3/12/2021
NODE=M152
G /PCy _ g+(p++
f,(1500) I6UPE) = o0+ )
See the reviews on "Scalar Mesons below 2 GeV" and on "Non-gg NODE=M152
Mesons” .
fo(1500) MASS NODE=M152M
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT NODE=M152M
1506 + 6 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
1515 +12 1 BARBERIS 00A 450 pp — pFmnpg
1511 + 9 1,2 BARBERIS  00cC 450 pp — pfampg
1510 + 8 1 BARBERIS 00E 450 pp = pFmnpg
1522 +25 1 BERTIN 98 OBLX 0.05-0.405 nip —
atata—
1449 £20 1 BERTIN 97c OBLX 0.0pp — nTa x0
1500 +10 3 AMSLER 950 CBAR

0

7r07777, 7070

™
0.0 pp — 7r07r07r0,
n

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

+ 44
1496 + 127 2%

1465 £18

1447 +16 + 13
1442 + 9 + 4
1460.94+ 2.9
+14 + 2
—15

3
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+10
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—255
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00
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+12 + 10

1530
1505

+45
+18

1447
1580 +80
1499 + 8
~ 1520

1510 +20
~ 1475

~ 1505

1515 +20
1500 + 8
1460 =+20
1500 £ 8
1500 =+15
1505 =+15
1445 £+ 5

+27

163
261

5.5k

568

9.9k
80k

1400

120

4 ALBRECHT

5 ROPERTZ

6,7 DOBBS
6,7 DOBBS
8 AAI

9 ABLIKIM

1 ANISOVICH
10 KLEMPT

11 yEHARA

12 ABLIKIM

AMSLER
AUBERT
12,13 yMAN
VLADIMIRSK...
12 gINON
14 GARMASH

15 ANISOVICH

12 ABELE

12 BARBERIS
12 BARBERIS
16 BARBERIS

12 BELLAZZINI
12 FRENCH

17 KAMINSKI

12 ALDE

1 ANISOVICH
REYES

1 BARBERIS
FRABETTI
ABELE
ABELE

1 ABELE

12 AMELIN
BUGG

18 AMSLER

19 AMSLER

20 ANTINORI

20 RVUE 0.9pp —» 070y, I
7r0m7, AOK+T K~

18 RVUE ES —
Jp(rta= /KT K™)

15 Y = yrta—

15 P(2S) = yrta— OCCUR=2

14BR LHCB Eg - Jprta—

13N BES3 ete™ — J/p = vnny

09 RVUE 0.0pp 7N

08 E791 Dj — o atat

08A BELL 10.6 et e~ =
e'e moT

06v BES2 ete™ — J/ih —
W7r+7r7

06 CBAR 09Fp —» KT K0

060 BABR BT — KT KtK—

06 E835 52pp— nnnd

06 SPEC 407 p — K%Kosn

05 GAMS 337~ p— nnn

05 BELL BT —» KTKtK—

03 RVUE

01 CBAR 0.0pd » 7 4n9p

99 OMEG 450 pp — pgpg KT K™

998 OMEG 450 pp — pspfﬂ'+ﬂ'7

990 OMEG 450 pp —» KT K—,
7r+7r7

99  GAM4 450 pp — ppn9x0

99 300 pp —
pr (Kt K™)ps

99 RVUE 7nm — 77w KK, o0

98 GAM4 100 7~ p — n070n

988 RVUE Compilation

98 SPEC 800 pp — pgps Kg K%

978 OMEG 450 pp — pp2(7r+7r7)

97D E687 DL aFatat

96 CBAR 0.0 pp — 570

968 CBAR 0.0pp — 70K9K?

96C RVUE Compilation

9B VES 3777 A— nnn A

96 RVUE

958 CBAR 0.0 5p — 370

95¢ CBAR 0.0 pp — nnn0 OCCUR=2

