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(2S) 1°(UPC) = 0ma )

See the Review on “4(2S) and x. branching ratios” before the
Xc0(1P) Listings.

¥(25) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
3686.093+0.034 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram
below.
3686.111+0.025+0.009 AULCHENKO 03 KEDR et e~ — hadrons I
3685.95 +0.10 413 1 ARTAMONOV 00 OLYA et e~ — hadrons
3685.98 +0.09 +£0.04 2 ARMSTRONG 938 E760 Pp— el e
e o o We do not use the following data for averages, fits, limits, etc. e o o
3684 +2 GRIBUSHIN 96 FMPS 515 77 Be — 2uX
3683 +5 7 ANTONIAZZI 94 E705 300 7T:l:, pLi —

J/prnt T X
3686.00 +0.10 413 3ZHOLENTZ 80 OLYA eTe™

1 Reanalysis of ZHOLENTZ 80 using new electron mass (COHEN 87) and radiative cor-
rections (KURAEYV 85).

2Mass central value and systematic error recalculated by us according to Eq.(16) in
ARMSTRONG 93B, using the value for the J/(1S) mass from AULCHENKO 03.

3 Superseded by ARTAMONOV 00.

WEIGHTED AVERAGE
3686.093+0.034 (Error scaled by 1.4)

|

X2

—+— | - - - AULCHENKO 03 KEDR 0.5

—+—/ - - |- - ARTAMONOV 00 OLYA 20
“““ ARMSTRONG 93B E760 13

3.8

(Confidence Level = 0.148)
| | | | | J

3685.7 3685.8 3685.9 3686 3686.1 3686.2 3686.3 3686.4

(2S) mass

HTTP://PDG.LBL.GOV Page 1 Created: 6/2/2004 13:57



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

My(25) = MJ/p(15)

VALUE (MeV) DOCUMENT ID TECN COMMENT
589.1881+0.028 OUR AVERAGE

589.19440.027 £0.011 4 AULCHENKO 03 KEDR et e~ — hadrons
589.7 +1.2 LEMOIGNE 82 GOLI 190 7~ Be — 2u
589.07 +0.13 4ZHOLENTZ 80 OLYA ete™

588.7 +0.8 LUTH 75 MRK1

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

588  +1 5 BAl 98E BES ete™

4 Redundant with data in mass above.
Systematic errors not evaluated.

¥(2S) WIDTH
VALUE (keV) DOCUMENT ID TECN COMMENT
281+17 OUR FIT
277+22 OUR AVERAGE
264 +27 6 Bal 028 BES ete™
306436416 ARMSTRONG 938 E760 Bp — ete™

6 From a simultaneous fit to the hadronic and pT ™ cross section, assuming I = ry, +
Fe + F'u + I and lepton universality.

¥(2S) DECAY MODES

Scale factor/

Mode Fraction (I';/T) Confidence level
M hadrons (97.854+0.13) %
> virtualy — hadrons ( 2.16+0.35) % S=2.1
[, ete” ( 7.55+0.31) x 10~3
o ptp~ (73 +£0.8 )x 103
IS S (2.8 £0.7 )x 103

Decays into J/1(1S)and anything

e J/¥(1S)anything (57.6 +£2.0 ) %
-  J/¥(1S) neutrals (246 +£12 )%
g J/¢(1S)nT (317 £1.1 )%
Mg J/(1S)x° (188 £1.2 )%
Mo J/¥(1S)n ( 3.1640.22) %
My J/9(1S)x° (9.6 £2.1 )x 10~4
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Hadronic decays

