) /T (a0(980) ) EYL
VALUE DOCUMENT ID COMMENT
32.61:12.6 BARBERIS 008 450 pp — pgnmt n pg

I (a0(980) ) /T (£2(1270) n) Fa/T3
VALUE DOCUMENT ID TECN COMMENT
0.48:0.45 LANISOVICH 11 SPEC 0.9-1.94 pp

1 Reanalysis of ADOMEIT 96 and ANISOVICH 0OE.

r(’Y’Y)/ Mtotal l-5/ r
VALUE DOCUMENT ID TECN COMMENT

seen KARCH 92 CBAL ete™ — eTe nnls0
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ANISOVICH 11

112(1870) REFERENCES

EPJ C71 1511

ANISOVICH 00E PL B477 19
BARBERIS 00B PL B471 435
BARBERIS 00C PL B471 440
BAI 99 PL B446 356
BARBERIS 97B PL B413 217
ADOMEIT 96 ZPHY C71 227
KARCH 92 ZPHY C54 33

A.V. Anisovich et al.
A.V. Anisovich et al.
D. Barberis et al.

D. Barberis et al.
J.Z. Bai et al.

D. Barberis et al.

J. Adomeit et al.

K. Karch et al.

(LOQM, RAL, PNPI)

(WA 102 Collab.)
(WA 102 Collab.)
(BES Collab.)

(WA 102 Collab.)
(Crystal Barrel Collab.)
(Crystal Ball Collab.)

VALUE (MeV)

EVTS

m5(1880) MASS

DOCUMENT ID

TECN

CHG COMMENT

18741'22 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

1847 729 46M
1020424+ 18 4k
1876£11+ 67 145k
2003+83+148 69k

1907~ p — 7r_7r+7r_p I
187 p— mnm~ p

187  p— w7r_7r0p

187 p— 777r+7r_7r_p

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1880+20

L Statistical error negligible.

WEIGHTED AVERAGE
1874+26-5 (Error scaled by 1.6)