95 OMEG 300,450 pp —

pp2(rT )
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1497 +30 12 ANTINORI 95 OMEG 300,450 pp —
pprt o™
~ 1505 BUGG 95 MRK3 J/¢p = yrta nta—
1446 + 5 12 ABATZIS 94 OMEG 450 pp — pp2(rT77)
1545 +25 12 AMSLER 94E CBAR 0.0 pp — n9n7’
1520 =+25 121 ANISOVICH 94 CBAR 0.0 5p — 370, 70nn
1505 420 1,22 gyGe 94 RVUE pp — 370, nna0,
n7r07r
1560 =+25 12 AMSLER 92 CBAR 0.0 pp — 799y
1550 +45 + 30 12 BELADIDZE 92c VES 36 7~ Be —» n n/nBe
1449 + 4 12 ARMSTRONG 89 OMEG 300 pp — pp2(xt =)
1610 +20 12 ALDE 88 GAM4 300 7~ N — 7~ N2n
~ 1525 ASTON 88D LASS 11 K™ p — Kg Kg/\
1570 +£20 600 12 ALDE 87 GAM4 100 7~ p — 479n
1575 =+45 23 ALDE 86D GAM4 100 7~ p — 2nn
1568 =+33 12 gNON 84C GAM2 387 p— nn'n
1592 +25 12 gINON 83 GAM2 387 p— 2nn
1525 + 5 12 GraY 83 DBC 0.0pN — 3«

1T _matrix pole.

2Average between 71 7~ 270 and 2(7r+7r_).

3 T-matrix pole. Coupled-channel analysis of AMSLER 958, AMSLER 95C, and AM-
SLER 94D.
T-matrix pole, 5 poles, 5 channels, including scattering data from HYAMS 75 (7 w),
LONGACRE 86 (K K), BINON 83 (17), and BINON 84c (7).

5 T_matrix pole of 3 channel unitary model fit to data from AAIJ 14BR and AAlJ 17v
extracted using Pade approximants.

6 Using CLEO-c data but not authored by the CLEO Collaboration.

7 From a fit to a Breit-Wigner line shape with fixed ' = 109 MeV.

8So|ution I, statistical error only.

9 From partial wave analysis including all possible combinations of 07+, 27+, and 4T+
resonances.

0 Reanalysis of AITALA 01A data. This state could also be f5(1370).

11 Breit-Wigner mass. May also be the f5(1370).

12 Breit-Wigner mass.

13 statistical error only.

14 Breit-Wigner, solution 1, PWA ambiguous.

15 K-matrix pole from combined analysis of 7~ p — 7070 n, m~p — KKn,
Tt = 7r+7r7, pp— 7r07r07r0, 7T0’I7’r], 77071'077, ata— TI'O, Kt K— TI'O, K% K%ﬂ'o,
K+ K%w* atrest, pn — 7w 7T, K% K*7r0, KOS K%w* at rest.

16 Supersedes BARBERIS 99 and BARBERIS 998.

17 T_matrix pole on sheet — — +.

18 T_matrix pole, supersedes ANISOVICH 94.

19 T_matrix pole, supersedes ANISOVICH 94 and AMSLER 92.

20Supersedes ABATZIS 94, ARMSTRONG 89E. Breit-Wigner mass.

21 From a simultaneous analysis of the annihilations pp — 370 ,7r07717.

22 Reanalysis of ANISOVICH 94 data.

23 From central value and spread of two solutions. Breit-Wigner mass.
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WEIGHTED AVERAGE
150646 (Error scaled by 1.4)

’