My 3(xt7)n° (35
Mz 2(xt77)a° (3.0
M4  pan(1320) < 23
M5 wrtm™ (4.8
6 b::lt 7t (32
M7 wh(1270) < 15
g T KT K™ (16
Mo K*(892) K5(1430)° < 12
Mo Ki(1270)F KT ( 1.00
[ I pp ( 8.0
M KTK*(892)0%7~ + c.c. (6.7
F23 2(7T+7T_) (45
4 POntr— (4.2
My wKT K™ (15
M6 wpp (80
7 Pp ( 2.07
g AA (181
N9 3(7T+7T_) (15
M0 pp7° (14
M7 ATTA—— ( 1.28
F32 ZOfO (12
F33 Z*—’_f*_ (11
M3a KTK™ (1.0
M35 KLKO (5.2
M3 ntan a0 (8
37 p < 83
F38 mtr~ (8
F39 = _:+ (94
M40 Ki(1400)* KT < 31
[y Z=*0=x0 < 81
Fap - 0F < 73
Fy3 KK 70 < 2.96
[ 44 KT K*(892)~ + c.c. < 54
[ 45 (b7T+7T_ ( 1.50
[ 46 ¢f0(980) R (6.0
Fa7 OKTK™ ( 6.0
M4 &pPP < 26
M40 ¢Fh(1525) < 45
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+1.6 )x 1073
+0.8 ) x 1073

x 10~4
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x 10~4
+0.28) x 103
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+3.1 )x 1072

x 10~4
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Radiative decays

M50 Yxco(1P) (86 £0.7 )%

51 YXc1(1P) (84 £08)%

M50 Yxc2(1P) (6.4 £0.6 )%

M55 v1c(15) (2.8 +0.6 )x 103

M54 71c(2S)

g5 70

56 v1'(958) (15 +04 )x 1074

Ms7 v £(1270) (2.1 £0.4 )x 104

Msg  7f(1710) — ~y7m (3.0 +1.3 )x 105

Mso  7f(1710) — yKK (6.0 £1.6 ) x 1075

leo Vv < 15 x 10~4 CL=90%
l61 7 < 9 x 1072 CL=90%
Mo 7n(1405) — YKKm < 12 x 10~4 CL=90%

¥(2S) PARTIAL WIDTHS

I (hadrons) M
VALUE (keV) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
258426 BAI 028 BES ete™
224456 LUTH 75 MRK1 ete™
Mete™) M3
VALUE (keV) DOCUMENT ID TECN COMMENT
2.124+0.12 OUR FIT
2.1440.21 ALEXANDER 89 RVUE See 7 mini-review
e o o We do not use the following data for averages, fits, limits, etc. @ o o
2.4440.21 8 BAI 028 BES eTe™
2.0 +£0.3 BRANDELIK 79C DASP et e~
2.1 +0.3 7T LUTH 75 MRK1 ete™
7 From a simultaneous fit to eTe™, u"" ©~—, and hadronic channels assuming F(e"" e )
=T(ptu).
r(vy) 6o
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<43 90 BRANDELIK 79C DASP ete™

8 From a simultaneous fit to e T e ™, ;ﬁ" p~, and hadronic channel, assuming ', = F'u =
I-/0.38847.
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¥(2S) 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| in the e e annihilation. We list only data that have not been
used to determine the partial width I'(I) or the branching ratio '(1)/total.

I(hadrons) x (et e™)/Motal ryrs/r
VALUE (keV) DOCUMENT ID TECN COMMENT

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

2.2+0.4 ABRAMS 75 MRK1l ete™

I'(e"‘ e‘) X F(J/¢(1$)1r+7r—)/rtota| M3lg/l
VALUE (keV) DOCUMENT ID TECN COMMENT

0.67+0.05 OUR FIT

0.68+0.09 9 BAI 98E BES eTe™

9The value of M(eTe™) quoted in BAl 98E is derived using B((2S) —
J/p(1S)nt )= (32.4 + 2.6) x 10~2 and B(J/4(1S) — ¢ ¢~ )= 0.1203 + 0.0038.
Recalculated by us using B(J/#(1S) — ¢+ ¢7)=0.1181 + 0.0020.

¥(2S) BRANCHING RATIOS

I (hadrons) /T otal ry/r
VALUE DOCUMENT ID TECN COMMENT
0.9785+0.0013 OUR AVERAGE

0.9779+0.0015 10 ga| 028 BES etTe™

0.981 +0.003 10 L yTH 75 MRK1 ete™

[ (virtualy — hadrons) /Tiotal ry/l
VALUE DOCUMENT ID TECN COMMENT
0.0216+0.0035 OUR AVERAGE Error includes scale factor of 2.1.

