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1 (2S) 1CUPE) = 0ma— )

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

¥(25) MASS

OUR FIT includes measurements of m¢(25)' m¢(3770), and
My (3770) — Mp(2S)-

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

3686.10010-012 ouR FIT

3686.108 1 0-011 OUR AVERAGE

3686.12 +0.06 +0.10 4k AALJ 12H LHCB pp — J/ypata— X
3686.114:£0.007 T 9-O11 1 ANASHIN 12 KEDR eTe™ — hadrons
3686.111+0.02540.009 AULCHENKO 03 KEDR et e~ — hadrons
3685.95 +0.10 413 2 ARTAMONOV 00 OLYA et e~ — hadrons
3685.98 +0.09 +0.04 3 ARMSTRONG 938 E760 pp— ete™
e o o We do not use the following data for averages, fits, limits, etc. o o @
3686.00 +0.10 413 4ZHOLENTZ 80 OLYA ete™

1 From the scans in 2004 and 2006. ANASHIN 12 reports the value 3686.114 + 0.007 +

0012 MeV, where the third uncertainty is due to assumptions on the interfer-

ence between the resonance and hadronic continuum. We combined the two systematic
uncertainties.

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

Mass central value and systematic error recalculated by us according to Eq. (16) in
ARMSTRONG 93B, using the value for the J/4(1S) mass from AULCHENKO 03.

4 Superseded by ARTAMONOV 00.

My(25) — MJ/yp(15)

VALUE (MeV) DOCUMENT ID TECN COMMENT
589.188+0.028 OUR AVERAGE

589.19440.027 +0.011 L AULCHENKO 03 KEDR et e~ — hadrons

589.7 +1.2 LEMOIGNE 82 GOLI 185 7 Be — 'y,u+ u A
589.07 +0.13 1ZHOLENTZ 80 OLYA ete—

588.7 =+0.8 LUTH 75 MRK1

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

588  +1 2 BAI 98 BES ete™
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1 Redundant with data in mass above.

2 Systematic errors not evaluated.

¥(25) WIDTH
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
208+ 8 OUR FIT
286+16 OUR AVERAGE
358488+ 4 ABLIKIM 088 BES2 et e~ — hadrons
200425+ 4 2.7k ANDREOTTI 07 E835 pp— ete™, J/uX
3314584+ 2 ABLIKIM 06L BES2 ete~ — hadrons
264427 1gal 028 BES2 ete—
287437416 2 ARMSTRONG 938 E760 PBp — eTe™

1 From a simultaneous fit to the hadronic and u"’ wo

cross section, assuming ' =T, +

Me + I'u + I and lepton universality. Does not include vacuum polarization correction.
2 The initial-state radiation correction reevaluated by ANDREOTTI 07 in its Ref. [4].

1(2S) DECAY MODES

Fraction (I';/T)

Scale factor/

Confidence level

Mode
1 hadrons
> virtualy — hadrons
E gg8g
K Vg8
s light hadrons
e ete™
r;  whp”
g 7777

(97.85 +0.13 ) %
(173 +£0.14 ) %
(106 +1.6 )%
(1.03 £0.29 ) %
(154 +15 )%

S=1.5

(7.89 +0.17 ) x 10—3
(79 409 )x10~3
(31 +04 )x1073

Decays into J/4(1S) and anything

g  J/¥(1S)anything
Mo J/¥(1S neutrals

)
)
M1 J/¢(15;
)7
)

Mo J/9(1S
Mz J/¥(S
M4 J/p(15)7°

F15 7T0 hc(].P)

Me 3(rt77)a°
M7 2(xt7")a°
Mg pax(1320)

o PP
F20 ATt A
F21 /\ZT(O

F22 /\ﬂn
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(61.0 +0.6 )%
(25.11 +0.33 ) %
(34.46 +0.30 ) %
(18.14 +0.31 ) %
(13.36 +0.05 )%

( 1.268-+0.032) x 103

Hadronic decays
(86 +13 )x10~4
(35 +16 )x103
(29 +10 )x103 S=4.7
(26 +09 )x10~4
( 2.87 +0.09 ) x 10~4
(1.28 +0.35 ) x 10~ 4

< 29 x 1070 CL=90%
(25 404 )x107°

Page 2

Created: 10/6/2015 12:30



>3 /\ﬁK—*’

4 /\EK+7T+7T

s AAmt

M AA

Y /\{Jr T+ c.C

F28 NX— 7T+—|— C.C.

F29 ZO K++ C.C.

30 Z+_}:—

M, X030

M3, X(1385)" X(1385)

F33 = =f

3y =0=0

M5 =(1530)°=(1530)°

F36 Q- 0F

r37 =pp

M3 N(940)p+ c.c. — 70pp
39 N(1440)p+ c.c. — 7°0pp
0 N(1520)p+ c.c. — 70pp
a1 N(1535)p+ c.c. — 70pp
4o N(1650)5+ c.c. — 70pp
43 N(1720)p+ c.c. — 70pp
m N(2300)5+ c.c. — 70pp
45 N(2570)p+ c.c. — 70pp
46 m01(2100) — 7°pp

F47 npPP

Mg n(2100) — npp

M9 N(1535)p — npp

M50 wpp

51 opp

(5o ntn~ pp

53 pnm™ or c.c.

54 pﬁﬁ_wo

M55 2(nTnnY)

M5 nmt

57 nata— a0

M58 2(7T )

Mg n'nta— a0

F60 w7r+7r_

F61 bitﬂ':':
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( 1.00
(18

(28

( 3.57
( 1.40
( 1.54
( 1.67
( 2.51
( 2.32
(1.1

( 2.64
( 2.07

(5.2

(47
( 153

( 6.4
(7.3

(6.4
(25
(38

( 1.79
(2.6

( 213

(1.1
(6.0
(1.2
(4.4
(6.9
< 24
( 6.0
( 2.48
(3.2
(48
< 16
(95
(1.2
(45
(73
( 4.0

+0.14 ) x 10~4
+0.4 )x 1074
+0.6 )x 1074
4+0.18 ) x 10~4
40.13 ) x 10~4
+0.14 ) x 10~4
4+0.18 ) x 107°
4+0.21 ) x 10~4
40.16 ) x 10~4
+0.4 )x 104
40.18 ) x 10~4
4+0.23 ) x 10~4

£33 X0

+1.0 )x107°
40.07 ) x 10~4

15 X0

+1.7
—15

+2.3
—1.8

+1.0

+1.4
—-1.7

+0.26
—0.70

+1.2
—-0.7

+0.40
—0.31

+0.4
+0.4
+0.4
+0.7
+2.1

) x 1072

) X 10~6
) x 1072
) x 1072

) X 107>
) x 1072

) X 107>

) x 1072
) x 1079
) x 1072
) x 1079
) % 1075

x 1072
+0.4 )x10~4
40.17 ) x 10~4
+0.7 ) x10~4
+15 )x 1073

x 10~4
) % 1074
) x 10—3
) % 10—4
) % 10—4
) % 10—4

+1.7
+0.6
+2.1
+1.2
+0.6
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CL=90%

CL=90%

S=2.1
S=1.1
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[62 b9 0 (24 +06 )x10~%
M63 w (1270) (22 404 )x10~4
F6a 7 n KTK™ (75 +£09 )x10~4 S=1.9
65 PPKTK™ (22 +04 )x10~4
M66 K*(892)° K3(1430)° (1.9 +05 )x10~%
7 KTK ntn—n (13 £07 )x10-3
Mg KTK=2(nt7n)n® ( 1.00 +£0.31 ) x 10~3
Mg KTK™2(xT77) (19 409 )x103
M0 Ky(1270)F KT ( 1.00 £0.28 ) x 103
71 KQKYntna™ (22 404 )x10~4
Mo p°pp (50 +22 )x1075
M3 KTK*(892)%7 + cc. (67 +25 )x10%
M2 2(nt77) (24 +06 )x10~4 5=2.2
5 POntn— (22 406 )x1074%  s=14
e KtK-atnx0 ( 1.26 £0.09 ) x 103
77 wfy(1710) — wKT K™ (59 £22 )x107°
g K*(892)0 K™ 7r+7r0 + cc. (86 £22 )x10~4
M79 K*(892)t K~ ntn™ + cc. (96 +28 )x1074
80 K*(892)t K= p% + c.c. (73 +26 )x107%
g1 K*(892)0K p + cc. (61 +18 )x10~4
g nKTK™, nono (31 404 )x107°
Fg3 wKTK™ (1.62 +£0.11 ) x 10~4 S=1.1
Mgs wK*(892)T K™+ c.c. ( 2.07 £0.26 ) x 1074
Fgs wK3(1430)T K™+ c.c. (61 +12 )x107°
Mg wK*(892)% KO ( 1.68 £0.30 ) x 10~4
g7  wk35(1430)° KO (58 £22 )x107°
Fgs wX(1440) - wKYK 7T+ (16 +04 )x1075
C.C.
Mg wX(1440) - wKT K70 ( 1.09 £0.26 ) x 107>
Foo wf(1285) — wKIK~mt+ (30 +1.0 )x1070
C.C.
M1 wf(1285) — wKT K70 (12 £07 )x10°
Fgo 3(rT77) (35 +20 )x1074 5=238
Fo3 pprta— a0 (73 +£07 )x10~4
Foa KTK™ (71 £05 )x107° S=15
Fos K2K? (534 £0.33 ) x 1075
Fo6 7r+7r 7r0 (201 £0.17 )x10~4  s=17
o7 p(2150) 7 — w7~ 70 (19 T32 )x10*
Mg p(770)r — nta~x0 (32 +12 )x10°° S=1.8
Fg9 mhm™ (78 +26 )x1070
Moo Ki1(1400)F KT < 31 x 104 CL=90%
Mo1 K3(1430)* KT (7.1 T33 )x107°
Moo KT K70 ( 407 £0.31 ) x 105
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103
104
105
106
107
108
109
110
111

M112
113
114

115
116
117
118
M119
120
121
122

123
124
125
126
127

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
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KT K*(892)™ + c.c.
K*(892)° KO + c.c.