3/12/2021 16:55

2
X
------ BARBERIS  00A 0.5
| BARBERIS  00C 0.3
| BARBERIS  O00E 0.2
-~ BERTIN 98 OBLX 0.4
_— BERTIN 97C OBLX 82
e AMSLER 95D CBAR _ 0.4
10.0
(Confidence Level = 0.075)
! x \ |
1400 1450 1500 1550 1600 1650
f3(1500) mass (MeV)
fo(1500) WIDTH NODE=M152W
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT NODE=M152W
112 + 9 OUR AVERAGE
110 + 24 1BARBERIS  00A 450 pp — pFnnPg
102 + 18 1,2 BARBERIS  00C 450 pp — pgéampg
110 + 16 1BARBERIS  00E 450 pp — pFnnPg
108 + 33 1 BERTIN 98 OBLX 0.05-0.405 fip —
7r+7r+7r_
114 + 30 1 BERTIN 97c OBLX 0.0pp — nT a0
154 + 30 3 AMSLER 950 CBAR 0.0 pp — n0r070,
20, 7070
e o o \We do not use the following data for averages, fits, limits, etc. e o @
808+ 067 229 4 ALBRECHT 20 RVUE 095p — 79707, I
. 7r07717, 0K+ K=
100 + 18 5ROPERTZ 18 RVUE Eg—>
Jp(rta= /KT K™)
124 £+ 7 6 AAL 14BR LHCB Ega Jprta—
136 T4 T8 55k 7ABLIKIM 13N BES3 ete™ — J/w — ~un
114 + 10 LANISOVICH 09 RVUE 0.0 pp, 7N
9 * 2 +39 8 UEHARA 0ga BELL 106 ete”
e'e mwoT
108 © 1%+ os 9 ABLIKIM 06V BES2 ete™ — J/yp —
’Y7T+7T_
121 + 8 AMSLER 06 CBAR 0.9pp— KTK 0
257 + 33 9.9k AUBERT 060 BABR BT — KT KtK—
108 £ 9 gok 910 ymAN 06 E835 52pp— nnnd
119 + 10 VLADIMIRSK..06 SPEC 40 7~ p — K%Kosn
90 + 15 9 BINON 05 GAMS 337~ p— nnn
136 + 23 1400 11 GARMASH 05 BELL BT —» KtK+tK—
102 + 10 12 ANISOVICH 03 RVUE
140 + 40 9 ABELE 01 CBAR 0.0pd — 7 4x0p
104 + 25 9BARBERIS 99 OMEG 450 pp — pgpr KT K™
131 + 15 9BARBERIS 998 OMEG 450 pp — pgpsrt n—
98 + 18 + 16 13 BARBERIS 990 OMEG 450 pp —+ KT K™,
+ —
160 + 50 9BELLAZZINI 99 GAM4 4507rpp7r—> ppr0r0
100 + 33 9 FRENCH 99 300 pp —
pr(KtK™)ps
108 + 46 14 KAMINSKI 99 RVUE 71 — nm KK, oo
280 100 9 ALDE 98 GAM4 100 n~ p — n070n
130 + 20 1 ANISOVICH 988 RVUE Compilation

Page 3



120 + 35 1BARBERIS 978 OMEG 450 pp — pp2(nt ™)

~ 100 FRABETTI 97D E687 D;—L - pFatgt

~ 169 ABELE 96 CBAR 0.0 pp — 579

105 =+ 15 ABELE 968 CBAR 0.0 pp — WOK(ZK(L)

100 + 30 120 9 AMELIN 968 VES 377 A— npnn A

132 £ 15 BUGG 96 RVUE

120 + 25 15 AMSLER 958 CBAR 0.0 5p — 370

120 =+ 30 16 AMSLER 95¢ CBAR 0.0 pp — nnn0

65 + 10 17 ANTINORI 95 OMEG 300,450 pp —
pp2(rT )

199 + 30 9 ANTINORI 95 OMEG 300,450 pp —
pprt o~

56 + 12 9 ABATZIS 94 OMEG 450 pp — pp2(7r+7r_)

100 + 40 9 AMSLER 94E CBAR 0.0 pp — n9n7/

148 + 20 LI8 ANISOVICH 94 CBAR 0.0 pp — 3x0,70np

150 =+ 20 1,19 gyGe 94 RVUE pp — 370, a0,
nmwomw

245 + 50 9 AMSLER 92 CBAR 0.0 pp — 799y

153 + 67 + 50 9BELADIDZE 92¢ VES 36 7~ Be — n— n/nBe

78 + 18 9 ARMSTRONG 89 OMEG 300 pp — pp2(rtn7)