1 AGHASYAN 188 COMP
EUGENIO 08 B852

LU 05 B852
KUHN 04 B852 —
ANISOVICH 01B SPEC 0
~~~~~~~~~~~~ AGHASYAN

—+— - - EUGENIO

..... LU
KUHN

|

0.6-1.94 pp — nnm0x0

2
X
18B COMP 1.8
08  B852 3.4
05 B852 0.0
04 B852

5.2

(Confidence Level = 0.075)

|

J

1750 1800

1850

1900

75(1880) MASS (MeV)

1950 2000 2050 2100

VALUE (MeV) EVTS

m2(1880) WIDTH

DOCUMENT ID

TECN

CHG COMMENT

237-_|- 3{3) OUR AVERAGE Error includes scale factor of 1.2.

246 33 46M
323+ 87+ 43 4k
146+ 17+ 62 145k
306+£132+121 69k

2 AGHASYAN 188 COMP
EUGENIO 08 B852
LU 05 B852 —
KUHN 04 B852 —

190 7~ p — 7r_7r+7r_p I
187" p— mnm~ p

187  p— w7r_7r0p

187 p— 777r+7r_7r_p

e o o We do not use the following data for averages, fits, limits, etc. @ o @

255+ 45

ANISOVICH

2 Statistical error negligible.

018 SPEC 0

0.6-1.94 pp — nnm0x0
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m(1880) DECAY MODES

Mode
M nnm
M ap(980)n
M3 a5(1320)7
M4 15(1500)

I (a2(1320)7) /T (f,(1285) ) 3/Ts
VALUE EVTS DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @

22.7+7.3 69k KUHN 04 B852 — 187  p— 777r+7r_ T p
I (f(1500)7) /T (a0(980) n) Fa/T2
VALUE DOCUMENT ID TECN CHG COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @

0.281L8-%g 3ANISOVICH 018 SPEC 0  0.6-1.94 5p — nnalx0

3Systematic errors not estimated.

m2(1880) REFERENCES

AGHASYAN 18B PR D98 092003 M. Aghasyan et al. (COMPASS Collab.)
EUGENIO 08 PL B660 466 P. Eugenio et al. (BNL E852 Collab.)
LU 05 PRL 94 032002 M. Lu et al. (BNL E852 Collab.)
KUHN 04 PL B595 109 J. Kuhn et al. (BNL E852 Collab.)
ANISOVICH 01B PL B500 222 A.V. Anisovich et al.

p(1900) ISUPC) = 1+ )

OMITTED FROM SUMMARY TABLE

See our mini-review under the p(1700).

p(1900) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1909417425 54 1 AUBERT 08s BABR 10.6 et e~ — ¢n0y
1880+30 AUBERT 060 BABR 10.6 eT e~ — 3rt3r—~
1860+ 20 AUBERT 06D BABR 10.6 eTe™ — 2(xtn~ x0)y
1910+ 10 23FRABETTI 04 E687 ~p— 3xt37 p

1870+10 ANTONELLI 96 SPEC eTe~ — hadrons

1 From the fit with two resonances.
From a fit with two resonances with the JACOB 72 continuum.
3 Supersedes FRABETTI 01.

p(1900) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @

4841742 54 4 AUBERT 08s BABR 10.6 et e~ — ¢n0y
130430 AUBERT 060 BABR 10.6 eT e~ — 3rt3r—~
160420 AUBERT 06D BABR 10.6 et e~ — 2(xt 7~ x0)y

37413 56 FRABETTI 04 E687 ~p— 3737 p

10+ 5 ANTONELLI 96 SPEC eTe~ — hadrons

4 From the fit with two resonances.
From a fit with two resonances with the JACOB 72 continuum.
6 Supersedes FRABETTI 01.
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p(1900) I(i)r(et e~)/r?(total)
I(¢7)/Total X T(ete™)/Tiotal

VALUE (units 10_8) EVTS DOCUMENT ID TECN  COMMENT

r4/r X I'5/I'

e o o We do not use the following data for averages, fits, limits, etc. ® o @
42412408 54 T AUBERT

7 From the fit with two resonances.

08s BABR 10.6 et e~ — ¢n0y

p(1900) DECAY MODES

Mode Fraction (I';/T)
M 6m seen
M 3rt3n— seen
M3 2nt 27— 270
|'4 ¢7T
I's  hadrons seen
s ete” seen
r, NN not seen

p(1900) BRANCHING RATIOS

F(61r)/ Mtotal r/r
VALUE EVTS DOCUMENT ID TECN COMMENT

seen 8k AKHMETSHIN13 CMD3 ete™ — 3xt3ng—
not seen AGNELLO 02 OBLX 7ip— 3nt27— 0
seen FRABETTI 01 E687 ~p— 3rt3n— P

seen ANTONELLI 96 SPEC ete~ — hadrons

p(1900) REFERENCES

AKHMETSHIN 13 PL B723 82 R.R. Akhmetshin et al. (CMD-3 Collab.
AUBERT 08S PR D77 092002 B. Aubert et al. (BABAR Collab.
AUBERT 06D PR D73 052003 B. Aubert et al. (BABAR Collab.

FRABETTI 04 PL B578 290
AGNELLO 02 PL B527 39
FRABETTI 01 PL B514 240
ANTONELLI 96 PL B365 427
JACOB 72 PR D5 1847

