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77(1440) /G(JPC) _ 0—|—(0—+)

See also the mini-review under non-qq candidates. (See the index
for the page number.)

A REVIEW GOES HERE - Check our WWW List of Reviews
1(1440) MASS

VALUE (MeV) DOCUMENT ID

1400 - 1470 OUR ESTIMATE Contains possibly two overlapping pseudoscalars.

nwm MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1405+ 5 OUR AVERAGE Error includes scale factor of 2.6. See the ideogram below.
1404+ 6 9082 MANAK 00A MPS 187 p— natx n
1424+ 6 2200 ALDE 978 GAM4 100 7~ p — n7970n
1409+ 3 AMSLER 95F CBAR 0pBp — nta 970y
1385415 1BEHREND 92 CELL J/¢p — ~yprTa~
1400+ 6 1 BoOLTON 928 MRK3 J/¢p — ynata—
1388+ 4 FUKUI 91C SPEC 8957 p— nrin n
1398+ 6 261  2AUGUSTIN 90 DM2 J/y — ynrta—
1420+ 5 ANDO 86 SPEC 87 p— nrta n

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

1385+ 7 BAI 99 BES J/¢p —» ymta—

1 From fit to the ap(980)m 0 — * partial wave.
2 Best fit with a single Breit Wigner.

WEIGHTED AVERAGE
140545 (Error scaled by 2.6)

2

X
------- MANAK 00A MPS 0.0
—+— - ALDE 97B GAM4 9.8
=\ AMSLER 95F CBAR 1.6
I U R BEHREND 92 CELL 18
— - - - BOLTON 92B MRK3 0.8
------------- FUKUI 91C SPEC 18.5
— AUGUSTIN 90 DM2 14
—+— \ - - ANDO 86 SPEC _ 8.8
42.7

(Confidence Level 0.001)
| | | J

1360 1380 1400 1420 1440 1460

1(1440) mass, nmm mode (MeV)
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wwy MODE

VALUE (MeV) DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o o
1401418 34 AUGUSTIN 90 DM2 J/op — mta—~y
1432+ 8 4COFFMAN 90 MRK3 J/¢ — nt 72y

3 Best fit with a single Breit Wigner.
4 This peak in the v p channel may not be related to the 1(1440).

47 MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

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

1420+20 BUGG 95 MRK3 J/¢p — yrta ata—
1489412 3270 5 BISELLO 898 DM2  J/4¢p — 4my

5 Estimated by us from various fits.

KKn MODE (ap(980) 7 dominant)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1418.41+1.4 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.
1405 =5 6 cicaLO 99 OBLX 0pp —

Ki K%ﬂ':F ata—
1407 +5 6 BERTIN 97 OBLX 0pp —

Ki(KO)w:’:W+7T_
1416 +2 6 BERTIN 95 OBLX 0pp — KKnnmm
1416 +8 J_Fg 700 7 BAI 90C MRK3 J/¢p — yKL kE 7T
1413 +8 500 DUCH 89 ASTE pp —

ata— K:l: T KO
1413 =+5 7 RATH 89 MPS 2147 p—

nK% KOS 70
1419 +1 8800 BIRMAN 88 MPS 871 p— KTKOx—n
1424 +3 620 REEVES 86 SPEC 6.6 pp — KKnX
1421 +2 CHUNG 85 SPEC 87 p— KKmn
o o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
1459 =+5 8 AUGUSTIN 92 DM2 J/¢p — yKKm

6 Decaying into (KK)gm, (Km)gK, and ag(980) .

7 From fit to the ap(980) 7 0 — + partial wave. Cannot rule out a ap(980) 7 1 + 7+ partial
wave.
8 Excluded from averaging because averaging would be meaningless.
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WEIGHTED AVERAGE
1418.4+1.4 (Error scaled by 1.8)