0.0199+0.0019 11 gaj 028 BES etTe™

0.029 +0.004 11 yTH 75 MRK1 ete™

(et e™)/Miotal rs/r
VALUE (units 1074) DOCUMENT ID TECN COMMENT

75.5+ 3.1 OUR FIT

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

88 +13 I2FELDMAN 77 RVUE ete™

I'(/.[" M_)/ ltotal Fa/T
VALUE (units 10~%) DOCUMENT ID

7348 OUR FIT

r(7'+ T_)/rtotal I-5/r
VALUE (units 10~%) DOCUMENT ID

28+7 OUR FIT
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F(utu~)/T(ete) /T3
VALUE DOCUMENT ID TECN COMMENT
0.97+0.13 OUR FIT

e o o We do not use the following data for averages, fits, limits, etc. ® o
0.89+0.16 BOYARSKI  75C MRK1 et e~
10 |ncludes cascade decay into J/¥(1S).
11 |ncluded in [ (hadrons) /Tiotal-

12 From an overall fit assuming equal partial widths for et e  and ,u+ p~ . For a mea-

surement of the ratio see the entry I'(ut p~)/I(et e™) below. Includes LUTH 75,
HILGER 75, BURMESTER 77.

——— DECAYS INTO J/%(1S)AND ANYTHING ———
I (J/%(15)anything) /Ttotal le/T

VALUE DOCUMENT ID TECN  COMMENT
0.576-0.020 OUR FIT
0.55 +0.07 OUR AVERAGE

0.51 +0.12 BRANDELIK 79C DASP ete— — utpu— x
0.57 -+0.08 ABRAMS 758 MRK1 ete™ — utpu—
I(J/4(1S) neutrals) /Tsota) r7/T
VALUE DOCUMENT ID

0.2461+0.012 OUR FIT

r(J/¢(15)W+7r_)/rtotal g/l
VALUE DOCUMENT ID TECN COMMENT

0.31740.011 OUR FIT

0.323+0.013 OUR AVERAGE

0.323+0.014 BAI 02B BES e
0.32 £0.04 ABRAMS 75B MRK1 e

I'(J/¢(1$)7r°7r°)/l'tota| I-S)/r
VALUE DOCUMENT ID
0.188+0.012 OUR FIT

T (J/4(15)n)/Ttotal M0/
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0316+0.0022 OUR FIT

0.029 +0.005 OUR AVERAGE Error includes scale factor of 2.0. See the ideogram

below.

0.0255+0.0029 386 13 OREGLIA 80 CBAL etTe  —
J/b2y

0.045 +0.012 17 14 BRANDELIK 798 DASP eTe™ —
J/b2y

0.042 4+0.006 164 14 BARTEL 788 CNTR et e

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

0.043 +0.008 44 TANENBAUM 76 MRK1 et e™
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WEIGHTED AVERAGE
0.029+0.005 (Error scaled by 2.0)

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
OREGLIA 80 CBAL 1.8
BRANDELIK  79B DASP 1.7
BARTEL 78B CNTR __ 4.4
7.9

(Confidence Level = 0.019)
| J

0 002 004 006 008 0.1
M(J/%(1S)n) /Tiotal
F(J/9(15)7°) /T otal /T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
9.6+2.1 OUR AVERAGE
14 +6 7 HIMEL 80 MRK2 ete—
9 42 +1 23 13 0OREGLIA 80 CBAL (2S) —
/2y
I(J/4(1S)neutrals) /T (J/9(1S)n+ 7 ™) r7/Tg
VALUE DOCUMENT ID TECN COMMENT
0.77740.032 OUR FIT
0.73 +0.09 TANENBAUM 76 MRK1 et e~
r(J/¥(1S)n+n~) /I (J/4(1S)anything) rg/le
VALUE DOCUMENT ID TECN COMMENT
0.549+0.011 OUR FIT
0.406-£0.037 ARMSTRONG 97 E760 Bp — w(25)
I (J/9(1S)7%n0) /T (J/4(1S)anything) Fo/T6
VALUE DOCUMENT ID TECN COMMENT
0.32740.012 OUR FIT
0.327+0.014 OUR AVERAGE
0.328:0.013-0.008 AMBROGIANI 00A E835 pp — (2S)
0.323+0.033 ARMSTRONG 97 E760 Bp — (25)
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r(J/p(1S)n07x0) /T (J/w(1S)nt 7 ™) Mo/lg

