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T(1S) I6UPC) = 01 )

T(15) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT
9460.30+0.26 OUR AVERAGE Error includes scale factor of 3.3.
9460.514+0.09+0.05 1 ARTAMONOV 00 MD1 et e~ — hadrons
9459.974+0.11+0.07 MACKAY 84 REDE ete~ — hadrons
e o o We do not use the following data for averages, fits, limits, etc. ® o
9460.6040.09-0.05 2,3 BARU 928 REDE eT e~ — hadrons
9460.5940.12 BARU 86 REDE ete~ — hadrons
9460.6 +0.4 3,4 ARTAMONOV 84 REDE et e~ — hadrons

1 Reanalysis of BARU 928 and ARTAMONOV 84 using new electron mass (COHEN 87).
2Superseding BARU 86.

3 Superseded by ARTAMONOV 00.

4Value includes data of ARTAMONOV 82.

T(1S) WIDTH

VALUE (keV) DOCUMENT ID
53.0+1.5 OUR EVALUATION See the Note on Width Determinations of the 7 states

T(1S) DECAY MODES

Mode Fraction (I';/T) Confidence level
77 (2.67J_F8:%g) %
[, efTe (2.380.11) %
s putp~ (2.48+0.06) %

Hadronic decays

F4  7/(958)anything (2.8 £0.4 )%
s J/¢(1S)anything (1.1 £0.4 ) x 103
e pm <2 x 10~4 90%
I <5 x 10~4 90%
g KTK™ <5 x 10~4 90%
g pp <5 x 10~4 90%
Mo mOrt < 1.84 x 1072 90%

M1 D*(2010)* anything
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Radiative decays

Mo ynta- (6.3 £1.8 ) x 107
13 77?07?0 (1.7 £0.7 ) x 1072
M4 ~y2ht2h (7.0 £1.5 ) x 10~4
M5 3h"T3h~ (5.4 +2.0 ) x 104
M6 ~4hT4h™ (74 +£35 ) x 1074
M7 ~yrtr” KTK™ (2.9 £0.9 ) x 10~4
Mg ~y2rt2m™ (2.5 £0.9 ) x 10~4
Mo 73nt3n~ (25 +1.2 ) x 1074
Moo y2r 2~ KT K™ (2.4 +£1.2 ) x 1074
M1 ~yntn pp (15 £0.6 ) x 10~%
Fn 2727~ pp (4 +6 )x1075
M3 72K 2K~ (2.0 £2.0 ) x 10~5
M4 ~y7'(958) <16 x 1072 90%
M5 M <21 x 1072 90%
o6 7 f5(1525) <14 x 10~4 90%
M7 v£(1270) (8 +4 )x1075
Mg 71 (1405) <82 x 1075 90%
29 7f0(1710) TKK <26 x 104 90%
M350 71(2200) - yKT K~ <2 x 1074 90%
31 ’YfJ(2220) YKt K™ <15 x 1075 90%
32 7(2220) — ~yata~ <12 x 1075 90%
M35 v1(2220) — ~vpp <16 % 10~5 90%
M34  yn(2225) — ~v¢¢ <3 x 10~3 90%
M35 X <3 x 1072 90%
(X = pseudoscalar with m< 7.2 GeV)
M3 XX <1 x 103 90%

(X X = vectors with m< 3.1 GeV)

T(1S) r(i)r(ete™)/I(total)

F(ete™) x M(utp™)/Tiotal rals/l
VALUE (eV) DOCUMENT ID TECN COMMENT
31.2+1.6+1.7 KOBEL 92 CBAL eTe™ — ptpu~
I(hadrons) x (et e™)/Motal Fol2/T
VALUE (keV) DOCUMENT ID TECN COMMENT