M. Agnello et al. (OBELIX Collab.
P.L. Frabetti et al. (FNAL E687 Collab.
A. Antonelli et al. (FENICE Collab.
M. Jacob, R. Slansky

)
;
P.L. Frabetti et al. (FNAL E687 Collab.)
)
)
)

£,(1910) IS(UPC) = 02 )

OMITTED FROM SUMMARY TABLE
We list here three different peaks with close masses and widths
seen in the mass distributions of ww, 7', and KT K™ final states.
ALDE 91B argues that they are of different nature.

£(1910) MASS

£(1910) ww MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT

1900+ 9 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
1890410 1 AMELIN 06 VES 367 p— wwn
1897+11 BARBERIS 00F 450 pp = prwwps

1924+14 ALDE 90 GAM2 387~ p — wwn
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NODE=M170215

NODE=M170B01
NODE=M170B01

NODE=M170B01;LINKAGE=AU

NODE=M170225;NODE=M170

DESIG=5;0UR EST;— UNCHECKED <+
DESIG=1;0UR EST;— UNCHECKED <«
DESIG=6

DESIG=7

DESIG=2;0UR EST;— UNCHECKED <
DESIG=3;0UR EST;— UNCHECKED <
DESIG=4;0UR EST;— UNCHECKED <«

NODE=M170230

NODE=M170R1
NODE=M170R1

NODE=M170

REFID=55370
REFID=52242
REFID=51047
REFID=49614
REFID=48576
REFID=48350
REFID=44633
REFID=49668

NODE=M142

NODE=M142

NODE=M142205
NODE=M142MX

NODE=M142M2
NODE=M142M2
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1Supersedes BELADIDZE 92B. NODE=M142M2:LINKAGE=AM

WEIGHTED AVERAGE
190049 (Error scaled by 1.4)

}

2

X

—_— N AMELIN 06 VES 1.0
—_— N\ BARBERIS  00F 0.1
- - ALDE 90 GAM2 _ 3.0

4.0

(Confidence Level = 0.134)
| | | | J
1860 1880 1900 1920 1940 1960 1980

£,(1910) ww MODE MASS (MeV)

;
£(1910) nn’ MODE NODE=M142M3
VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=M142M3
1934+16 1BARBERIS  00A 450 pp — prn1 ps
e o o We do not use the following data for averages, fits, limits, etc. @ o o
1934420 2 ANISOVICH  00J SPEC
1911410 ALDE 918 GAM2 387~ p— nn'n
L Also compatible with JPC=1—+. NODE=M142M3;LINKAGE=KS
2 Combined fit with 7, 7, and nr . | NODE=M142M3;LINKAGE=AN
£(1910) K* K~ MODE NODE=M142M4
VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=M142M4
e o o \We do not use the following data for averages, fits, limits, etc. ® o @
1941418 1 AMSLER 06 CBAR 1.64pp -+ KT K70
! Tentative, could be f(1950). | NODE=M142M4;LINKAGE=A
f(1910) WIDTH NODE=M142210
NODE=M142WX
f(1910) ww MODE NODE=M142W2
VALUE (MeV) DOCUMENT ID TECN  COMMENT NODE=M142W2
167+21 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
165+19 1 AMELIN 06 VES 36 7 p—> wwn
202432 BARBERIS  OOF 450 pp — pfwwps
91450 ALDE 90 GAM2 387 p — wwn

1 Supersedes BELADIDZE 92B. NODE=M142W?2;LINKAGE=AM



WEIGHTED AVERAGE
167+21 (Error scaled by 1.3)

----- AMELIN

------- ALDE

X2

06 VES 0.0

- - BARBERIS 00F 1.2

90 GAM2_ 23
3.5
(Confidence Level = 0.172)
J

-100 0 100 200 300

5(1910) ww mode width (MeV)

(1910) nn’ MODE

VALUE (MeV) DOCUMENT ID

400

TECN  COMMENT

141+41 1 BARBERIS  00A
e o o \We do not use the following data for averages, fits
271+£25 2 ANISOVICH 00y

90+35 ALDE 91B

1 Also compatible with JPC_1—+,
2 Combined fit with nn, 7, and nr.

£(1910) K+ K~ MODE

VALUE (MeV) DOCUMENT ID

450 pp — pgnn’ ps
, limits, etc. @ o @

SPEC
GAM2 387~ p— nn'n

TECN  COMMENT

e o o \We do not use the following data for averages, fits

, limits, etc. @ o @

120440 AMSLER 06 CBAR 1.64pp — KT K0
£,(1910) DECAY MODES
Mode Fraction (I';/T)

ri a0
M KtK— seen

0 4,0
M3 Ks K3
4 nn seen
I's ww seen
fre 07 seen
r7 o'y
g pp seen
g  ax(1320) 7 seen
rlo f2(1270) n seen

£(1910) BRANCHING RATIOS

F(K*K™)/Ttotal

ra/T

VALUE DOCUMENT ID TECN COMMENT

seen 1 AMSLER 06 CBAR 1.64pp — KT K70