VALUE DOCUMENT ID TECN  COMMENT
0.59+0.05 OUR FIT

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

0.5340.06 TANENBAUM 76 MRK1 ete—

0.64+0.15 15 HILGER 75 SPEC ete™

I (J/4(15)n) /T (J/¥(1S)anything) Mo/Te
VALUE DOCUMENT ID TECN COMMENT

0.055+0.004 OUR FIT
0.069+0.008 OUR AVERAGE

0.072+0.009 AMBROGIANI 00A E835 pp — (25)
0.061+0.015 ARMSTRONG 97 E760 Bp — (25)
r(J/9(1S)n)/T(J/¢(1S)ntn™) Mo/T's
VALUE DOCUMENT ID TECN COMMENT

0.100:0.008 OUR FIT

0.091+0.021 16 HIMEL 80 MRK2 eTe™ — (25)X
(et e™)/r(J/¥(15)anything) 3/Te
VALUE DOCUMENT ID TECN COMMENT

0.0131+0.0010 OUR FIT
0.0131+0.0006 OUR AVERAGE Error includes scale factor of 1.8.

0.012840.0003 4-0.0002 17 AMBROGIANI 00A E835 pp — (2S)
0.014440.0008 4-0.0002 17 ARMSTRONG 97 E760 Bp — (2S)
r(ete™)/r(J/¥(1S)nta~) r3/Ts
VALUE DOCUMENT ID TECN COMMENT
0.0238+0.0017 OUR FIT

0.02524-0.0028 +0.0011 17 AUBERT 028 BABR et e~

[(ut u™) /T (J/4(1S)anything) Fa/Te
VALUE DOCUMENT ID TECN COMMENT
0.0127+0.0033 OUR FIT

0.014 +0.003 HILGER 75 SPEC etTe™

Mptp™) /(I pS)nta) Fa/T8
VALUE DOCUMENT ID TECN COMMENT

0.0231+0.0030 OUR FIT
0.0224+0.0029 OUR AVERAGE

0.021640.0026 +0.0014 18 AUBERT 028 BABR ete™

0.0327+0.0077 +0.0072 18 GRIBUSHIN 96 FMPS 515 7~ Be — 2uX
I'(T+T_)/F(J/¢(15)1r+1r_) M's/lg
VALUE (units 10_3) DOCUMENT ID TECN COMMENT

8.7 £2.2 OURFIT

8.73+1.39+1.57 BAI 02 BES etTe™
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13 Recalculated by us using B(J/1(1S) — ¢ ¢7) = 0.1181 + 0.0020.

14 Recalculated by us using B(J/¥(1S) — uTp™) = 0.0588 + 0.0010.

15 |gnoring the J/¥(1S)n and J/1(1S)~y~ decays.

16 The value for B((2S) — J/v(1s)n) reported in HIMEL 80 is derived using B(¢(2S)) —
J/p(1S)mt ) = (334 3))% and B(J/(1S) — ¢1£7) =0.13840.018. Calculated
by us using B(J/¥(1S) — ¢T¢7) = (0.1181 £ 0.0020).

17 Using B(J/%(1S) — et e™) = 0.0593 + 0.0010.

18 Ysing B(J/4(1S) — pt p~) = 0.0588 + 0.0010.

— HADRONIC DECAYS ——

F(3(rt 7)) /Tiotal M2/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

35+16 6 FRANKLIN 83 MRK2 et e~ — hadrons

F(2(x* 7~)70) /Tiotal M3/l

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

30+8 42 FRANKLIN 83 MRK2 ete™

Mwnt ™) /Tiotal Ms/T

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

4.8+0.6+0.7 100+ 19BAl 038 BES  (2S) — 2(x T )x0
22

+

r(b1 '"':F) /rtotal I-16/r

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

3.240.6+0.5 61 + 19,20 gp| 038 BES  ¢(2S) — 2(xT 7 )x0
11

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

5.2+0.841.0 20 ga 99C BES  Repl. by BAI 038

I (w£(1270)) /Ttotal F17/T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<15 90 19 gaj 038 BES  ¢(2S) — 2(xT 7 )x0
o o ¢ We do not use the following data for averages, fits, limits, etc. e o o