170 + 40 9 ALDE 88 GAM4 300 7~ N — 7~ N2n

150 + 20 600 9 ALDE 87 GAM4 100 7~ p — 4a9n

265 + 65 20 ALDE 86D GAM4 100 7~ p — 2nn

260 + 60 9 BINON 84C GAM2 387 p — nn'n

210 + 40 9 BINON 83 GAM2 387 p— 2nn

101 + 13 9 GRAY 83 DBC 00BN — 3r

1 T_matrix pole.
2Average between 7+ 7~ 270 and 2(xtn7).
3 T-matrix pole. Coupled-channel analysis of AMSLER 958, AMSLER 95C, and AM-
SLER 94D.
T-matrix pole, 5 poles, 5 channels, including scattering data from HYAMS 75 (7 ),
LONGACRE 86 (K K), BINON 83 (n7), and BINON 84c (7777’).
5 T-matrix pole of 3 channel unitary model fit to data from AAIJ 14BR and AAlJ 17v
extracted using Pade approximants.
6 Solution |, statistical error only.
7 From partial wave analysis including all possible combinations of 07+, 27+, and 4T+
resonances.
8 Breit-Wigner width. May also be the f5(1370).
9 Breit-Wigner width.
10 statistical error only.
11 Breit-Wigner, solution 1, PWA ambiguous.
12 K matrix pole from combined analysis of 7~ p — 7070 n, m—p — KKn,
ata= = ota—, pp— 7r07r07r0, wonn, 7r07r0n, rta— 7r0, KtKk— 7r0, K% ngo,

KT K%ﬂ'_ at rest, pn — 7w W 7r+, K% K~ 7r0, KO5 K%w_ at rest.
13 Supersedes BARBERIS 99 and BARBERIS 99B.
14T matrix pole on sheet — — +.

15T matrix pole, supersedes ANISOVICH 94.
16 T_matrix pole, supersedes ANISOVICH 94 and AMSLER 92.
17Supersedes ABATZIS 94, ARMSTRONG 89E. Breit-Wigner mass.

8 From a simultaneous analysis of the annihilations pp — 370 ,nonn.
19 Reanalysis of ANISOVICH 94 data.

20 From central value and spread of two solutions. Breit-Wigner mass.

fo(1500) DECAY MODES

Mode Fraction (I';/T) Scale factor
M =n (34.54+2.2) % 1.2
M ata~ seen
M3 270 seen
Mg 4w (48.9+3.3) % 1.2
g 470 seen
s 2rt2r— seen

r7 2(7m)s-wave

seen
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s Pp seen

My m(1300) 7 seen

rlO 31(1260)7'(' seen

M1 nn ( 6.0£0.9) % 1.1
M2 77/ (958) ( 2.2+0.8) % 1.4
s KK ( 85+1.0) % 1.1
M4 vy not seen

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
<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.

xs | —88
X]_]_ | 27 —56
xo |3 32 2
x13 | 43  —64 20 2
x1 Xg X1 X12
f0(1500) F(i)F(~~)/T (total)
F(1r1r) e r('y'y)/rm| M1l4/T
VALUE (eV CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o @
3371211809 1 UEHARA 08A BELL 106 ete™ — ete 00
not seen ACCIARRI  01H L3 vy — KK, E =1,
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 77 value.

f5(1500) BRANCHING RATIOS

r(n)/rm. ry/r
VALUE DOCUMENT ID TECN

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

0.454+0.104 BUGG 96 RVUE

(@t 77) /Teotal r2/T
VALUE DOCUMENT ID TECN COMMENT

seen BERTIN 98 OBLX 0.05-0.405np — ntxtn—

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

possibly seen FRABETTI 97D E687 Diﬁ - gtatgt

I (4x) /T (7m) /T2
VALUE DOCUMENT ID TECN COMMENT

1.4240.18 OUR FIT Error includes scale factor of 1.2.
1.42140.18 OUR AVERAGE Error includes scale factor of 1.2.

1.3740.16 BARBERIS 00D 450 pp — pf 4T pg
2.1 +0.6 L 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 — 579

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 (7p — KKn) data.

0,0,0 Wo,m
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I (2(rm)s-wave) /T (77) M7/
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 4x9p

1 From the combined data of ABELE 96 and ABELE 96C.
I (2(7m)s-wave) /T (47) M7/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 01B CBAR 0.0 pd — b5mp
F(pp) /T (47) Fo/Ta
VALUE DOCUMENT ID TECN COMMENT

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

0.1340.08 ABELE 018 CBAR 0.0 pd — 57p
I (pp) /T (2(77)s-wave) rg/T7
VALUE DOCUMENT ID COMMENT

2.87+0.34 OUR AVERAGE Error includes scale factor of 1.1.