1 Tentative, could be fo(1950).

I (x%70) /T (nn') r/le

VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits

<0.1 ALDE 89

, limits, etc. @ o @

GAM2 387 p — nn'n
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NODE=M142W3
NODE=M142W3

NODE=M142W3;LINKAGE=KS
NODE=M142W3;LINKAGE=AN

NODE=M142W4
NODE=M142W4

NODE=M142215;NODE=M142

DESIG=6

DESIG=11

DESIG=8

DESIG=3;0UR EST;— UNCHECKED <
DESIG=4;0UR EST;— UNCHECKED <«
DESIG=5;0UR EST;— UNCHECKED <«
DESIG=9

DESIG=10;0UR EST;— UNCHECKED <«
DESIG=12;0UR EST;— UNCHECKED <«
DESIG=13;0UR EST;— UNCHECKED <«

NODE=M142225

NODE=M142R11
NODE=M142R11

NODE=M142R11;LINKAGE=A

NODE=M142R4
NODE=M142R4



r(KSK)/T (nm')

VALUE ClL% DOCUMENT ID

r3/Te

TECN  COMMENT

e o o \We do not use the following data for averages, fits,

<0.066 90 BALOSHIN 86

limits, etc. @ o @

SPEC 40mp — KLKQn

CRAN)

/
F(nn) /T (nn') Fa/Te
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
<0.05 90 ALDE 91B GAM2 387 p— nn'n

/
IM(ww) /T (n7') s/Te
VALUE DOCUMENT ID COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
2.6+0.6 BARBERIS 00F 450 pp — prwwpg

!/

r("l n )/rtotal M7/
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits,

BARBERIS 00A
BELADIDZE 92D

probably not seen
possibly seen

limits, etc. @ o @

450 pp — pen'n’ ps
VES 377 p— o'n'n

(pp) /T (ww) lg/Ts
VALUE DOCUMENT ID COMMENT

e o o \We do not use the following data for averages, fits, limits, etc. e o @

2.6+0.4 BARBERIS 00F 450 pp — prwwpg
I‘(f2(1270) n)/r(32(1320)7r) I‘m/l‘g
VALUE DOCUMENT ID TECN COMMENT

0.09+0.05 LANISOVICH 11 SPEC 0.9-1.94 pp

1 Reanalysis of ADOMEIT 96 and ANISOVICH 0OE.

£,(1910) REFERENCES

ANISOVICH 11 EPJ C71 1511 A.V. Anisovich et al.

AMELIN 06 PAN 69 690 D.V. Amelin et al.
Translated from YAF 69 715.
AMSLER 06 PL B639 165 C. Amsler et al.

ANISOVICH 00E PL B477 19
ANISOVICH 00J PL B491 47
BARBERIS 00A PL B471 429
BARBERIS 00F PL B484 198
ADOMEIT 96 ZPHY C71 227

A.V. Anisovich et al.
A.V. Anisovich et al.
D. Barberis et al.
D. Barberis et al.
J. Adomeit et al.

BELADIDZE  92B ZPHY C54 367 G.M. Beladidze et al.

BELADIDZE 92D ZPHY C57 13 G.M. Beladidze et al.

ALDE 91B  SINP 54 455 D.M. Alde et al.
Translated from YAF 54 751.

Also PL B276 375 D.M. Alde et al.
ALDE 90 PL B241 600 D.M. Alde et al.
ALDE 89 PL B216 447 D.M. Alde et al.

Also SIJNP 48 1035 D.M. Alde et al.

Translated from YAF 48 1724.

BALOSHIN 86 SINP 43 959 N. Baloshin et al.

O.N.
Translated from YAF 43 1487.

(LOQM, RAL, PNPI)
(VES Collab.)

(CBAR Collab.)

(RAL, LOQM, PNPI+)

(WA 102 Collab.)

(WA 102 Collab.)

(Crystal Barrel Collab.)

(VES Collab.)

(VES Collab.

(SERP, BELG, LANL, LAPP+

)

)

(BELG, SERP, KEK, LANL+)
(SERP, BELG, LANL, LAPP+)
(SERP, BELG, LANL, LAPP)
(BELG, SERP, LANL, LAPP)
)

(ITEP
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NODE=M142R7
NODE=M142R7

NODE=M142R6
NODE=M142R6

NODE=M142R10
NODE=M142R10

NODE=M142R8
NODE=M142R8

NODE=M142R9
NODE=M142R9

NODE=M142R12
NODE=M142R12

NODE=M142R12;LINKAGE=AN

NODE=M142

REFID=53631
REFID=51574

REFID=51136
REFID=47945
REFID=47950
REFID=47957
REFID=47962
REFID=45202
REFID=42172
REFID=43309
REFID=41844

REFID=41911
REFID=40935
REFID=40727
REFID=44697

REFID=40734
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NODE=M227

30(1950) IG(JPC) _ 1*(0++)

OMITTED FROM SUMMARY TABLE
Needs confirmation. Seen in vy — 7.(1S) — K Kn by LEES 16A NODE=M227

with significance 2.5 o in K% KE*aF and 42 0 in KT K70

ag(1950) MASS NODE=M227M
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M227M