2
X
—_—t CICALO 99 OBLX 7.2
—_t BERTIN 97 OBLX 5.2
-------- BERTIN 95 OBLX 1.4
- BAI 90C MRK3 0.1
------- DUCH 89 ASTE 0.4
------- RATH 89 MPS 1.2
+ N\ BIRMAN 88 MPS 0.4
- REEVES 86 SPEC 3.5
-\ CHUNG 85 SPEC 1.7
21.0

(Confidence Level = 0.007)
| | | | J

1390 1400 1410 1420 1430 1440 1450

n(1440) mass, K K7 mode (ag(980) 7 dominant) (MeV)
KKm MODE (K*(892) K dominant)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1475+ 5 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.
1500+ 10 CICALO 99 OBLX 0pp —

KT K% atatr—
1464+10 BERTIN 97 OBLX 0pp —

K* (Ko)w:Fw+7T_
1460+10 BERTIN 95 OBLX 0pp — KKnnm
1490 713+ 3 1100 BAI 90C MRK3 J/3 — yKYKExF
1475+ 4 RATH 890 MPS 2147 p—

0 40.0

n KS KS T
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
1442410 410 BAI 98C BES J/¢p — yKT K~ x0
1421+ 14 9 AUGUSTIN 92 DM2 J/¢p —» yKKm

9 Excluded from averaging because averaging would be meaningless.
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WEIGHTED AVERAGE
147515 (Error scaled by 1.6)

2

X

—+— - - - CICALO 99 OBLX 6.1
----------- BERTIN 97 OBLX 1.3
------------ BERTIN 95 OBLX 24
- - - BAl 90C MRK3 0.7

------ RATH 89 MPS 0.0

10.4

(Confidence Level = 0.034)
\ J
1420 1440 1460 1480 1500 1520 1540 1560

n(1440) mass, K Km mode (K*(892) K dominant) (MeV)
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 o
1445+ 8 693 AUGUSTIN 90 DM2 J/i) — ng KT T
1433+ 8 296 AUGUSTIN 90 DM2 J/¢p — vKT K70
14534+ 7 170 RATH 80 MPS 21471 p—

Kg Kg On
1440 720 174 EDWARDS 82t CBAL J/i — ~vKT K= 70
1440712 SCHARRE 80 MRK2 J/y — yKQK*rT
14254+ 7 g8oo  10BAILLON 67 HBC 0pp— KKnnam

10 From best fit of 0~ partial wave , 50% K*(892) K , 50% ag(980) 7.
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n(1440) WIDTH

VALUE (MeV) DOCUMENT ID
50 - 80 OUR ESTIMATE Contains possibly two overlapping pseudoscalars.

nmm MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
56+ 6 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.
80+21 9082 MANAK 00A MPS 187~ p— nrtn n
85+18 2200 ALDE 978 GAM4 100 7~ p — nn970n
86+10 AMSLER 95F CBAR 0pp — a7 7970y
47413 11 BoLTON 928 MRK3 J/¢p — ynatn—
504+ 4 FUKUI 91C SPEC 8957 p— nrtm n
53411 12 AUGUSTIN 90 DM2 J/op — ~ynrt o™
31+ 7 ANDO 86 SPEC 87 p— nntn n

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

~ 50 I2BEHREND 92 CELL J/¢ — ynata—

1 From fit to the ap(980)m 0 — * partial wave.
2Fom 7]7r+ 7~ mass distribution - mainly a(980) 7 - no spin—parity determination avail-
able.

WEIGHTED AVERAGE
5616 (Error scaled by 2.1)

2

X

------- MANAK 00A MPS 1.3

—_—t ALDE 97B GAM4 2.5
- AMSLER 95F CBAR 8.8
-------------- BOLTON 92B MRK3 0.5

o R FUKUI 91C SPEC 04
------------- AUGUSTIN 90 DM2 0.1
---- "\ "~ ANDO 86 SPEC _13.1
26.8

(Confidence Level 0.001)
| | \ J
0 50 100 150 200

1(1440) width n7 7 mode (MeV)
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wwy MODE

VALUE (MeV) DOCUMENT ID TECN  COMMENT

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

174 +44 AUGUSTIN 90 DM2 J/ip — mta— vy
90426 I3COFFMAN 90 MRK3 J/¢p — nta— 2y
13 This peak in the v p channel may not be related to the 1(1440).