1.216+0.027 OUR AVERAGE

1.18740.02340.031 5 BARU 928 MD1 eT e~ — hadrons

1.23 £0.02 +0.05 5 JAKUBOWSKI 88 CBAL et e~ — hadrons

1.37 £0.06 =+0.09 6 GILES 848 CLEO eT e~ — hadrons

1.23 40.08 +0.04 6 ALBRECHT 82 DASP ete~ — hadrons

1.13 £0.07 £0.11 6 NICZYPORUK 82 LENA ete™ — hadrons

1.09 +0.25 6 BoCK 80 CNTR eTe™ — hadrons
1.35 +0.14 7 BERGER 79 PLUT eTe™ — hadrons

HTTP://PDG.LBL.GOV Page 2 Created: 6/2/2004 13:56



Citation: S. Eidelman et al. (Particle Data Group), Phys. Lett. B 592, 1 (2004) (URL: http://pdg.Ibl.gov)

5 Radiative corrections evaluated following KURAEV 85.
6 Radiative corrections reevaluated by BUCHMUELLER 88 following KURAEV 85.
7 Radiative corrections reevaluated by ALEXANDER 89 using B(up) = 0.026.

T(1S) PARTIAL WIDTHS
Mete) My

VALUE (keV) DOCUMENT ID
1.31410.029 OUR EVALUATION

T(1S) BRANCHING RATIOS
r(7'+ T-)/rtotal rl/r
VALUE EVTS DOCUMENT ID TECN  COMMENT

0.0267"'8:%%2 OUR AVERAGE

0.0261+0.0012 9099 25k CINABRO 948 CLE2 ete™ — 7+7—

0.027 £0.004 +0.002 8 ALBRECHT 85C ARG  T(2S) —
ata— st~

0.034 +0.004 +0.004 GILES 83 CLEO ete™ — 7tr—

8 Using B(7T(1S) — ee) = B(7(1S) — pp) = 0.0256; not used for width evaluations.
F(ut ™) /Miotal r3/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0248+0.0006 OUR AVERAGE
0.0249-+0.0008 +0.0013 ALEXANDER 98 CLE2 T(2S) —

ATt
0.021240.0020 +0.0010 9 BARU 92 MD1 e+e_|__ —
e
0.0231+0.0012+0.0010 9 KOBEL 92 CBAL e+e; -
2N
0.0252+0.0007 +0.0007 CHEN 808 CLEO et el —
wrp
0.0261-£0.0009 +0.0011 KAARSBERG 89 CSB2 e+e_’__—>
[N
0.02300.0025 +0.0013 86 ALBRECHT 87 ARG T(2S) —
LT
0.029 +0.003 +0.002 864 BESSON 84 CLEO T(2S)—
rraTpt T
0.027 40.003 +0.003 ANDREWS 83 CLEO e+e_|__ —
e
0.032 40.013 +0.003 ALBRECHT 82 DASP e+e_’__ —
wrp
0.038 40.015 +0.002 NICZYPORUK 82 LENA etTe™ —
pt
0.014 ~9:03% BOCK 80 CNTR ete” —
—0.014 ot
0.022 +0.020 BERGER 79 PLUT efTe™ —
pt