3.3 405 BARBERIS ~ 00C 450 pp — pprtn— 270 pg
2.6 +0.4 BARBERIS ~ 00C 450 pp — pg2(nt 77 )p,

I (x(1300)7) /T (47) Fo/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

I (a1(1260)7) /T (47) M0/Ts
VALUE DOCUMENT ID TECN COMMENT

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

0.12+0.05 ABELE 018 CBAR 0.0 pd — 57p

I (nm) /Teotal 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(nn) /T (w =) M11/T1
VALUE DOCUMENT ID TECN  COMMENT

0.17340.024 OUR FIT Error includes scale factor of 1.1.

0.175+0.027 OUR AVERAGE

0.18 +0.03 BARBERIS 00E 450 pp — pgnnp

0.15740.060 1 AMSLER 950 CBAR 0.0 pp — 790 7r6, 70nn, n0x0ny
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 — n9nn, n0x070

0.11 +0.03 2 ANISOVICH 02D SPEC  Combined fit
0.07840.013 3 ABELE 96C RVUE Compilation
0.230+0.097 4 AMSLER 95¢ CBAR 0.0 pp — nnm0

1Coupled—channel analysis of AMSLER 95B, AMSLER 95C, and AMSLER 94D.

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.
327 width determined to be 60 + 12 MeV.
4 Using AMSLER 958 (370).
r (47°) /T () Ms/M11

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 — 479n
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/
I (n7/(958))/T (n7) M2/M1
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 — pFN1MPg
e o o \We do not use the following data for averages, fits, limits, etc. ® o @
0.005+0.003 1 ANISOVICH 02D SPEC Combined fit
1From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 7r07777,
7r07r017), GAMS (mp — 7070n, nnn, nn’ n), and BNL (mp — KKn) data.
/
I (nn'(958)) /T (nn) M2/Mr
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 — nnn0
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

L Using AMSLER 94€ (n7/ 79).
2From a combined K-matrix analysis of Crystal Barrel (0. pp — 7r07r07r0, 7r0n77,
7r07r0n), GAMS (mp — 70x0n, nnn, nn’ n), and BNL (7p — K Kn) data.

M(KK)/Teotal M3/l
VALUE DOCUMENT ID TECN

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

0.0444+0.021 BUGG 96 RVUE

r(KK)/r (=) l13/T1
VALUE DOCUMENT ID TECN COMMENT

0.246+0.025 OUR FIT
0.236+0.026 OUR AVERAGE

0.25 +0.03 1BARGIOTTI 03 OBLX Bp
0.19 +0.07 2 ABELE 98 CBAR 0.0 pp — K?Kiﬁ
0.20 +0.08 3 ABELE 968 CBAR 0.0pp — 7IK) 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 99D OMEG 450 pp —» Kt K=, nta—
1Coupled channel analysis of 7r+7r_7r0, Kt k= 7r0, and Kt K%w:':.
2 Using 7070 from AMSLER 958.
3 Using AMSLER 958 (370), AMSLER 94c (2797) and SU(3).
4From a combined K-matrix analysis of Crystal Barrel (0. pp — 71'07r07r0, 71'07777,

7r07r0n), GAMS (mp — 7070p, nnn, nn' n), and BNL (mp — KKn) data.

r(KK)/T () M3/l
VALUE CL% DOCUMENT ID TECN COMMENT

1.431+0.24 OUR FIT Error includes scale factor of 1.1.

1.85+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 1 ANISOVICH 020 SPEC Combined fit
<0.4 90 2 PROKOSHKIN 91  GAM4 300 T p— w_pnm
<0.6 3 BINON 83 GAM2 387~ p— 2nn

1From a combined K-matrix analysis of Crystal Barrel (0. pp — 7707r07r0, ﬂ'orm,

7r07r0n), GAMS (7mp — 7070 n, 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.
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