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 o

160+ 30 BUGG 95 MRK3 J/¢p — yata—ata—
144413 3270 14 BISELLO 808 DM2  J/1¢p — 4wy

14 Estimated by us from various fits.

K Kn MODE (ap(980) 7 dominant)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
58+ 4 OUR AVERAGE Error includes scale factor of 3.0. See the ideogram below.
50+ 4 CICALO 99 OBLX 0pp —

K:l: K%TF:F ata—
48+ 5 15 BERTIN 97 OBLX 0.0pp —

Ki(KO)w:’:W+7T_
50+ 4 15 BERTIN 95 OBLX 0pp — KKnnmm
75+ 9 AUGUSTIN 92 DM2 J/¢p — vKK~
o147+ 12 16 ga| 90C MRK3 J/3 — KL KExF
62+16 500 DUCH 890 ASTE pp — KKnnm
194+ 7 16 RATH 80 MPS 21471 p—

nK% KOS 70
66+ 2 8800 BIRMAN 88 MPS 871 p— KTKOx—n
6010 620 REEVES 86 SPEC 6.6 pp — KK7X
6010 CHUNG 85 SPEC 871 p— KK=n

15 Decaying into (KK)gm, (Km)gK, and ap(980) .
16 From fit to the ap(980)m 0 — * partial wave , but ap(980) 7 1 T+ cannot be excluded.
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WEIGHTED AVERAGE
58+4 (Error scaled by 3.0)

’

2

X
--------- CICALO 99 OBLX 4.2
--------- BERTIN 97 OBLX 4.1
--------- BERTIN 95 OBLX 4.2

- AUGUSTIN 92 DM2 35
90C MRK3 0.4
89 ASTE 0.1
89 MPS 313
88 MPS 153
86 SPEC 0.0
85 SPEC 0.0
63.1
(Confidence Level 0.001)
J

0 20 40 60 80 100 120

n(1440) width K K7 mode (ag(980) 7 dominant)
KKm MODE (K*(892) K dominant)

VALUE (MeV) DOCUMENT ID TECN COMMENT
81111 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.
100420 CICALO 99 OBLX 0Bp —
KT K%W:F ata—
105+15 BERTIN 97 OBLX 0.0 pp —
Ki(Ko)w:Fw+7T_
105+15 BERTIN 95 OBLX 0pp— KKnnm
63418 AUGUSTIN 92 DM2 J/¢p — yKKm
54137113 BAI 90C MRK3 J/y) — KL KEnF
51413 RATH 80 MPS 21471 p—
nK% KOS 70
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WEIGHTED AVERAGE
81+11 (Error scaled by 1.6)

2
X

CICALO 99 OBLX 0.9
BERTIN 97 OBLX 25
BERTIN 95 OBLX 25
AUGUSTIN 92 DM2 1.0
BAI 90C MRK3 0.5
RATH 89 MPS 5.5
12.8

(Confidence Level = 0.025)

n(1440) width K K7 mode (K*(892) K dominant)
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 o
93+14 296 AUGUSTIN 90 DM2 J/ip — yvKt K= 70
105410 693 AUGUSTIN 90 DM2 J/i) — ng KT T
100411 170 RATH 80 MPS 2147 p—
Kg Kg 70n
55j§8 174 EDWARDS 82k CBAL J/¢p — yKT K~ 70
50139 SCHARRE 80 MRK2 J/t — yKSKFxF
80410 800 17 BAILLON 67 HBC 00pp — KKnnm

17 From best fit to 0 ~ T partial wave , 50% K*(892) K , 50% ag(980) .

n(1440) DECAY MODES

Mode Fraction (I';/T)
B KKW seen
N KK*(892)+ c.c. seen
3 nnw seen
M4 ap(980) 7 seen
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I's n(77)s-wave seen
F6 f0(980) n seen
M7 A seen
s vy

o %y

7(1440) F(i)I (y~)/T (total)