9Taking into account interference between the resonance and continuum.
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M(ete™)/Tiotal M2/
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0238+0.0011 OUR AVERAGE
0.0229-+0.0008 +0.0011 ALEXANDER 98 CLE2 T(2S) —
7T+ T e+ e
0.0242+0.0014+0.0014 307 ALBRECHT 87 ARG T(2S) —
7r+7r_ e+ e
0.028 +0.003 +0.002 826 BESSON 84 CLEO T(2S) —
7'('+ ™ e+ e
0.051 +0.030 BERGER 80C PLUT ete  —
e+ e
, .
I'(n (958)anyth|ng)/ lMiotal Fa/T
VALUE DOCUMENT ID TECN COMMENT
0.028+0.004 +0.002 ARTUSO 03 CLE2 T(1S) — n/anything
I (J/¥(1S)anything) /Teotal Is/T
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
< 0.68 90 ALBRECHT 92J ARG etTe™ — ete X,
ete™ — /ﬁ’ pu— X
1.1 +0.4+0.2 10 FyLTON 80 CLEO eTe™ — uTpu—X
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o @
< 1.7 90 MASCHMANN 90 CBAL et e~ — hadrons
<20 90 NICZYPORUK 83 LENA
10 ysing B((J/%) — ptu™) = (6.9 £ 0.9)%.
M7t 7~)/Tiotal F7/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<5 90 BARU 92 MD1 T(1S) — atx—
M(KTK~)/Tiotal g/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<5 90 BARU 92 MD1 T(1S) —» KT K~
I (pP)/Ttotal /T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<5 90 11 gARU 96 MD1 T(1S) — pp
11 sypersedes BARU 92 in this node.
M(#%7t77) /Tiotal Mo/l
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<1.84 90 ANASTASSOV 99 CLE2 et e~ — hadrons
F(vX)/Teotal M35/l
(X = pseudoscalar with m< 7.2 GeV)
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<3 90 12 BALEST 95 CLEO ete™ — v+ X
12F4 5 noninteracting pseudoscalar X with mass < 7.2 GeV.
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F(vXX)/Teotal Fa6/T
(X X = vectors with m< 3.1 GeV)
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<1 90 13 BALEST 95 CLEO eTe™ — ~+ XX
13 Fora noninteracting vector X with mass < 3.1 GeV.
F(yn*77) Tiotal Mo/l
VALUE (units 10*5) DOCUMENT ID TECN COMMENT
6.3+1.2+1.3 14 ANASTASSOV 99 CLE2 et e~ — hadrons
14 For mo - >1 GeV.
I (y7270) /Tiotal M3/l
VALUE (units 1075) DOCUMENT ID TECN COMMENT
1.7+0.6+0.3 15 ANASTASSOV 99 CLE2 et e~ — hadrons
15 For my . >1 GeV.
(y2rt277) [Tiotal g/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
2.5+0.7+0.5 26 + FULTON 90B CLEO ete™ — hadrons
7
r('77r+ 7Kt K_)/rtotal M7/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
2.9+0.7+0.6 29 + FULTON 90B CLEO et e~ — hadrons
8
F(ynt 7~ pp)/Tiotal F21/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
1.5+0.5+0.3 22 + FULTON 90B CLEO et e~ — hadrons
6
I (y2K*2K~) /Teotal 23/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.2 +0.2 242 FULTON 908 CLEO et e~ — hadrons
(7377 377) /Tiotal l19/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.54+0.94+0.8 17 + FULTON 00B CLEO et e~ — hadrons
5
(y2rt2r~ Kt K~) /Teotal M2o/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.44+0.94+0.8 18 + FULTON 90B CLEO ete™ — hadrons
7
F(y2n+ 27~ pP) /Ttotal Mo/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
0.4+0.44+0.4 7+6 FULTON 90B CLEO et e~ — hadrons
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I(v2h*2h~) [Teotal M4/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
7.0+1.1+1.0 80 =+ FULTON 90B CLEO et e~ — hadrons
12
F(v3h*3h7) /Tyotal F1s/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
54+15+1.3 39 4+ FULTON 90B CLEO et e~ — hadrons
11
F(v4h*4h™) [Teotal M6/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
7.4+25+25 36 4 FULTON 90B CLEO et e~ — hadrons
12
I (p7)/Teotal e/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<2 90 FULTON 908 r@1s) — pOx0
e o o We do not use the following data for averages, fits, limits, etc. e o o
<10 90 BLINOV 90 MD1 7T(1S) — p0#0
<21 90 NICZYPORUK 83 LENA 7(1S) — p9x0
I (D*(2010)* anything) /Tyotal M/l
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT
<19 90 16 ALBRECHT 92 ARG etTe™ — DOxEX
16 For Xp > 0.2.
I (vn(1405)) /Teotal g/l
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<8.2 90 17 FyLTON 908 CLEO T(1S) — yKT«T K
17 |ncludes unknown branching ratio of n(1405) — KEoF K%.
/
I (vn'(958))/Ttotal F2q/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
< 16 90 RICHICHI 01B CLE2 T(1S) — ~71/ —
'y777r+71'_
o o ¢ We do not use the following data for averages, fits, limits, etc. e o o
<130 90 SCHMITT 88 CBAL T(1S) — ~X
F(vn) /Total F25/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<21 90 MASEK 02 CLEO T(1S5) — ~7
e o o We do not use the following data for averages, fits, limits, etc. e o o
<28.2 90 MASEK 02 CLEO 7 — ~vv
< 6.7 90 MASEK 02 CLEO 7 — 07070
< 26 90 MASEK 02 CLEO 7 — aT7—x0
<35 90 SCHMITT 88 CBAL T(15) — X
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/