1931+14422 12k L2LEES 16A BABR 7y — n.(1S) - KK | OCCUR=3
e o o We do not use the following data for averages, fits, limits, etc. e o @
194932476 8k 1 LEES 16A BABR vy — n.(1S) & KLKk* T |
1927 +15+23 4k 1 LEES 16A BABR vy — n.(1S) — KT K0 I OCCUR=2
1Froma model-independent partial wave analysis fit to a relativistic Breit-Wigner function NODE=M227M;LINKAGE=A
with a floating width.
2Weighted average of the K% KT and KT K~ decay modes. I NODE=M?227M:LINKAGE=B
ap(1950) WIDTH NODE=M227W
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M227W
271422+ 20 12k L2 LEES 16A BABR v — 7.(1S) =+ KK= | OCCUR=3
e o o We do not use the following data for averages, fits, limits, etc. @ o @
2654364110 8k 1LEES 16A BABR vy — 7.(1S) — Kg kExF |
274+28+ 30 4k 1LEES 16A BABR vy — n.(1S) — KT K= x0 I OCCUR=2
1Froma model-independent partial wave analysis fit to a relativistic Breit-Wigner function NODE=M227W:LINKAGE=A
with a floating mass.
2Weighted average of the K(S) KT and KT K~ decay modes. I NODE=M227W:LINKAGE=B
a0(1950) DECAY MODES NODE=M227215;NODE=M227
Mode Fraction (I;/T)
n KK seen DESIG=1
ap(1950) BRANCHING RATIOS NODE_M227225
M(KK)/Ttotal /T NODE=M227R01
VALUE EVTS DOCUMENT ID TECN  COMMENT NODE=M227R01
seen 12k LlLEES 16A BABR v — n.(1S) = KK= |
1From a model-independent partial wave analysis. I NODE=M227R01;LINKAGE=A

ap(1950) REFERENCES NODE=M227

LEES 16A PR D93 012005 J.P. Lees et al. (BABAR Collab.) REFID=57125




G(JPCy _ gt ++
£,(1950) ISUPC) = ot
£(1950) MASS
VALUE (MeV) DOCUMENT ID TECN COMMENT
1936+ 12 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
1940+ 50 BAI 00A BES J/¢p — y(xTa—xtaT)
1980422 1BARBERIS  00cC 450 pp — ppar
1940422 2BARBERIS  00C 450 pp — pp2m2r9
1960430 BARBERIS 978 OMEG 450 pp — pp2(n T 77)
1918412 ANTINORI 95 OMEG 300,450 pp — pp2(rt )

e e o We do not use the following data for averages, fits, limits, etc. e o @

2038ﬂ%j% 3 UEHARA 09 BELL 106ete” — ete 700
1930425 4 BINON 05 GAMS 337 p— nnn
1980+ 2+14 ABE 04 BELL 106ete™ — ete KT K—
1867446 5 AMSLER 02 CBAR 0.9pp — n9nn, n070-0
2010425 ANISOVICH  00J SPEC
198050 ANISOVICH 998 SPEC 1.35-1.94 pp — nna0

~ 1990 6 OAKDEN 94 RVUE 0.36-1.55pp — =7
1950+ 15 7 ASTON 91 LASS 11K p— AKKwm

1 Decaying into ata— 270,

2 Decaying into 2(xt ).

3 Taking into account f;(2050).

4 First solution, PWA is ambiguous.
5T_matrix pole.

6 From solution B of amplitude analysis of data on pp — wm. See however KLOET 96
who fit w7~ only and find waves only up to J = 3 to be important but not significantly

resonant.
Cannot determine spin to be 2.

WEIGHTED AVERAGE
1936+12 (Error scaled by 1.3)

’

2
X
- BAI 00A BES 00
% -~ BARBERIS  00C 4.0
—t— BARBERIS  00C 0.0
—_——\ BARBERIS 97B OMEG 06
—— ANTINORI 95 OMEG_ 2.3
6.9
(Confidence Level = 0.140)
! ! ! |
1850 1900 1950 2000 2050 2100
>(1950) mass (MeV)
£(1950) WIDTH
VALUE (MeV) DOCUMENT ID TECN COMMENT
464+ 24 OUR AVERAGE
3807120 BAI 00A BES J/¢p — ~y(nta—atz)
520+ 50 8 BARBERIS  00C 450 pp — ppén
485+ 55 9 BARBERIS  00C 450 pp — pphm
460+ 40 BARBERIS 978 OMEG 450 pp — pp2(rT77)
390+ 60 ANTINORI 95 OMEG 300,450 pp — pp2(xtx~)
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NODE=M135

NODE=M135M

NODE=M135M

OCCUR=2

NODE=M135M;LINKAGE=A4
NODE=M135M;LINKAGE=B4
NODE=M135M;LINKAGE=UE
NODE=M135M;LINKAGE=BI

NODE=M135M;LINKAGE=TT
NODE=M135M;LINKAGE=BB

NODE=M135M;LINKAGE=A

NODE=M135W

NODE=M135W

OCCUR=2



e o o We do not use the following data for averages, fits, limits, etc. @ o @

aqrt 27+ 28 10 YEHARA
450+ 50 11 gINON
2074+ 124+ 6 ABE
385+ 58 12 AMSLER
495+ 35 ANISO