VALUE (keV) CL% DOCUMENT ID TECN COMMENT
0.212+40.050+0.023 18 ACCIARRI 01G L3 183202 et e —

et e K% KE o F

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

<1.2 95 BEHREND 89 CELL ~vy — K% KT 7T
<1.6 95 AIHARA 86D TPC eTe  —
ete™ K% KErF
<22 95 ALTHOFF 858 TASS ete™ — eTe KKn
<8.0 95 JENNI 83 MRK2 ete™ — efTe KKn
F(nmm) x F(v7)/Teotal r3lg/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
<0.095 95 ACCIARRI 01G L3 183-202 et e —
eTe™ 777r+ T
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
<0.3 ANTREASYAN 87 CBAL eTe™ — ete nrn
0
F(e°7) x F(v7)/Tiotal olg/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
o e o We do not use the following data for averages, fits, limits, etc. @ o o
<15 95 ALTHOFF 84E TASS et e  —

et e_7r+7r_fy

18 Signal and mass compatible with K* K decay of high mass 1(1440) state.

n(1440) BRANCHING RATIOS

F(nm=)/T(KK) M3/
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o o
<0.5 90 EDWARDS 838 CBAL J/¢ — nmwmry
<1.1 90 SCHARRE 80 MRK2 J/¢ — nmmy
<1.5 95 FOSTER 688 HBC 0.0 pp
I'(ao(980) 7!') /F(K?ﬂ') F4/I'1
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
~ 0.15 20 BERTIN 95 OBLX 0pp — KKnnm
~ 0.8 500 20 pucH 890 ASTE Pp —
ata— KErT KO
~ 0.75 20 REEVES 86 SPEC 6.6 pp — KK7X
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I (ao(980)7) /T (nm) F4/T3
VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.2940.10 ABELE 98E CBAR 0 pp — n707x070
0.1940.04 2200 21 ALDE 978 GAM4 100 7~ p — n79070n
0.56-0.04+0.03 21 AMSLER 95F CBAR 0pp — a7 7970y
I (a0(980)7) /T (n(77)s-wave) F4/Ts
VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.914+0.12 ANISOVICH 01 SPEC 0.0pp —

T]7T+7T_ rtr—
0.154+0.04 9082 MANAK 00A MPS 187 p— natzn—n
0.70-£0.12+0.20 22 | 99 BES J/¢ — yprtaT
F(KR*(892)+c.c.) /T (KK ) r2/M1
VALUE DOCUMENT ID TECN COMMENT
0.50+0.10 BAILLON 67 HBC 00pp — KKnnm
I (K'K*(892)+c.c.)/ [T (KK*(892)+ c.c.) + I (ap(980))] F2/(F2+T4)
VALUE CL% DOCUMENT ID TECN COMMENT
e e o We do not use the following data for averages, fits, limits, etc. @ o o
<0.25 90 EDWARDS 82E CBAL J/¢p —» KT K~ 7707
(%) /T (KK=) Fo/T1
VALUE DOCUMENT ID TECN COMMENT
0.0152+0.0038 23 COFFMAN 90 MRK3 J/¢) — yynta™
I'(n (m "T)S-wave) / I'(mnr ) I's/T3
VALUE EVTS DOCUMENT ID TECN COMMENT
o o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
0.814+0.04 2200 ALDE 978 GAM4 100 7~ p — n7070n
I'(ao(980) ’”) / r(ﬂ (’"””)S—wave) Fa/Ts
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. @ o o
0.3240.07 19 ANISOVICH 991 SPEC 0.9-1.2 pp — n3x0

19 Using preliminary Crystal Barrel data.

20 Assuming that the ag(980) decays only into K K.

21 Assuming that the a(980) decays only into 7.

22 Assuming that the a(980) decays only into 7.

23 Using B(J/¢p — ~n(1440) — ~KKm)=4.2 x 10~3 and B(J/¢Y — ~n(1440) —
fy'ypo):6.4 %107 and assuming that the fypo signal does not come from the f (1420).
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