I (7£5(1525)) /Teotal F6/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT

<14 90 18 FyLTON 908 CLEO 7T(1S) — ~yKT K~
e o o We do not use the following data for averages, fits, limits, etc. e o o

<19.4 90 18 ALBRECHT 89 ARG T(1S) —» ~Kt K~

18 Assuming B(f)(1525) — KK) = 0.71.
M(v%(1710) = YK K) /Tiotal F29/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT

< 26 90 19 ALBRECHT 89 ARG 7T(1S) —» yKT K~
e o o We do not use the following data for averages, fits, limits, etc. e o o

< 63 90 19 FyLTON 908 CLEO 7T(1S) — KT K~
<19 90 19 FyLTON 908 CLEO T(1S) — KL KY

< 8 90 20 ALBRECHT 89 ARG T(1S) — ~mTa—
<24 90 2LSCHMITT 88 CBAL T(1S) — ~X

19 Assuming B(fy(1710) — KK) = 0.38.

20 Assuming B(f(1710) — m7) = 0.04.

21 Assuming B(f(1710) — nn) = 0.18.

I (v£(1270)) /Tiotal F27/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT

8.1+23%29 22 ANASTASSOV 99 CLE2 ete~ — hadrons

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

<21 90 22 FULTON 908 CLEO T(1S) — ~mta—
<13 90 22 ALBRECHT 89 ARG T(1S) — ~yntn

<81 90 SCHMITT 88 CBAL T(1S5) — ~X

22 Using B(fp(1270) — mm) = 0.84.

M(v£)(2220) » YK K~) [Tiotal 31/
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT

< 16 90 MASEK 02 CLEO T(1S) —» vKT K™
<15 90 23 FULTON 908 CLEO 7T(1S) — KT K~

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

< 29 90 23 ALBRECHT 89 ARG T(1S) —» vKT K~
<20 90 23 BARU 890 MD1 T(1S) —» KT K™

23 Including unknown branching ratio of f(2220) — KTK™.

I(vf(2220) = y7t 77) [Tiotal Faz/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT

<1.2 90 MASEK 02 CLEO T(1S) — ~yntx—
I(v£,(2220) = vpP)/Ttotal M3/l
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT

<1.6 90 MASEK 02 CLEO T(1S) — ~pp
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r(’Y n(2225) — v ¢¢)/ Mtotal

F34/T

VALUE CL% DOCUMENT ID TECN COMMENT
<0.003 90 24 BARU 80 MD1 T(1S) —
yKtTK= Kt K~
24 Assuming that the 7(2225) decays only into ¢ ¢.
I(vf(2200) = YK+ K™) /Ttotal l30/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.0002 90 25 BARU 80 MD1 T(1S) —» yKt K~

25 Assuming that the f(2200) decays only into KtK—.
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KOBEL
BLINOV
FULTON
MASCHMANN
ALBRECHT
ALEXANDER
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Editors: A.
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