( 2.9
( 1.0

ot ( 1.17
#1(980) — wta~ (6.8
2(KTK™) (6.0
PKTK™ (7.0
2(KT K—)x0 ( 1.10
on ( 3.10
o1’ (31
wn' (32
w O (21
pn/ (19
pn (22
wn < 11
0 < 4
77C7T+7T_ 70 < 1.0
ppKT K~ (2.7
ﬂnK%-l— c.C. (81
¢f§(152§2 (4.4
©(1540) ©(1540) — < 838
K%pK‘ﬁ—l— c.c.
O(1540)K~ 7 — K%pK™m < 10
©(1540)K%p — KIpK™n < 70
O(1540)K+tn — KIpKTn < 26
O(1540)K%p — KYpK~—n < 6.0
Ke KY < 46
Radiative decays
YXco(1P) (19.99
YXc1(1P) (955
YXc2(1P) (911
1(15) (3.4
1c(25) (7
’)/7T0 (16
v’ (958) (1.23
~£,(1270) (21
’7fo(1710)
vfp(1710) — ~7mw (3.0
vf(1710) — yKK ( 6.0
Yy < 1.4
yn (14
77}7r+7r_ ( 8.7
~vn(1405)

Page 5

+0.4 )x107°
4+0.20 ) x 10~4
+0.29 ) x 10~4
+24 )x107°
+14 )x107°
+16 )x107°
+0.28 ) x 1074
+0.31 ) x 1072
+16 )x107°

+2.5
—-21

+0.6

+1.7
—-1.2

+0.6

) x 1072
) % 1075
) X 107>
) x 1072
x 105
x 10~7
x 1073
) x 1072
) x 1072
) x 1072
x 100

+0.7
+1.8
+1.6

x 107
x 100
x 1072
x 100
x 1070

+0.27 ) %
+0.31 ) %
+0.31 ) %
+05 )x 1073
+5 )x1074
+0.4 )x 1070
+0.06 ) x 10~4
+0.4 )x10~4

+13 )x107°
+16 )x107°

x 10~4
+05 )x 1070
+21 )x 1074

S=1.2

S=1.7
S=1.1

S=1.1
CL=90%
CL=90%
CL=90%

CL=90%

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

CL=90%
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M43  n(1405) — YKKm < 9 x 107  CL=90%
F44  y7(1405) — natr— (36 425 )x107°

M145 v71(1475) -

F146  yn(1475) — KK= < 1.4 x 1074  CL=90%
M7 yn(1475) — natr— < 88 x 1075  CL=90%
Mg Y2(7T77) (40 +06 )x10~%

M9 YKOKT7~+ cc (37 +09 )x10~4

M50 7K OK*O (24 £07 )x10~%

Ms51 YKYKT 77+ cc. (26 +05 )x10~4

M50 YKTK - atn™ (19 +05 )x10~4

F153 YPP (39 +05 )x10772 $=2.0
M54  vH(1950) — ~pp (120 £0.22 ) x 10~°

M55 vH(2150) — ~vpp (72 +1.8 )x107°

Ms6  7X(1835) — ~pp (46 T8 )x1070

57 X — vpp [a] < 2 x 1076 CL=90%
M58 YT 7 pp (28 +14 )x1075

M50 Y2(rta )KT K™ < 22 x 1074 CL=90%
Mo Y3(rT7m7) < 1.7 x 1074 CL=90%
61 YKTK KTK™ < 4 x 107  CL=90%
M2 vvJ/ (31 T19 )x10*

Other decays
163 invisible < 16 % CL=90%

[a] For a narrow resonance in the range 2.2 < M(X) < 2.8 GeV.

CONSTRAINED FIT INFORMATION

A multiparticle fit to x1(1P), xc0(1P)., xc2(1P), and (25)
with 4 total widths, a partial width, 25 combinations of partial
widths obtained from integrated cross section, and 84 branching
ratios uses 239 measurements to determine 49 parameters. The
overall fit has a X2 = 341.3 for 190 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6pz-5pj>/(6pz~5pj), in percent, from the fit to parameters p;, including the branching
fractions, x; = T;/Tiotal-
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X7 3

X8 1 0

X]_]_ 30 8 2

X12 29 5 1 49

X13 13 3 1 37 16

X]_g 0 0 0 6 4 2
X128 1 0 0 3 1 1 0
X129 2 0 0 1 0 0
X130 0 0 4 2 1 0 0

r —79 -3 —1 -40 -35 —-17 -10 -1 -2 -2
X6 X7 X8 X11 X12 X13 X19 X128 X129 X130
9(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. o o @
258426 BAI 028 BES2 ete™
224456 LUTH 75 MRK1 ete™
Mete™) e
VALUE (keV) DOCUMENT ID TECN COMMENT
2.35 +£0.04 OURFIT
2.33 +0.07 OUR AVERAGE
2.338+0.037+0.096 ABLIKIM 08B BES2 et e~ — hadrons
2.330+0.036+0.110 ABLIKIM 06L BES2 et e~ — hadrons
2.44 +0.21 1 BAl 028 BES2 ete™
2.14 +0.21 ALEXANDER 89 RVUE See T mini-review
e o o We do not use the following data for averages, fits, limits, etc. o o @
2.0 +£0.3 BRANDELIK 79C DASP ete™
2.1 403 2 LUTH 75 MRKL ete™

1 From a simultaneous fit to et e, ;ﬁ' @, and hadronic channel, assuming re = ru =

I-/0.38847.
2From a simultaneous fit to e™ e, ,u"',u_, and hadronic channels assuming I'(e"' e’)

=T(ptp).

r(v7)

VALUE (eV)

CL%

DOCUMENT ID

M30
TECN COMMENT

<43

BRANDELIK 79C DASP ete™
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¥(2S) I(i)r(et e™)/I(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(i) in the et e~ annihilation. We list only data that have not been
used to determine the partial width (i) or the branching ratio I'(i)/total.

I (hadrons) x I(e*e™)/liotal Mg/l
VALUE (keV) DOCUMENT ID TECN COMMENT
2.233+0.015+0.042 1 ANASHIN 12 KEDR eTe™ — hadrons

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

22 +0.4 ABRAMS 75 MRK1 ete™

L ANASHIN 12 reports the value 2.233 4+ 0.015 4 0.037 £ 0.020 keV, where the third
uncertainty is due to assumptions on the interference between the resonance and hadronic
continuum. We combined the two systematic uncertainties.

r(’7'+ T—) X r(e+ e—)/rtota| r8r6/r

VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

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

9.0+2.6 79 1 ANASHIN 07 KEDR efTe — ¥(2S) — -
1 Using 1(2S) total width of 337 4 13 keV. Systematic errors not evaluated.

r(J/"/J(lS)ﬂ'-'-ﬂ'—) X r(e+ e—)/rtota| r11r6/r

VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

0.811+0.013 OUR FIT
0.837+0.025 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.

0.83740.028 +0.005 1 LEES 12E BABR 106 ete™ — 27T 27—+
0.85240.01040.026 19.5k ADAM 06 CLEO 3.773 ete™ — ~4(25)
0.68 =+0.09 2 BAl 98E BES ete—

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

0.88 +£0.08 +£0.03 256 3 AUBERT 07AUBABR 10.6 et e~ — J/yrta—
0.755-£0.048+0.004 544 4 AUBERT 05D BABR 106 ete™ — ntaptpu—~

LLEES 12 reports [[(¢(2S) — J/9(1S)7Tn~) x T(¥(2S) — et e™)/Miorall X
[B(J/¥(1S) — pTu™)] = (49.9 & 1.3 + 1.0) x 103 keV which we divide by our

best value B(J/4(1S) — pTp™) = (5.961 + 0.033) x 10~2. Our first error is their
experiment’s error and our second error is the systematic error from using our best value.

2The value of MeTe™) quoted in BAl 98E is derived using B(¢(2S) —
J/p(1S)nt 77 )= (32.4 £ 2.6) x 10~2 and B(J/4(1S) — ¢F¢~)= 0.1203 £ 0.0038.
Recalculated by us using B(J/#(1S) — ¢+ ¢7)=0.1181 + 0.0020.

3 AUBERT 07AU reports [ (1(2S) — J/y(1S)xH7~) x F(¥(2S) — eTe™)/Tiotall
x [B(J/¥(1S) — ntn~ 7r0)] = 0.0186 + 0.0012 £ 0.0011 keV which we divide by

our best value B(J/#(1S) — =t 7~ 7r0) = (2.11 £ 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.

4 AUBERT 05D reports [[((2S) — J/9(1S)7T77) x T(9(2S) — eTe™)/Miotall
x [B(J/1(1S) — uT p™)] = 0.0450 + 0.0018 + 0.0022 keV which we divide by our

best value B(J/4(1S) — utT p™) = (5.961 + 0.033) x 102, Our first error is their
experiment’s error and our second error is the systematic error from using our best value.
Superseded by LEES 12E.

HTTP://PDG.LBL.GOV Page 8 Created: 10/6/2015 12:30



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

WEIGHTED AVERAGE
0.837+0.025 (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)
guantities as additional information.