<1.7 90 BAI 98) BES  Repl. by BAI 038
r(7r+7l'_ K+ K—)/I'tota| I'18/r
VALUE (units 10_4) DOCUMENT ID TECN COMMENT

16+4 21 TANENBAUM 78 MRK1 ete™

I (K1(1270)* KF) /Tyotal Moo/l
VALUE (units 1074) DOCUMENT ID TECN COMMENT
10.0+1.8+2.1 22 ga| 99C BES el e~

(z* 7~ pP) /Ttotal M2 /T
VALUE (units 1074) DOCUMENT ID TECN COMMENT

8 +2 21 TANENBAUM 78 MRK1 ete™
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M(KtK*(892)°7~ +c.c.)/Tiotal 22/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
6.7+25 TANENBAUM 78 MRK1 et e
MwK*K™)/Tiotal Fos/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.540.3+0.2 23.0+ 19BAI 038 BES  ¢(25) —
5.2 K+K_7T+7T_7TO
I(wpP)/Mtotal 26/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.8 +0.3 +0.1 149+ 19Baj 038 BES  (2S) — pprt a0
0.1
F(2(x* 7)) /Teotal Ma3/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT
45+1.0 TANENBAUM 78 MRK1 ete™
M (%7t 7~) /Teotal F2a/T
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
42415 TANENBAUM 78 MRK1 et e
I (pa2(1320)) /Teotal 4/T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<23 90 BAI 98) BES etTe™
F(Pp)/Ttotal Fa7/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
2.07+0.31 OUR AVERAGE
2.16+0.15+0.36 201 23 BAI 01 BES ete™ — 4(25)
1.4 +0.38 4 BRANDELIK 79C DASP eTe™
2.3 407 FELDMAN 77 MRK1 eTe™
[ (AA) [Teotal Mg/l
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
1.81+0.20+0.27 80  23BAl 01 BES etTe™ — #(29)

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

<4 90 FELDMAN 77 MRK1l ete—

F3(r* 7)) /leotal Fag/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT

1.5+1.0 21 TANENBAUM 78 MRK1 et e™

r(Epn°) /Tiotal 30/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

1.4405 9 FRANKLIN 83 MRK2 ete™
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F(K*K™)/Ttotal l34/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
1.0+0.7 BRANDELIK 79C DASP et e~
o o o We do not use the following data for averages, fits, limits, etc. e o o
<0.5 90 FELDMAN 77 MRK1 etTe™
M(KS KD) /Teotal 3s/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
5.24+0.47+0.48 156+ 24 BAI 048 BES2 9(25) — KLK9 —
14 4+
aTa— X
(7t 77)/Total I3/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
0.8+0.5 BRANDELIK 79C DASP et e~
o o o We do not use the following data for averages, fits, limits, etc. e o o
<0.5 90 FELDMAN 77 MRK1l etTe™
M (7t 7~ 79) /Total 36/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.85+0.46 4 FRANKLIN 83 MRK2 et e~ — hadrons
r(At*t A=) /Feotal 31/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
12.8+1.0+3.4 157 23 BAl 01 BES etTe™ — %(25)
M(£9%°) /Tiotal 32/l
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
121444 8 23BAl 01 BES etTe — 4(25)
M(Z* 2*7) [Teotal 33/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
11+3+3 14 23BAl 01 BES eTe™ — (25)
I (K1(1400)% KF) /Tiotal Fao/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<3.1 90 25 BAl 99C BES eTe™
F(=~=%)/Tiotal l39/T
VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT
9.41+2.7+15 12 23BAl 01 BES ete™ — %(25)
e o o We do not use the following data for averages, fits, limits, etc. ® o
<20 90 FELDMAN 77 MRK1 etTe™
[(Z*0=*0) /Meotal Fa1/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<8.1 90 23 Al 01 BES eTe™ — (25)
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M2 2%)/Tiotal a2/
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<73 90 23 BAl 01 BES eTe™ — 4(25)
I'(p1r)/ Mtotal M3z7/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
< 0.83 90 1 FRANKLIN 83 MRK2 ete™
o o o We do not use the following data for averages, fits, limits, etc. e o o
<10 90 BARTEL 76 CNTR ete™
<10 90 26 ABRAMS 75 MRK1 el e~
MK+ K~ 7% /Tiotal Fa3/T
VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT
<2.96 90 1 FRANKLIN 83 MRK2 et e~ — hadrons
I'(K TK*(892)~ + c.c.) /Ttotal Faq/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<5.4 ) FRANKLIN 83 MRK2 et e~ — hadrons
I (K*(892) K3(1430)°) /T eotal o/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<1.2 90 BAI 98) BES ete™
I'(¢7r+ T _)/ Mtotal Fas/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.5 +0.2 +0.2 51.54+ 19BAI 038 BES  ¢(25) —
8.3 KtK—natro—
I(¢(980) = 7+ 7~) /Tiotal la6/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.6 +0.2 +0.1 18.4+ 19Bal 038 BES  ¢(25) —
6.4 KtK—ntza—
r(¢ K+ K-)/rtotal I-47/r
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
0.6 +0.2 +0.1 16.1+ 19BAl 038 BES  (25) — 2(KTK™)
5.0
F(¢PP)/Mtotal lag/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<0.26 90 19 ga 038 BES  4(25) — KT K~ pp
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I(¢£5(1525)) /Total Fag/T
VALUE (units 10_4) CLY% DOCUMENT ID TECN COMMENT
<0.45 90 BAI 98) BES eTe™ — 2(KTK™)