X2

"""""" LEES 12E BABR 0.0
'''''' ADAM 06 CLEO 0.3
........... BAI 98E BES 3.0
3.3

(Confidence Level = 0.189)
| | J

0.4 0.6 0.8 1 1.2 1.4
M(4/pAS)xt ™) x T(ete™)/Migal (keV)

r(J/9(1S)n%7%) x (et e™)/Tiotal Male/T
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT

0.427+0.009 OUR FIT

0.41140.008+0.018 3.6k-+96 ADAM 06 CLEO 3773 ete™ — ~1(25)
F(J/¢(15)n) X r(e+e_)/rtotal M13le/I
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

79.1+ 1.7 OUR FIT
87 + 9 OUR AVERAGE

83 +25 45 14 1 AUBERT 07AU BABR 10.6 et e~ —
J/1/17r+7r_71'0fy
88 + 6 47 291 + 24 ADAM 06 CLEO 3773 ete™ — ~4(25)

1 AUBERT 07AU quotes rfe@S) -B(@(2S) — J/ym) - BUJ/p — uTuT) - B —
rtr—x0) = 1.11 + 0.33 + 0.07 eV.

r(J/9(18)n°) x (et e™)/Miotal l4l6/T
VALUE (eV) CL% EVTS DOCUMENT ID TECN COMMENT

<8 90 <37 ADAM 06 CLEO 3.773 eTe™ — ~1(25)
F(pp) x M(ete™)/Motal Mole/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

0.676+0.023 OUR FIT
0.64 +0.04 OUR AVERAGE

0.67 +0.12 +0.02 43 LEES 130 BABR ete™ — ppy
0.74 +0.07 +0.04 142 LEES 13y BABR ete™ — ppy
0.5794+0.038+0.036 2.7k ANDREOTTI 07 E835 pp— ete™, J/X
0.70 +0.17 +0.03 22 AUBERT 068 ete™ — ppy
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F(AA) x T(e*e™)/Meotal 2606/l
VALUE (eV) DOCUMENT ID TECN COMMENT
1.54+0.440.1 AUBERT 0780 BABR 10.6 et e~ — AAxy
I‘(2(1r+1r‘ 1r°)) X I'(e"' e-)/rtotal Mss5l6/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
11.2433+13 43 AUBERT 060 BABR 10.6 ete™ — 2(xt 7~ x0)y
I'(K"‘ K~ 2(1r"‘1r‘)) X F(e"‘ e-)/rm. Feols/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
44421403 26 AUBERT 060 BABR 10.6 ete™ —

KT K= 2(zT 7))y
I'(1r+1r‘ Kt K‘) X I'(e"‘ e‘)/l'tota| Feals/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
2.561+0.421+0.16 85 AUBERT 07AK BABR 106 ete™ — ata— Kt K«
l‘(¢f0(980) - 1r+1r‘) X I'(e"' e‘)/l‘tota| Mosle/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
0.3474+0.169+0.003 6+ 3 1 AUBERT 07AK BABR 10.6 et e~ —

atr— Kt K™~
L AUBERT 07AK reports [ ((2S) — ¢1(980) — 7T 7)) x [(¢(2S) — ete )/
Motall % [B(¢(1020) — KT K™)] = 0.17 + 0.08 + 0.02 eV which we divide by our

best value B(¢(1020) — KT K™) = (48.9 &+ 0.5) x 10~2. Our first error is their
experiment’s error and our second error is the systematic error from using our best value.

r(¢1r+1r-) X r(e+ e-)/rtotal Mosle/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
0.57+0.23+0.01 10 Ll AUBERT,BE 06D BABR 10.6 ete™ — KT K atr «
L AUBERT,BE 06D reports [ (¢(2S) — o7t n~) x T(1(2S) — et e™)/Tiorall X
[B(¢(1020) — K+ K™)] = 0.28 + 0.11 + 0.02 eV which we divide by our best value

B(¢(1020) — KT K~) = (48.9 + 0.5) x 1072. Our first error is their experiment's
error and our second error is the systematic error from using our best value.

I‘(2(1r+1r‘)7r°) X I'(e"' e-)/rtotal M706/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

29.7+2.2+1.8 410 AUBERT 07AU BABR 10.6 eTe™ — 2(xT 7 )7x0~
r(w7l'+1l'-) X I'(e"‘ e‘)/l'tota| r60r5/r
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
3.01+0.84+0.02 37 1 AUBERT 07AU BABR 10.6 eTe™ — wratrn—~

L AUBERT 07AU reports [[(4(2S) — wntzn™) x T(9(2S) — ete™)/Tiotall X
[B(w(782) — 7r+7r_71'0)] = 2.69 £ 0.73 & 0.16 eV which we divide by our best value

B(w(782) — ntna— 7r0) = (89.2 £ 0.7) x 10~2. Our first error is their experiment's
error and our second error is the systematic error from using our best value.
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r(2(1r+ 7"—)"7) X r(e+ e—)/rtotal M'sgle/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
2.87+1.41+0.01 16 1 AUBERT 07AU BABR 10.6 et e™ — 2(xT 7 )ny

1 AUBERT 07AU reports [F(4(25) — 2(7T+7T_)T]) x T(y(25) — et e ) /Tiotall %
[B(n — 2v)] = 1.13 £ 0.55 &+ 0.08 eV which we divide 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.

KT K- at 7 a0 x (et e™)/Motal 7606/l
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

4.4+1.31+0.3 32 AUBERT 07AU BABR 106 ete™ — Kt K ntrn— 7r0'y
MK*K—at7n) x I'(ete)/Motal 6706/l
VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

3.04+1.79+0.02 7 1 AUBERT 07aU BABR 106 ete™ — KT K- ntn ny
L AUBERT 07AU reports [ ((2S) — KT K~ at 77 n) x T(%(2S) — et e™)/Tiotall
X [B(n — 2v)] = 1.2+ 0.7 £ 0.1 eV which we divide 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.

M(KTK~) x (et e™)/Teotal Foal's/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
0.35+0.1440.03 11 LEES 13Q BABR etTe™ — KT K~

1#(2S) BRANCHING RATIOS

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

0.977940.0015 1gal 028 BES2 ete

0.981 =+0.003 LLuTH 75 MRK1 ete™

Lincludes cascade decay into J/¢¥(1S).

I (virtualy — hadrons) /Tqtal ry/T
VALUE DOCUMENT ID TECN COMMENT
0.0173+0.0014 OUR AVERAGE Error includes scale factor of 1.5.

0.01660.0010 L2 sETH 04 RVUE ete™

0.0199+0.0019 1gal 02B BES2 ete™

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

0.029 +0.004 LLuTH 75 MRK1 et e~

Lincluded in [ (hadrons) /Tiotal-

2Using; B(¥(25) — ¢1¢7) = (0.73 & 0.04)% from RPP-2002 and R = 2.28 + 0.04
determined by a fit to data from BAI 00 and BAI 02cC.
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r(ggg)/rtotal I'3/F
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
10.58+1.62 20M LLIBBY 09 CLEO (2S) — hadrons

1 Calculated using MN~vgg)/T(ggg) =0.097 £0.026 £ 0.016 from LIBBY 09, B(y(2S) —
X J/) relative and absolute branching fractions from MENDEZ 08, B(%(2S) — vn.)
from MITCHELL 09, and B((2S) — virtual v — hadrons), B(¢(2S) — ~vXx,j), and

B(¢(2S) — ¢1¢7) from PDG 08. The statistical error is negligible and the systematic
error is largely uncorrelated with that of I'(vgg)/Itota] LIBBY 09 measurement.

r(’)’gg)/rtotal Fa/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
1.025:0.288 200k lLBBY 09 CLEO (2S) — ~ + hadrons

1 Calculated using M(ygg)/T(ggg) = 0.097 + 0.026 + 0.016 from LIBBY 09. The
statistical error is negligible and the systematic error is largely uncorrelated with that of
M(ggg)/Tiotal LIBBY 09 measurement.

r(veg)/r(ggs) F4/T3
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

9.7+2.61+1.6 29 M LIBBY 09 CLEO (2S) — (v +) hadrons
I (light hadrons) /ytal s/l
VALUE DOCUMENT ID TECN COMMENT

0.154+0.015 1 MENDEZ 08 CLEO ete™ — 1(25)

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

0.169+0.026 2 ADAM 05A CLEO eTe  — ¥(2S)

1 Uses B(¢(2S) — J/¢¥ X) from MENDEZ 08 and other branching fractions from PDG 07.

2 Uses B(J/¢ X) from ADAM 05A, B(x,. 7)., B(n.v) from ATHAR 04 and B(/T¢7)
from PDG 04. Superseded by MENDEZ 08.

r(e+ e—)/rtota| r5/r
VALUE (units 1074) DOCUMENT ID TECN COMMENT
78.9+ 1.7 OURFIT

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

88 =£13 1 FELDMAN 77 RVUE ete™

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

surement of the ratio see the entry r(;ﬁ u_)/r(e+ e_) below. Includes LUTH 75,
HILGER 75, BURMESTER 77.

I'(u"‘ M_)/ MMtotal rz/T
VALUE (units 10=4) DOCUMENT ID

7949 OUR FIT

Mutp~)/T(ete) M7/l
VALUE DOCUMENT ID TECN COMMENT

1.001+0.11 OUR FIT

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

0.89£0.16 BOYARSKI 75C MRK1 ete™
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r(7'+ T—)/rtotal r8/r
VALUE (units 1074) DOCUMENT ID TECN COMMENT

31 +4 OURFIT

30.8+2.1+3.8 L ABLIKIM 06w BES ete™ — 1(25)

1 Computed using PDG 02 value of B(¥(2S) — hadrons) = 0.9810 &+ 0.0030 to estimate
the total number of ¢(2S) events.

—— DECAYS INTO J/4(1S) AND ANYTHING ———
I(J/%(15)anything) /T otal o/l

VALUE EVTS DOCUMENT ID TECN COMMENT

0.610 £0.006 OUR FIT

0.55 +0.07 OUR AVERAGE

0.51 +£0.12 BRANDELIK 79C DASP ete™ — ,u+,u_x
0.57 +0.08 ABRAMS 758 MRK1 ete™ — putpu—X
e o o We do not use the following data for averages, fits, limits, etc. o o @

0.6254-+0.0016+0.0155 1.1IM 1 MENDEZ 08 CLEO (25) — ¢te—Xx
0.5950-£0.001540.0190 151k ADAM 05A CLEO Repl. by MENDEZ 08

I Not independent from other measurements of MENDEZ 08.

I(e*e™)/r(J/4(1S)anything)
le/T9 =T6/(F11+MN12+M13+0.339IN129-+0.192130)
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
1.29540.026 OUR FIT
1.28 1+0.04 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

1.22 £0.02 £0.05 5097 £73 L ANDREOTTI 05 E835 pp— (25) —

_|_ J—

e e
1.28 +£0.03 £0.02 1 AMBROGIANI 00A E835 pp — (25)
1.44 +0.08 +0.02 L ARMSTRONG 97 E760 pp — (25)

1 Using B(J/9(1S) — et e™) = 0.0593 + 0.0010.

WEIGHTED AVERAGE
1.28+0.04 (Error scaled by 1.6)

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)
guantities as additional information.