19 Normalized to B(1(2S) — J/pnt n~) = 0.305 & 0.016.
20 Assuming B(by — wm)=L

21 Assuming entirely strong decay.

22 Assuming B(K7(1270) — K p)=0.42 + 0.06

23 Estimated using B(¥(2S) — J/¢aT 77 )= 0.310 & 0.028.
24 Using B(KS — 7T 77) = 0.6860 =+ 0.0027.

25 Assuming B(K7(1400) — K*7)=0.94 + 0.06

26 Final state po 70,

— RADIATIVE DECAYS ——

I (vxc0(1P))/Ttotal Iso/T
VALUE (units 10_2) DOCUMENT ID TECN COMMENT

8.6+0.7 OUR FIT

9.3+0.8 OUR AVERAGE

9.9+0.5+0.8 27 GAISER 86 CBAL ete™ — ~X

7.242.3 27 BIDDICK 77 CNTR ete™ — ~X

75426 2T WHITAKER 76 MRK1 ete™
r(’YXcl(]-P))/rtotal I-51/r
VALUE (units 1072) DOCUMENT ID TECN COMMENT

8.440.8 OUR FIT

8.7+0.8 OUR AVERAGE

9.0+0.5+0.7 28 GAISER 86 CBAL etTe™ — X

7.1+1.9 29 BIDDICK 77 CNTR ete™ — X
r(’YXcZ(]-P))/rtotal I-52/r
VALUE (units 10_2) DOCUMENT ID TECN COMMENT

6.4+0.6 OUR FIT

7.8+0.8 OUR AVERAGE

8.0+0.540.7 30 GAISER 86 CBAL ete™ — ~X

7.0+2.0 29 BIDDICK 77 CNTR ete™ — X

I (v1c(15)) /Teotal Ms3/T
VALUE (units 1072) DOCUMENT ID TECN COMMENT

0.28+0.06 GAISER 86 CBAL etTe™ — X
I-('7”'7c(2$))/rtotal I-54/r
VALUE (units 10_2) CL% DOCUMENT ID TECN COMMENT

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

0.2 to 1.3 95 EDWARDS  82C CBAL ete™ — X
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0
I (v7°) /Teotal Mss/T
VALUE (units 10=%) CL% DOCUMENT ID TECN  COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o o
< 54 95 31 IBERMAN 75 SPEC ete~
<100 90 WIIK 75 DASP et e~
/
I (y7'(958)) /Ttotal I'se/T
VALUE (units 10~%) CL% EVTS DOCUMENT ID TECN  COMMENT
1.541+0.31+0.20 ~ 43 BAI 98F BES  ¢(2S) —
o~ 27,
atn— 3y
o o o We do not use the following data for averages, fits, limits, etc. e o o
<60 90 32 BRAUNSCH... 77 DASP et e
<11 90 33 BARTEL 76 CNTR eTe™
I(v£(1270)) /Total Ms7/T
VALUE (units 10=%) EVTS DOCUMENT ID TECN  COMMENT
2.12+0.19+0.32 34,35 BAl 03C BES  ¢(25) —» ~nm
e o o We do not use the following data for averages, fits, limits, etc. e o o
2.08+0.19+0.33 200.6+ 34BAI 03C BES  ¢(25) — ~yntw—
18.8
2.904+1.08+£1.07 209+ 34BAl 03¢ BES  (25) — ~yx0#0
11.1
I(y%(1710) = y77) /Teotal lss/l
VALUE (units 10=%) EVTS DOCUMENT ID TECN  COMMENT
0.301+0.0414+0.124 356+ 34 BAI 03¢ BES  4(25) — ~ynta—
4.8
r('Y fb(1710) - 'YKm/rtotal I-59/r
VALUE (units 10~%) CL% EVTS DOCUMENT ID TECN  COMMENT
0.604+0.090+0.132 39.64+ 3436 BA| 03c BES  ¢(2S) —
5.9 YKt K~
o o o We do not use the following data for averages, fits, limits, etc. e o @
<1.56 90 6.8+ 3430BA 03C BES  (25) —
3.1 0 ,0
TKSKS
T (vn)/Ttotal Fe1/T
VALUE (units 10~%) CL% DOCUMENT ID TECN  COMMENT
<0.9 90 BAI 98F BES  ¢(2S) — wt w3y
o o o We do not use the following data for averages, fits, limits, etc. e o @
<2 90 YAMADA 77 DASP etTe™ — 3y
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I'('yn(1405) — K?w)/rm.
cL%

Fe2/T

VALUE (units 10_3) DOCUMENT ID TECN  COMMENT

<0.12

90

37 SCHARRE

80 MRK1l ete—

27 Angular distribution (1—|—c0520) assumed.

28 Angular distribution (1—-0.189 cos20) assumed.
29valid for isotropic distribution of the photon.

30 Angular distribution (1—-0.052 c0529) assumed.

31 Restated by us using B(¢(25) — ptp™) = 0.0077.
32 Restated by us using total decay width 228 keV.

33 The value is normalized to the branching ratio for F(J/¥(1S)n) /Tiotal-
34 Normalized to B(¥(2S) — J/¢nt 7~) = 0.305 & 0.016.

35 Combining the results from 7+ 7~ and =
36 |ncludes unknown branching fractions to Kt K= or K

Kt K™ result by a factor of 2 and the KQ K% result by a factor of 4 to obtain the KK I

result.

0

S

70 decay modes.

0 0
sKs-

7 Includes unknown branching fraction n(1405) — KK,

We have multiplied the

¥(2S) CROSS-PARTICLE BRANCHING RATIOS

For measurements involving B(¥(2S) — vx,7(1P))xB(x.j(1P) — X)
see the corresponding entries in the x . j(1P) sections.

BAI
AULCHENKO
BAI

BAI

AUBERT

BAI

BAI

BAI
AMBROGIANI
ARTAMONOV
BAI

BAI

BAI

BAI
ARMSTRONG
GRIBUSHIN
ANTONIAZZI
ARMSTRONG
ALEXANDER
COHEN
GAISER
KURAEV

FRANKLIN
EDWARDS
LEMOIGNE
HIMEL
OREGLIA
SCHARRE
ZHOLENTZ
Also

97
96
94
93B
89
87
86
85

83
82C
82
80
80
80
80

PRL 92 052001
PL B573 63

D67 052002
D67 032004

D65 052004
PL B550 24
D63 032002
D62 032004
PL B474 427
PRL 83 1918
PR D57 3854
PR D58 097101
PRL 81 5080
PR D55 1153
PR D53 4723
PR D50 4258
PR D47 772
NP B320 45
RMP 59 1121
PR D34 711
SINP 41 466

D65 031101R

¥(2S) REFERENCES

J.Z. Bai et al. (BES2 Collab.)
V.M. Aulchenko et al. (KEDR Collab.)
J.Z. Bai et al. (BES Collab.)
J.Z. Bai et al. (BES Collab.)
B. Aubert et al. (BaBar Collab.)
J.Z. Bai et al. (BES Collab.)
J.Z. Bai et al. (BES Collab.)
J.Z. Bai et al. (BES Collab.)
M. Ambrogiani et al. (FNAL E835 Collab.)
A.S. Artamonov et al.