2

X

----------- ANDREOTTI 05 E835 13
=\ AMBROGIANI 00A EB835 0.0
------ ARMSTRONG 97 E760 3.7

5.0

(Confidence Level = 0.082)
| | | |

1 1.2 14 1.6 18 2

I'(e+ e_)/F(J/w(ls)anything) (units 10_2)

HTTP://PDG.LBL.GOV Page 13 Created: 10/6/2015 12:30



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

[ (u* p~) /T (J/9(1S)anything)
I7/Tg=T7/(F11+M12+713+0.339N129-+0.192130)

VALUE DOCUMENT ID TECN COMMENT
0.0130+0.0014 OUR FIT

0.014 +0.003 HILGER 75 SPEC ete™

F(J/¢(15) neutraIS) /Ttotal Mo/l
VALUE DOCUMENT ID

0.2511+0.0033 OUR FIT

F(J/v(1S) 7t 7~) [Teotal M/l
VALUE EVTS DOCUMENT ID TECN COMMENT

0.3446+0.0030 OUR FIT
0.348 1+0.005 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram

below.

0.3498+0.0002+0.0045 20M ABLIKIM 13R BES3 (2S) — J/Wr*’ T
0.3504+0.0007 £=0.0077 565k MENDEZ 08 CLEO %(2S) — (T ata—
0.323 +0.014 BAI 028 BES2 ete™

0.32 +0.04 ABRAMS 758 MRK1 ete™ — J/yntra—
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.3354+0.0014+0.0110 60k LADAM 05A CLEO Repl. by MENDEZ 08

1 Not independent from other values reported by ADAM 05A.

WEIGHTED AVERAGE
0.348+0.005 (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)
guantities as additional information.

X2

444444 ABLIKIM 13R BES3 0.2

44444 MENDEZ 08 CLEO 0.1

--------- BAI 02B BES2 3.1
<<<<< ABRAMS 75B MRK1

3.4

(Confidence Level = 0.178)
| | J

0.25 0.3 0.35 0.4 0.45

M(4/28) 7" 77) /Meotal
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r(ete™)/r(J/¥(1S)n*a~) Me/M11
VALUE DOCUMENT ID TECN COMMENT
0.0229+0.0005 OUR FIT
0.0252::0.0028+0.0011 1 AUBERT 028 BABR et e~

1 ysing B(J/4(1S) — et e™) = 0.0593 + 0.0010.
Mt p=)/r(J/AS)rtn) M7/T11
VALUE DOCUMENT ID TECN COMMENT

0.0229+0.0025 OUR FIT
0.0224+0.0029 OUR AVERAGE

0.021640.0026 40.0014 1 AUBERT 028 BABR ete—
0.0327 4+ 0.0077 40.0072 LGRIBUSHIN 96 FMPS 515 7~ Be — 2uX

1 Using B(J/9(1S) — ptp~) = 0.0588 + 0.0010.
F(rtr=)/r(J/vAS)ntn™) Mg/M11
VALUE (units 1073) DOCUMENT ID TECN COMMENT
89 +1.1 OURFIT
8.73+1.39+1.57 BAI 02 BES ete—
r(J/4(1S)n+n~) /I (J/9(1S)anything) M1/lo
VALUE EVTS DOCUMENT ID TECN COMMENT

0.56541+0.0026 OUR FIT
0.554 1+0.008 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram

below.

0.5604 +0.0009£0.0062 565k MENDEZ 08 CLEO #(2S) — te—nta—
0.525 +£0.009 +0.022 4k ANDREOTTI 05 E835 (2S) — J/¢¥X

0.536 +£0.007 +0.016 20k L1:2ABLIKIM 048 BES ¢(25) — J/yX

0.496 +0.037 ARMSTRONG 97 E760 pp — v(2S)

e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.5637+0.0027 £0.0046 60k ADAM 05A CLEO Repl. by MENDEZ 08

1 From a fit to the J /4 recoil mass spectra.

2 ABLIKIM 048 quotes B(4(2S) — J/¥X) / B(¥(2S) — J/vaTa™).

HTTP://PDG.LBL.GOV Page 15 Created: 10/6/2015 12:30



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

WEIGHTED AVERAGE
0.554+0.008 (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)
guantities as additional information.

X2
MENDEZ 08 CLEO 0.9
ANDREOTTI 05  E835 15
ABLIKIM 04B BES 11
ARMSTRONG 97 E760

3.6

(Confidence Level = 0.168)
| | | J

0.4 0.45 0.5 0.55 0.6 0.65 0.7
M(J4/9S)x =) /T (J/(15)anything) r1/o

I (J/¥(1S)neutrals) /T (J/¥(1S)n+ n ™)
Mo/M11 = (0.9761I12+0.719IN13+0.339M129+0.1921M139) /T'11

VALUE DOCUMENT ID TECN COMMENT

0.729+0.008 OUR FIT

0.73 +0.09 TANENBAUM 76 MRK1 ete™

I-(J/ ¢(15) 0 Wo) / lMtotal I-12/ r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.1814+0.0031 OUR FIT

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

0.1769-£0.0008+0.0053 61k 1 MENDEZ 08 CLEO (2S) — ¢te— 270
0.1652-+0.00144+0.0058 13.4k 2 ADAM 05A CLEO Repl. by MENDEZ 08

I Not independent from other measurements of MENDEZ 08.
2 Not independent from other values reported by ADAM 05A.

I (J/9(18)7%x0) /T (J/1(1S)anything) M2/g
VALUE EVTS DOCUMENT ID TECN COMMENT
0.29761+0.0031 OUR FIT

0.320 +0.012 OUR AVERAGE

0.300 +0.008 +0.022 1655 + 44 ANDREOTTI 05 E835 ¢(2S) — J/¢X

0.328 +0.013 +0.008 AMBROGIANI 00A E835 pp — 9(25)

0.323 +0.033 ARMSTRONG 97 E760 pp — v¥(2S)

o o o We do not use the following data for averages, fits, limits, etc. o o o
0.2829+0.0012+0.0056 61k MENDEZ 08 CLEO (2S) — ¢+ 0= 270
0.27764+0.0025+0.0043 13.4k ADAM 05A CLEO Repl. by MENDEZ 08
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r(J/9(1S)n%x0) /T (J/p(1S)xtn™) M2/
VALUE EVTS DOCUMENT ID TECN COMMENT

0.526 +0.008 OUR FIT

0.513 +£0.022 OUR AVERAGE Error includes scale factor of 2.2.

0.504740.00224+0.0102 61k MENDEZ 08 CLEO (2S) — ¢T¢— 270
0.570 +0.009 +0.026 14k 1 ABLIKIM 048 BES  (25) — J/uX

e o o We do not use the following data for averages, fits, limits, etc. o o @
0.4924-+0.00474+0.0086 73k  2:3 ADAM 05A CLEO Repl. by MENDEZ 08
0.571 +0.018 +0.044 4 ANDREOTTI 05 E835 1(25) — J/¢X
0.53 +0.06 TANENBAUM 76 MRK1 eTe™

0.64 40.15 5 HILGER 75 SPEC ete™

1 From a fit to the J/1 recoil mass spectra.

2 Not independent from other values reported by ADAM 05A.

3 Using 13,217 J/1/)7TO 70 and 60,010 J/1/)7'r+7r_ events.

4 Not independent from other values reported by ANDREOTTI 05.
5 Ignoring the J/4(1S)n and J/¢(1S)~~ decays.

[(J/%(15)n)/Total M3/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

336 £ 0.5 OURFIT

32.9 + 1.7 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.

33.75+ 0.17+0.86 68.2k ABLIKIM 12M BES3 ete™ — (2"’13_27
29.8 £ 0.9 +2.3 5.7k BAI 041 BES2 (2S) — J/¢Y~vy~
25,5 + 2.9 386 1 OREGLIA 80 CBAL ete  — J/p2ry

45 +12 17 2BRANDELIK 798 DASP ete — J/p2~y

42 +6 164  2BARTEL 788 CNTR ete™

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

343 £ 0.4 +0.9 18.4k 3 MENDEZ 08 CLEO (2S) — €+€_n
325 £ 0.6 £1.1 2.8k 4 ADAM 05A CLEO Repl. by MENDEZ 08
43 £+ 8 44 TANENBAUM 76 MRK1 ete™

1 Recalculated by us using B(J/¥(1S) — ¢+ ¢7) = 0.1181 + 0.0020.
2 Recalculated by us using B(J/¥(1S) — pTp™) = 0.0588 + 0.0010.
3 Not independent from other measurements of MENDEZ 08.
4Not independent from other values reported by ADAM 05A.
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WEIGHTED AVERAGE
32.9+1.7 (Error scaled by 2.1)

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

"""" ABLIKIM 12M BES3 0.9

‘‘‘‘‘‘‘ BAI 041 BES2 1.6

— OREGLIA 80 CBAL 6.6
BRANDELIK  79B DASP
———= BARTEL 78B CNTR

9.0

(Confidence Level = 0.011)
|

10 20 30 40 50 60
M(J/9(18)n)/Teotal (units 1073)
I (J/4(15)n) /T (J/¥(1S)anything) M3/lo
VALUE EVTS DOCUMENT ID TECN COMMENT

0.0551+0.0008 OUR FIT
0.058 +0.007 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram

below.

0.050 +0.006 +0.003 298 + 20 ANDREOTTI 05 E835 (25) — J/yX
0.072 +£0.009 AMBROGIANI 00A E835 pp — (2S)

0.061 +0.015 ARMSTRONG 97 E760 pp — v(25)

e o o We do not use the following data for averages, fits, limits, etc. o o @
0.0549+0.000640.0009 18.4k 1 MENDEZ 08 CLEO (2S) — £+£_77
0.0546+0.0010+0.0007 2.8k ADAM 05A CLEO Repl. by MENDEZ 08

1 Not independent from other measurements of MENDEZ 08.
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WEIGHTED AVERAGE
0.058+0.007 (Error scaled by 1.4)

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)
guantities as additional information.