J.Z. Bai et al. (BES Collab
J.Z. Bai et al. (BES Collab
J.Z. Bai et al. (BES Collab
J.Z. Bai et al. (BES Collab
T.A. Armstrong et al. (E760 Collab
A. Gribushin et al. (E672 Collab., E706 Collab
L. Antoniazzi et al. (E705 Collab
T.A. Armstrong et al. (FNAL E760 Collab

J.P. Alexander et al.
E.R. Cohen, B.N. Taylor
J. Gaiser et al.

E.A. Kuraev, V.S. Fadin

Translated from YAF 41 733.

PRL 51 963
PRL 48 70

PL 113B 509
PRL 44 920
PRL 45 959
PL 97B 329
PL 96B 214
SINP 34 814

M.E.B. Franklin et al.
C. Edwards et al.

Y. Lemoigne et al.
T. Himel et al.

M.J. Oreglia et al.
D.L. Scharre et al.
A.A. Zholents et al.
A.A. Zholents et al.

Translated from YAF 34 1471.
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(LBL, SLAC

(CIT, HARV, PRIN+
(SACL, LOIC, SHMP+
(LBL, SLAC

)
)
)
)
)
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)
(RISC, NBS)
)
)
)
)
)
(SLAC, CIT, HARV+)

)

)

)
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BRANDELIK  79B

BRANDELIK ~ 79C
BARTEL 78B
TANENBAUM 78
BIDDICK 7

BRAUNSCH... 77
BURMESTER 77
FELDMAN 7
YAMADA 7
BARTEL 76
TANENBAUM 76

WHITAKER 76
ABRAMS 75
ABRAMS 75B
BOYARSKI 75C
HILGER 75
LIBERMAN 75
LUTH 75
WIIK 75
CHEN 98
SUZUKI 98
BARATE 83
AUBERT 75B

BRAUNSCH... 75B
CAMERINI 75
FELDMAN 75B
GRECO 75
JACKSON 75
SIMPSON 75
ABRAMS 74

NP B160 426
ZPHY C1 233

PL 79B 492

PR D17 1731

PRL 38 1324

PL 67B 249

PL 66B 395

PRPL 33C 285
Hamburg Conf. 69
PL 64B 483

PRL 36 402

PRL 37 1596
Stanford Symp. 25
PRL 34 1181
Palermo Conf. 54
PRL 35 625
Stanford Symp. 55
PRL 35 1124
Stanford Symp. 69

PRL 80 5060
PR D57 5717
PL 121B 449
PRL 33 1624
PL 57B 407
PRL 35 483
PRL 35 821
PL 56B 367
NIM 128 13
PRL 35 699
PRL 33 1453

R. Brandelik et al.

R. Brandelik et al.

W. Bartel et al.

W.M. Tanenbaum et al.
C.J. Biddick et al.

W. Braunschweig et al.
J. Burmester et al.

G.J. Feldman, M.L. Perl
S. Yamada

W. Bartel et al.

W.M. Tanenbaum et al.
J.S. Whitaker et al.
G.S. Abrams

G.S. Abrams et al.
A.M. Boyarski et al.

E. Hilger et al.

A.D. Liberman

V. Luth et al.

B.H. Wiik

Y.Q. Chen, E. Braaten
M. Suzuki

R. Barate et al.

J.J. Aubert et al.

W. Braunschweig et al.
U. Camerini et al.

G.J. Feldman et al.

(DASP Collab.

(DASP Collab.

(DESY, HEIDP

(SLAC, LBL

(UCSD, UMD, PAVI+
(DASP Collab.

(DESY, HAMB, SIEG+
(LBL, SLAC

(SLAC, LBL

(SLAC, LBL

— OTHER RELATED PAPERS ——

(SACL, LOIC, SHMP, IND

(MIT, BNL
(DASP Collab.
(WISC, SLAC

(LBL, SLAC

M. Greco, G. Pancheri-Srivastava, Y. Srivastava

J.D. Jackson, D.L. Scharre

J.W. Simpson et al.
G.S. Abrams et al.

(LBL
(STAN, PENN
(LBL, SLAC

)
)
)
)
)
)
)
)
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