X2

—ill - -+ - ANDREOTTI 05 E835 15
—+—— \' - - AMBROGIANI 00A E835 2.3
—+— - -\ - - ARMSTRONG 97 E760 0.0
3.9

(Confidence Level = 0.144)
| | | J

0.02 0.04 0.06 0.08 0.1 0.12
r(J/4(1S)n) /T (J/(15)anything) 13/
F(J/v(1S)n) /T (J/¢(1S)ata™) M3/
VALUE EVTS DOCUMENT ID TECN COMMENT

0.0975+0.0014 OUR FIT
0.0979+0.0018 OUR AVERAGE

0.0979+0.00104+0.0015 18.4k MENDEZ 08 CLEO (2S) — €+€_n
0.098 +£0.005 +0.010 2k 1 ABLIKIM 048 BES ¢(2S) — J/y X
0.091 +0.021 2 HIMEL 80 MRK2 ete  — P(25) X

e o o We do not use the following data for averages, fits, limits, etc. o o @
0.0968+0.00194+0.0013 2.8k 3 ADAM 05A CLEO Repl. by MENDEZ 08
0.095 +0.007 40.007 4 ANDREOTTI 05 E835 P(2S) — J/v X

1 From a fit to the J/1 recoil mass spectra.

2 The value for B(y(2S) — J/v¢(1s)n) reported in HIMEL 80 is derived using B(¢(2S)) —
J/p(AS)7nT 7)) = (33+3))% and B(J/4(1S) — £T£7) =0.13840.018. Calculated
by us using B(J/4(1S) — ¢T47) = (0.1181 = 0.0020).

Not independent from other values reported by ADAM 05A.
4 Not independent from other values reported by ANDREOTTI 05.

I(J/%(15)7°) /Teotal M4/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

12.68+0.32 OUR AVERAGE

12.6 +£0.2 +0.3 4.1k ABLIKIM 12M BES3 ete™ — ¢tio—2y
13.3 +£0.8 +0.3 530 MENDEZ 08 CLEO #(2S) — £+£_2'y
143 +1.4 £1.2 280 BAI 041 BES2 (2S) — J/¢Y~vy~

14 +6 7 HIMEL 80 MRK2 ete™

9 £2 +£1 23 1 OREGLIA 80 CBAL (25) — J/¢2v
o o o We do not use the following data for averages, fits, limits, etc. ® o o

13 +1 #+1 88 ADAM 05A CLEO Repl. by MENDEZ 08
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1 Recalculated by us using B(J/¢(1S) — ¢T¢7) =0.1181 + 0.0020.

I (J/9(15)n°) /T (J/4(1S)anything)
M4/F9 =T14/(F114M12+M13+0.339M129+0.192IM139)

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 o @

0.213+0.01240.003 527 1 MENDEZ 08 CLEO ete — J/pyy

0.22 £0.02 +0.01 2 ADAM 05A CLEO ete  — P(2S) —
/by

1 Not independent from other values reported by MENDEZ 08. Supersedes ADAM 05A.
2 Not independent from other values reported by ADAM 05A.

r(J/9(18)x°) /T (J/¢(1S)nt77) Ma/T11

VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT

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

0.38040.0224+0.005 527 1 MENDEZ 08 CLEO ete™ — J/vyy
0.39 +0.04 +0.01 2 ADAM 05A CLEO ete™ — P(2S) —
Iy
I Not independent from other values reported by MENDEZ 08. Supersedes ADAM 05A.
2 Not independent from other values reported by ADAM 05A.

— HADRONIC DECAYS —————

r(""o hc(1P ))/ Mtotal Ms/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

8.6+1.3 OUR AVERAGE

9.0+1.5+1.3 3k 1GE 11 CLEO ¢(25) — 70 anything
8.4+134+1.0 11k ABLIKIM 108 BES3 (2S) — 70 he

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

seen 92123 ADAMS 09 CLEO (25) — 2nt 27— 270
seen 1282 DOBBS 08A CLEO (25) — n0n .~

seen 168 + 40 ROSNER 05 CLEO (2S) — n0n.~

1 Assuming a width M'(h.(1P)) = 0.86 MeV = [, a measured dependence of the central

value of B = (7.6 +1.4 x T(h.(1P)/Iy) x 10—, and with a systematic error that
accounts for the width variation range 0.43-1.29 MeV.

r(3(1r+ W-)Wo)/rtotal M6/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

35+16 6 FRANKLIN 83 MRK2 et e~ — hadrons
r(2(1r+ W-)Wo)/rtotal F17/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

29 +10 OUR AVERAGE Error includes scale factor of 4.7. See the ideogram below.
2494 0.7+£3.6 2173 ABLIKIM 07D BES2 eTe™ — (25)

126 +£12 +2 410 1 AUBERT  07AUBABR 106 et e~ — 2(rTn)n0~

26.1+ 0.7+3.0 1703  BRIERE 05 CLEO ete™ — (25) —
2(7r+71'_)71'0

30 + 8 42 FRANKLIN 83 MRK2 etTe™
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1 AUBERT 07U reports [ (1(25) — 2(xT 77 )70) /Tigpa] X [M((2S) — eTe™)] =

(297 + 22 + 18) x 10~ keV which we divide by our best value r((25) — et e”)
= 2.35 £ 0.04 keV. Our first error is their experiment’'s error and our second error is the

systematic error from using our best value.

WEIGHTED AVERAGE
29+10 (Error scaled by 4.7)

|

2

X

<<<<<<<<<<<<<<<<< ABLIKIM 07D BES2 14
—+— - AUBERT 07AU BABR 62.5
................. BR'ERE 05 CLEO 10
<<<<<<<<<<<<<<<< FRANKLIN 83 MRK2_ 0.0
65.0
(Confidence Level < 0.0001)
e J
0 50 100 150 200
M(2(xt 77 )7%) /Mital (units 107%)
I (pa2(1320)) /Teotal Mg/l
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN  COMMENT

2.55+0.731+0.47 112+ 31 BAI

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

04c BES2 (2S) — 2(xt a)x0

<2.3 90 BAI 98) BES ete™

I (pP)/ltotal Mo/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

2.87+0.09 OUR FIT

3.00+0.13 OUR AVERAGE Error includes scale factor of 1.1.

3.08+0.05+0.18 4.5k 1 poBBS 14 RVUE ete — (2S) — pp |
3.36+0.09+0.25 1.6k ABLIKIM 07C BES ete™ — ¢(25) — pp
2.87+0.12+0.15 557 PEDLAR 05 CLEO ete™ — ¢(2S) — pp
1.4 +0.8 4 BRANDELIK 79C DASP ete™ — 4(2S) — pp
2.3 +0.7 FELDMAN 77 MRK1 ete™ — ¢(2S) — pp

1 Using CLEO-c data but not authored by the CLEO Collaboration.
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r(pp)/r(J/¥(1S)ntn™) Mo/l1
VALUE (units 10*4) DOCUMENT ID TECN COMMENT
8.34+0.28 OUR FIT
6.98-:0.490.97 BAI 01 BES eTe™ — ¢(25)— pp
F(A*+A=")/Tiotal F20/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
12.8+1.0+3.4 157 1 BAl 01 BES ete™ — #(25) —

hadrons

1 Estimated using B(¥(2S) — J/¢mT n7)= 0.310 £ 0.028.

I-(A/\""o)/rtotal Mo /T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT

< 0.29 90 1 ABLIKIM 13F BES3 ¢(25) — pprta vy
e o o We do not use the following data for averages, fits, limits, etc. ® o o

<12 90 2 ABLIKIM 07H BES2 ete™ — 1(25)

1 Using B(A — 7~ p) = 63.9% and B(x0 — ~y+) = 98.8%.
2 Using B(A — «~ p) = 63.9% and B(n — ~v) = 39.4%.

I'(A/\n) /Ttotal Fa2/T

VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT
2.48+0.341+0.19 60 L ABLIKIM 13F BES3 ¢(2S) — pﬁﬂ-+ Ty

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

<4.9 90 2 ABLIKIM 07H BES2 ete™ — 1(25)

1 Using B(A — 7~ p) = 63.9% and B(n — ~7) = 39.31%.
2Using B(A — 7~ p) = 63.9%.

F(APKT) /Tiotal M23/T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
1.0£0.1+0.1 74.0 BRIERE 05 CLEO ete™ — #(25) —
pPKT 7™
F(APK* 7t 77) [Tiotal M24/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
1.840.3+0.3 45.8 BRIERE 05 CLEO ete™ — 9(25) —
PP Ktnto—n—
F(AA7+77) [Tiotal Fas/I
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
2.8+0.410.5 73.4 BRIERE 05 CLEO ete™ — 9(25) —
pp2(ntaT)
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[ (AA) [Teotal M26/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT

3.57+0.18 OUR AVERAGE

3.75+0.09+£0.23 1.9« 1 DOBBS 14 RVUE ete™ — ¥(2S) — hadrons
3.39+0.20+0.32 337 ABLIKIM 07Cc BES ete — ¥(2S) — hadrons
6.4 +1.8 +0.1 2 AUBERT 078D BABR 106 eT e~ — AA~y
3.28+0.23+0.25 208 PEDLAR 05 CLEO ete  — 1¥(25) — hadrons
e o o We do not use the following data for averages, fits, limits, etc. o o @
1.81+0.20+0.27 80 3 BAI 01 BES ete” — 1¥(25) — hadrons
<4 90 FELDMAN 77 MRK1 ete™ — 1¥(2S5) — hadrons

1 Using CLEO-c data but not authored by the CLEO Collaboration.
2 AUBERT 078D reports [[(¢(2S) — AA)/Tiotall X [F(¥(25) — et e )]=(15+4=+
1) x 10~% keV which we divide by our best value r((25) — et e ) =235+0.04

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

3 Estimated using B(1/(25) — J/int )= 0.310 + 0.028.

I'(/\T"‘ 4+ C.C.)/rtota| |'27/r
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.40+0.03+0.13 2.8k ABLIKIM 13w BES3 (2S) — hadrons
MAZ -7t +c.c.)/Tiotal g/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
1.5410.04+0.13 2.8k ABLIKIM 13w BES3 (2S) — hadrons
M(Z%K*+c.c.)/Tiotal la9/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
1.67+0.13+0.12 276 L ABLIKIM 13D BES3 #(2S) — yAPKT
1 Using B(A — p7—) = 63.9%, and B(Z0 — Ay) = 100%.
F(ZtE7) /Motal l30/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.511+0.21 OUR AVERAGE
2.51+0.154+0.16 281 1 poBBS 14 RVUE eTe™ — %(2S) — hadrons
2.57+0.4440.68 35 PEDLAR 05 CLEO ete™ — ¥(2S) — hadrons
1 Using CLEO-c data but not authored by the CLEO Collaboration.
M(Z9%°) /Ttotal l31/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.321+0.16 OUR AVERAGE
2.25+0.114+0.16 439 1 poBBS 14 RVUE eTe™ — %(2S) — hadrons
2.35+0.364+0.32 59 ABLIKIM 07C BES ete™ — (2S) — hadrons
2.63+0.354+0.21 58 PEDLAR 05 CLEO ete™ — (2S) — hadrons
e o o We do not use the following data for averages, fits, limits, etc. o o @
12 £0.4 +0.4 8  2BAl 01 BES ete™ — (25) — hadrons

1 Using CLEO-c data but not authored by the CLEO Collaboration.
2 Estimated using B(¥(2S) — J/¢mT n7)= 0.310 £ 0.028.

HTTP://PDG.LBL.GOV Page 23 Created: 10/6/2015 12:30



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

I(X(1385)+ =(1385)") /total 32/l

VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT

11+3+43 14 1 gal 01 BES ete™ — 9(25) —
hadrons

1 Estimated using B(¥(25) — J/¢T 77)= 0.310 + 0.028.

M(E~=%)/Tiotal 33/l
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
2.64+0.18 OUR AVERAGE

2.66+0.12+0.20 548 1 DOBBS 14 RVUE ete~ — (25) — hadrons |

3.034+0.40+£0.32 67 ABLIKIM 07Cc BES eTe — ¥(2S) — hadrons
2.384+0.30+0.21 63 PEDLAR 05 CLEO efTe — ¥(2S) — hadrons
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.9440.274+0.15 12  2BAl 01 BES ete™ — 1(25) — hadrons
<2 90 FELDMAN 77 MRK1 etTe™ — (25) — hadrons
1 Using CLEO-c data but not authored by the CLEO Collaboration. I
2 Estimated using B(¥(2S) — J/¢nT )= 0.310 £ 0.028.
=0=0
M(=22°) /Teotal 34/
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.07+0.23 OUR AVERAGE
2.024+0.19+0.15 112 1 poBBS 14 RVUE ete — 1¥(2S) — hadrons I
2.754+0.64+0.61 19 PEDLAR 05 CLEO efte — 1¥(2S) — hadrons
1 Using CLEO-c data but not authored by the CLEO Collaboration. I
I(=(1530)°=(1530)°) /Total I35/l
VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT
5.2+03%32 527 1ABLIKIM 135 BES3 4(2S5) — npPp
e o o We do not use the following data for averages, fits, limits, etc. o o @
<32 90 PEDLAR 05 CLEO eTe — Y(2S) —
hadrons
< 8.1 90 2BAl 01 BES ete™ — 9(25) —
hadrons
1 with N(1535) decaying to pm.
2 Estimated using B(¢(2S) — J/¢nT w7 )= 0.310 £ 0.028.
l-(.Q_ -Q+)/rtotal I-36/r
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
0.47+0.09+0.05 27 lpoBBs 14 RVUE eTe™ — y(25) — |
hadrons
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<1.5 90 ABLIKIM 12Q BES2 ete™ — P(2S) —
hadrons
<1.6 90 PEDLAR 05 CLEO ete — P(2S) —
hadrons
<0.73 90 2 BAI 01 BES ete™ — 1(25) —
hadrons
1 Using CLEO-c data but not authored by the CLEO Collaboration. I

2 Estimated using B(1/(25) — J/ynt )= 0.310 + 0.028.
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0. .—
I'(1r PP)/ Mtotal 37/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.53+0.07 OUR AVERAGE
1.65+0.03+£0.15 4.5k ABLIKIM 13A BES3  #(2S) — p;_37r0
1.544+0.06£0.06 948 ALEXANDER 10 CLEO (2S) — 70 PP
1.32+0.10+£0.15 256 + 18 1 ABLIKIM 05 BES2 ete™ — P(2S) —
pPBYY

1.4 £0.5 9 FRANKLIN 83 MRK2 ete~

1 Computed using B(7r0 — vv) = (98.80 £ 0.03)%.
I‘(N(940)?+ cc.— m0 pﬁ)/rtotal Mg/l
VALUE (units 10_5) EVTS DOCUMENT ID TECN  COMMENT
6.42+0.20%]-78 1.9k 1 ABLIKIM 13A BES3 (25) — ppn0

1 From a fit of 70 pp data to eight distinct intermediate N p resonant states.
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

73 i‘%g OUR AVERAGE Error includes scale factor of 2.5.

3.58:£0.25 " 529 1.1k L ABLIKIM 13A BES3  (2S) — ppn0
8.1 £0.7 +0.3 474 2 ALEXANDER 10 CLEO (2S) — #0pp
L From a fit of 70 pp data to eight distinct intermediate Np resonant states.

2From a fit of the pp and p7r0 mass distributions to a combination of N(1440)p,

70 f0(2100), and two other broad, unestablished resonances.

I(N(1520)p+ c.c. — 7°pp) /Tiotal l40/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
0.64:0.05+3-22 02k L1ABLIKIM 13A BES3 ¢(25) — ppn0

1 From a fit of 70 pp data to eight distinct intermediate N p resonant states.
r(N(1535)p+ c.c. — 70 pP) /Teotal Fa1/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
2.47+0.2810-39 0.7k LABLIKIM 137 BES3  4(25) — ppr0

L From a fit of 70 pp data to eight distinct intermediate Np resonant states.
r(N(1650)3+ cc.— n0 Pﬁ)/rtotal Fa2/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN  COMMENT
3.76+028%]-3] 1.1k 1 ABLIKIM 13A BES3 (25) — ppn0

L From a fit of 70 pp data to eight distinct intermediate Np resonant states.
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r(N(1720)p+ c.c. — 7@ pP) /Ttotal a3/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
1.79:+0.10+0:24 05k LABLIKIM 137 BES3  4(25) — ppr0

1 From a fit of 70 pp data to eight distinct intermediate N p resonant states.
r(N(2300)p+ c.c. — 7@ pP) /Teotal Taa/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
2.62+0281 112 0.0k LABLIKIM 13A BES3 (25) — ppn0

L From a fit of 0 pp data to eight distinct intermediate Np resonant states.
r(N(2570)p+ c.c. = 7°pP) /Ttotal l45/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
2.13+0.08 7049 0.8k  LABLIKIM 13A BES3 4(25) — ppn0

L From a fit of 70 pp data to eight distinct intermediate Np resonant states.
I (n°£(2100) — 7°pp) /Tiotal la6/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
1.1+0.440.1 76 LALEXANDER 10 CLEO #(25) — 70pp

0

LFrom a fit of the pp and pm” mass distributions to a combination of NT(1440)5,

70 f0(2100), and two other broad, unestablished resonances.

'(nPP)/Ttotal la7/T

VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT

6.0+ 0.4 OUR AVERAGE

6.4+0.24+0.6 679 1 ABLIKIM 13s BES3 (2S) — 7npp

5.6+0.6+0.3 154 1 ALEXANDER 10 CLEO (2S) — npp

5.8+1.14+0.7 44.8 + 8.5 2 ABLIKIM 05E BES2 eTe™ — (25) —
PPYY

8 +3 +3 9.8 BRIERE 05 CLEO eTe™ — (25) —
pﬁ7r+7r_ 70

1 with N(1535) decaying to pm.
2Computed using B(n — ~vv) = (39.43 4 0.26)%.

I(nf(2100) — 7pP) /Ttotal lag/T
VALUE (units 1075) EVTS DOCUMENT ID TECN  COMMENT
1.240.440.1 31 L ALEXANDER 10 CLEO (2S) — npp

1 From a fit of the pp and pn distributions to a combination of N*(1535) B and 7 f;(2100).
r(N(1535)P — npP)/Ttotal Tao/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN  COMMENT
4.41+0.6+0.3 123 LALEXANDER 10 CLEO %(2S) — npp

1 From a fit of the pP and p1 distributions to a combination of N*(1535)% and 7 f;(2100).
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I (wpP)/Ttotal so/T
VALUE (units 10°%)  EVTS DOCUMENT ID TECN  COMMENT
0.69+0.21 OUR AVERAGE
0.6 +0.2 £0.2 212 BRIERE 05 CLEO ete™ — 9(25) —
pﬁﬂ'+ T 7r0
0.8 £0.3 +0.1 149401 lBAI 038 BES  (2S) — pprt a0
1 Normalized to B(1(25) — J/¢yxt 7)) = 0.305 + 0.016.
r(¢Pﬁ)/rtotal Ms1/T
VALUE (units 10~%) CLY% DOCUMENT ID TECN  COMMENT
<0.24 90 BRIERE 05 CLEO ete™ — 9(25) —
pPKT K™
e o o We do not use the following data for averages, fits, limits, etc. o o @
<0.26 90 1 gal 038 BES (25) - KT K pp
1 Normalized to B(y(2S) — J/¢¥nT 7)) = 0.305 + 0.016.
I'(7r ta~ Pﬁ) /Ttotal Ms2/T
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
6.010.4 OUR AVERAGE
5.9+0.240.4 904.5 BRIERE 05 CLEO ete™ — 9(25) —
pprT T
8 +£2 L TANENBAUM 78 MRK1 ete™
1 Assuming entirely strong decay.
M(priz~orc.c.) /Tiotal 53/l
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
2.48+0.17 OUR AVERAGE
2.45+0.114+0.21 851 ABLIKIM 06 BES2 ete  — pr— X
2.524+0.1240.22 849 ABLIKIM 061 BES2 ete™ — prtXx
r(Pﬁﬂ'- Wo)/rtotal Msa/T
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
3.18+0.50+0.50 135 + 21 ABLIKIM 06l BES2 ete™ — pr—n0X
r("77r+ W-)/rtotal Ise/T
VALUE (units 10~%) CL% DOCUMENT ID TECN  COMMENT
<1.6 90 BRIERE 05 CLEO ete™ — 9(25) —
2(xt 7r_)7r0
I (nrt 7~ 70) /Tiotal s7/T
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
9.5+0.7+1.5 1 BRIERE 05 CLEO ete™ — w(25) —
hadr
o o o We do not use the following data for averages, fits, limits, etc. ® o o
10.3+0.8+1.4 201.7  2BRIERE 05 CLEO ete™ — 4(25) —
n3m(n — v7)
8.1+1.4+1.6 50.0  2BRIERE 05 CLEO ete™ — 9(25) —
n3m(n — 3m)
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1Average ofn - yvyand n — 3.
2 Not independent from other values reported by BRIERE 05.

F2(7* 77)n) /Teotal Isg/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.240.6+0.1 16 1 AUBERT 07AU BABR 10.6 et e™ — 2(xT a7 )ny

1 AUBERT 07AU quotes FZJQ(ZS)B(z/}QS) — 2(rt 7)) -B(n — ) =1.240.7+£0.1eV.

/ p—

Mozt 7"0)/ Mtotal Mso/T

VALUE (units 10=%) EVTS DOCUMENT ID TECN  COMMENT

45+1.6+1.3 12.8 BRIERE 05 CLEO ete™ — (25) —
hadr

Mwnt ™) /Tiotal Feo/T

VALUE (units 1074) EVTS DOCUMENT ID TECN  COMMENT

7.3+1.2 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.

8.44+05+1.2 386 ABLIKIM 07D BES2 ete™ — (29)

122422407 37 1 AUBERT 07AU BABR 106 eTe™ — wrnta v

8.24£0.54+0.7 391 BRIERE 05 CLEO ete™ — ¢(25) —

2(7T+7T_)7T0
48406407 1004+22  2BAl 038 BES  (25) — 2(xtx—)a0

1 AUBERT 07AU quotes rfe(zs) ‘B(¥(25) —» wrntn~) B(w — 37)=2.69+0.73+
0.16 eV.
2 Normalized to B(y(2S) — J/¢¥nT 7)) = 0.305 + 0.016.

WEIGHTED AVERAGE
7.3+1.2 (Error scaled by 2.1)

X2

""""""" ABLIKIM 07D BES2 0.8

- AUBERT 07AU BABR 4.6

~~~~~~~~~~ BRIERE 05 CLEO 1.2
............... BAl 03B BES 7.1
13.7

(Confidence Level = 0.0034)
| J

0 5 10 15 20 25

I'(w7r+7r_)/l'tota| (units 10™4)
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+
I-(b1 7"?) /Ttotal Fe1/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
4.0 £0.6 OUR AVERAGE Error includes scale factor of 1.1.
51 +£0.6 £0.8 202 ABLIKIM 07D BES2 eTe™ — 4(25)
218793 +002 170 ADAM 05 CLEO ete™ — (25)
3.2 +0.6 £05 61 + 11 L2 gl 038 BES  ¢(25) — 2(nt 7 )x0
e o o We do not use the following data for averages, fits, limits, etc. ® o o
5.2 £0.8 £1.0 1Al 99C BES Repl. by BAI 03B

1 Assuming B(by — wm)=L1.
2 Normalized to B(y(2S) — J/¢¥nT7) = 0.305 + 0.016.

l'(b‘} 7"0)/ Mtotal Fe2/T
VALUE (units 10—%4) EVTS DOCUMENT ID TECN  COMMENT
2.351 047 +0.40 45 ADAM 05 CLEO ete™ — ¢(25)
I (w£(1270)) /Tiotal le3/T
VALUE (units 100%)  CL% EVTS DOCUMENT ID TECN  COMMENT
2.2 +£0.4 OUR AVERAGE
2.3 +0.5 +0.4 57 ABLIKIM 07D BES2 ete™ — (25)
2.05+0.41+0.38 62+ 12 BAI 04C BES2 (2S) — 2(xt7)x0
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<1.5 90 1 gal 038 BES  ¢(2S) — 2(rt 7 )x0
<1.7 90 BAI 98J BES Repl. by BAI 03B
1 Normalized to B(1(25) — J/¢pxt 7)) = 0.305 + 0.016.

M(rt 7~ Kt K~) /Tiotal s/l
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT

7.5+0.9 OUR AVERAGE Error includes scale factor of 1.9.

10.94+1.940.2 85 1 AUBERT 07AK BABR 10.6 et e™ —

ata Kt K™ ¥
7.14£0.3+0.4 817.2 BRIERE 05 CLEO ete™ — 9(25) —
KtK—nta—
16 +4 2 TANENBAUM 78 MRK1 ete™

1 AUBERT 074K reports [ (¢(2S) — 7T n~ KT K™)/Fioall X [M(#(2S) — eTe™)]
= (2.56 £ 0.42 £ 0.16) x 10~3 keV which we divide by our best value r((2S) —

et e_) = 2.35 £ 0.04 keV. Our first error is their experiment’s error and our second
error is the systematic error from using our best value.

2Assuming entirely strong decay.

M(p° K+ K~)/Ttotal les/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

2.240.24+0.4 223.8 BRIERE 05 CLEO ete™ — ¢(25) —
KTK ntr—
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I (K*(892)°K%(1430)°) /T total

e/l

VALUE (units 1074) % EVTS DOCUMENT ID TECN COMMENT
1.86-:0.321+0.43 93 + 16 BAI 04cC P(2S) - Kt K= ntz—
e o o We do not use the following data for averages, fits, limits, etc. ® o o

<1.2 90 BAI 98) BES ete™

r(K+ K-ntm n)/rtotal I-67/r
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

1.34+0.7+0.1 7 1 AUBERT

07AU BABR 106 et e~

— K+K_7T+7T_’I’]’7

1 AUBERT 07AU quotes I'Z)Q(ZS)B(Q/}QS) — 2(rt 7)) -B(n — v7v) =1.240.7+£0.1eV.

MK+t K= 2(xt7~)70) /Tiotal Fea/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

10.0+2.5+1.8 65 ABLIKIM 07D BES2 ete™ — (29)

I (K1(1270)* KF) /T sotal 70/

VALUE (units 10_4) DOCUMENT ID TECN COMMENT

10.04+1.8+2.1 1Al 99c BES ete~

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

M(KEKEmt 7)) [Tiotal F7a/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

2.2040.2540.37 834+ 9 ABLIKIM 050 BES2 etTe™ — 4(25)

[(6°PP) /T total F72/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

0.5+0.1+0.2 61.1 BRIERE 05 CLEO ete™ — 9(25) —
pprt ™

M(K+K*(892)°7~ +c.c.) /Teotal M3/

VALUE (units 10*4) DOCUMENT ID TECN COMMENT

6.7+25 TANENBAUM 78 MRK1 et e~

F2(r* 7)) /Teotal 74/T

VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT

2.440.6 OUR AVERAGE Error includes scale factor of 2.2.

2.240.2+0.2 308 BRIERE 05 CLEO

45+1.0 TANENBAUM 78 MRK1
0 —

r(P atn )/rtotal

VALUE (units 10~%) EVTS DOCUMENT ID TECN

eTe™ — (25) —
2(r T 7))
ete™

M7s/T

COMMENT

2.240.6 OUR AVERAGE Error includes scale factor of 1.4.
2.0+£0.2+0.4 285.5 BRIERE 05 CLEO
TANENBAUM 78

42+15 MRK1
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MK+ K~ 7t 7~ 70) /Tiotal M76/T

VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT

12.6::0.9 OUR AVERAGE

18.7+£5.74+0.3 32 1 AUBERT 07AU BABR 10.6 et e™ —
KtK—ntro— 7r0fy

11.74£1.0+1.5 597 ABLIKIM 066 BES2 (25) - Kt K—nta— 0

12.740.5£1.0 711.6 BRIERE 05 CLEO ete™ — (25) —

KtKk—ztz— 70
L AUBERT 07AU reports [F(¢(2S) — KtK-xtz— WO)/rtotaI] x [F(y(25) —
et e )] = (44 £ 13 +£3)x 10~4 keV which we divide by our best value r((2S) —

et e_) = 2.35 £ 0.04 keV. Our first error is their experiment’s error and our second
error is the systematic error from using our best value.

I‘(w fo(1710) - wKt K‘)/I‘tota| F72/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
5.94+2.01+0.9 19 ABLIKIM 06G BES2 (2S) —

Ktk—atr—x0
r(K*(892)° K~ 7t n0 + c.c.)/Teotal g/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
8.61+13+1.8 238 ABLIKIM 066G BES2 (2S) —

KTK ntn— 71'0
r(K*(892)* K—ntn~ + c.c.)/Tiotal F79/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
9.61+2.2+1.7 133 ABLIKIM 066G BES2 (2S) —

Ktk—atz—x0
r(K*(892)* K~ p° + c.c.)/Tiotal lgo/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
7.3+2.2+1.4 78 ABLIKIM 06G BES2 (2S) —

Ktk—atzr—x0
M(K*(892)° K~ p* + c.c.)/Tiotal g1/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
6.1+1.3+1.2 125 ABLIKIM 066G BES2 (2S) —

KTK rntn— 71'0
F(nK* K=, none)/liotal a2/l
VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT

3.084+0.29+0.25 0.3k 1 ABLIKIM 12L BES3 #(2S) — Kt K™ vy

e o o We do not use the following data for averages, fits, limits, etc. o o @
<13 90 BRIERE 05 CLEO ete  — P(2S) —

KTK—nta—x0
1 Excluding 7 ¢.

HTTP://PDG.LBL.GOV Page 31 Created: 10/6/2015 12:30



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

MwK*K™)/Total Mg/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.62+0.11 OUR AVERAGE Error includes scale factor of 1.1.
1.56+0.04+0.11 2.8k ABLIKIM 146 BES3 (25) » Kt K~ ata—x0
2.3840.3740.29 78 ABLIKIM 066 BES2 (25) » KT K~ xtzx—x0
1.9 £0.3 +£0.3 76.8 BRIERE 05 CLEO ete™ — #(25) —
Kt K= 7t 770

1.5 +£0.3 0.2 23 1 BAl 038 BES 1(25) > KT K xtz—#0

1 Normalized to B(1/(25) — J/¢pxt 7)) = 0.305 + 0.016.
I'(w K* (892)+ K+ C.C.)/rtota| |'34/r
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
20.7+2.6 OUR AVERAGE
18.942.942.2 396 ABLIKIM 13v BES3  ¢(25) — wk%Kk— T
22.6+3.0+2.4 535 ABLIKIM 13M BES3 (25) —» wKt K~ 70
I (wK%(1430)" K~ + c.c.) /Tiotal Fgs/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
6.1 £1.2 OUR AVERAGE
6.394+1.50-£0.78 128 ABLIKIM 13M BES3 (25) —» wKK~xt
5.86+1.61+0.83 143 ABLIKIM 13M BES3 ¢(25) —» wKtK— 70
I (wK*(892)° K%) /T total lge/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
16.8+2.5+1.6 356 ABLIKIM 13M BES3 (25) —» wKK™xt
I (wK35(1430)° KO) /T gotal Fez/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
5.82+2.08+0.72 116 ABLIKIM 13M BES3 ¢(25) —» wkIKk—
M(wX(1440) » wK2 K~ 7t +c.c.) /Tiotal g/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
1.60+0.27+0.24 109 1 ABLIKIM 13M BES3 ¢(25) —» wkIKk—

1X(144O) compatible with 7(1405) and n(1475). A f{(1420) is also possible.

M (wX(1440) » w KT K~ 70) /Tiotal go/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
1.09+0.20+0.16 82 1 ABLIKIM 13M BES3 (2S) — wKT K~ #0
1X(144O) compatible with 7(1405) and n(1475). A f{(1420) is also possible.
M(wf1(1285) » wKE K~ 7t +c.c.) /Tiotal loo/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
0.302+0.098+0.027 22 1 ABLIKIM 13M BES3 (25) —» wKK~xt

1 Statistical signficance 4.5 0. This measurement is equivalent to a limit of < 0.478 X 1072
at 90% C.L.
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M(wf(1285) = wK* K~ 7°) /Total o1/T
VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT
0.125+0.070+0.013 10  1ABLIKIM 13M BES3 #(2S) » wKT K70

1 Statistical signficance 3.2 0. This measurement is equivalent to a limit of < 0.221 x 1070
at 90% C.L.

F3(rt 7)) /Miotal Fo2/T

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

3.5 £2.0 OUR AVERAGE Error includes scale factor of 2.8.

5.45+0.4240.87 671 ABLIKIM 05H BES2 ete™ — (25) —
3(xt77)

1.5 +1.0 L TANENBAUM 78 MRK1 et e~

1 Assuming entirely strong decay.

M(ppntn~7°) /Tiotal o3/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
7.3+0.4+0.6 434.9 BRIERE 05 CLEO ete™ — 9(25) —
pprm T 71'0

MKt K™)/Tiotal Fosa/T
VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT

7.1 £0.5 OUR AVERAGE Error includes scale factor of 1.5.

7.48+0.23+0.39 1.3k I METREVELI 12 ¥(25) —» KT K~

6.3 +£0.6 +0.3 DOBBS 06A CLEO ete—

10 +7 BRANDELIK 79C DASP ete™
e o o We do not use the following data for averages, fits, limits, etc. o o @
<5 90 FELDMAN 77 MRK1 ete™

1 Obtained by analyzing CLEO-c data but not authored by the CLEO Collaboration.

0 1,0
M(KS KY)/Tiotal los/I
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
5.3440.33 OUR AVERAGE
5.2840.25+0.34 478 + 23 1 METREVELI 12 ¥(2S) — KLKO
5.8 +0.8 +0.4 DOBBS 06A CLEO et e
5.2440.47+0.48 156 + 14 2 BAI 048 BES2 (25) — KIKO —
ata— X

1 Obtained by analyzing CLEO-c data but not authored by the CLEO Collaboration.
2 Using B(K% — aT77) = 0.6860 + 0.0027.

M(rta 1r°) /Ttotal Fos/T
VALUE (units 1074) EVTS DOCUMENT ID TECN  COMMENT

2.014+0.17 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.
2.14+0.03 1012 7k L ABLIKIM 12H BES3 eTe™ — 4(25)
1.8140.1840.19 260+ 19 2 ABLIKIM 05) BES2 eTe™ — (25)
1.887 018 +0.28 194 ADAM 05 CLEO ete™ — %(25)
0.85+0.46 4 FRANKLIN 83 MRK2 et e~ — hadrons
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1 From ¥(2S) — 7t 7~ 70 events directly. The quoted systematic error includes a
contribution of 4% (added in quadrature) from the uncertainty on the number of (25)
events.

2From a PW analysis of P(2S) — ntx— 0.

WEIGHTED AVERAGE
2.0140.17 (Error scaled by 1.7)

2

X
~~~~~ ABLIKIM 12H BES3 1.2
------ ABLIKIM 05 BES2 0.6
~~~~~ ADAM 05 CLEO 0.2
- - FRANKLIN 83 MRK2 _ 6.4
8.4

(Confidence Level = 0.038)
| J

0 1 2 3 4

I'(7r+ T 7T0) /Tiotal (units 1074

I(p(2150)m — 7+ 7~ 70) /Teotal Fo7/T
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
1040257313 1aBLIKIM 055 BES2 (25) — p(2150)7 — ntx— 70

1 From a PW analysis of $(2S) — a0

M (p(770)7 = 7+ 7~ 70) /Tiotal Fog/I

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

0.32+0.12 OUR AVERAGE Error includes scale factor of 1.8.

0.514£0.07+0.11 1 ABLIKIM 05) BES2 (25) — p(770)7 —
7T+ T

0.247 358 10.02 22 ADAM 05 CLEO ete™ — (25)

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

<0.83 90 1 FRANKLIN 83 MRK2 et e~

<10 90 BARTEL 76 CNTR ete™

<10 90 2 ABRAMS 75 MRK1 ete™

1 From a PW analysis of P(2S) —» ntx— 70,
2 Final state po 0.
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(7t 7)) /Teotal Foo/T
VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT
0.78+0.26 OUR AVERAGE
0.764+0.25+0.06 30 I METREVELI 12 ¥(2S) — atn—
8 &5 BRANDELIK 79C DASP ete™
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<21 90 DOBBS 06A CLEO ete™ — (29)
<5 90 FELDMAN 77 MRK1 ete™

1 Obtained by analyzing CLEO-c data but not authored by the CLEO Collaboration. Using
$(3770) — 7T 7~ for continuum subtraction.

I (K1(1400)% K¥F) /Tiotal Moo/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<3.1 ) 1gal 99c BES ete
1 Assuming B(K7(1400) — K*m)=0.94 + 0.06
I (K%(1430)* KF) /T sotal o1/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
7124062131 25112 ABLIKIM 12l BES3 ete— — 4(25)
M(K* K= 7°) /Teotal Mo2/T
VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT
4.07+0.16+0.26 0.9k ABLIKIM 12L BES3 etTe™ — 4(25)
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<8.9 90 1 FRANKLIN 83 MRK2 ete™ — hadrons
F(K+K*(892)~ +c.c.) /Total M103/T
VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN COMMENT
2.9 +£0.4 OUR AVERAGE Error includes scale factor of 1.2.
3.18:+0.30 792 0.2k ABLIKIM 12l BES3 ete™ — (25)
29 T13 +04 9.6+ 4.2 ABLIKIM 051 BES2 ete™ — (25)
13 739 +o03 7 ADAM 05 CLEO ete — %(25)
e o o We do not use the following data for averages, fits, limits, etc. o o @
<5.4 90 FRANKLIN 83 MRK2 et e~ — hadrons
I(K*(892)° K%+ c.c.) /Tiotal l104/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
10.94+2.0 OUR AVERAGE
13.3f%:gj:1.7 65.6 + 9.0 ABLIKIM 051 BES2 eTe™ — (25)
9.2737+0.9 25 ADAM 05 CLEO ete™ — %(25)

HTTP://PDG.LBL.GOV Page 35 Created: 10/6/2015 12:30



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update

M(K* K*(892)~ +c.c.) /T (K*(892)°K°+c.c.) l103/T104
VALUE DOCUMENT ID TECN COMMENT

0.16+0.06 OUR AVERAGE

0.22+3-19 ABLIKIM 051 BES2 ete™ — w(25)
0.1415-08 ADAM 05 CLEO ete™ — (25)
(@7t 77)/Ttotal o5/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

1.17+0.29 OUR AVERAGE Error includes scale factor of 1.7.

2.42+40.954+0.04 10 +4 L2 AUBERT 07AK BABR 10.6 et e —
ata— Kt K™~y

0.9 +0.2 +0.1 47.6 BRIERE 05 CLEO ete™ — 9(25) —
KtK atna—
1.5 £0.2 £0.2 51.5+8.3 3 BAI 038 BES ¢(2S) » Kt K ntzx—

L AUBERT 07AK reports [[(4(2S) — ¢nt ™) /Tigrall X [M(0(2S) — eTe™)] =

(0.57 £ 0.22 4 0.04) x 10~3 keV which we divide by our best value M((2S) — eTe™)
= 2.35 £ 0.04 keV. Our first error is their experiment’'s error and our second error is the
systematic error from using our best value.

2Using B(¢p — KT K™) = (49.3 % 0.6)%.
3 Normalized to B(1/(25) — J/ipnt 7~) = 0.305 + 0.016.

M(¢%(980) = 7t 7~) /Tiotal 106/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.68+0.24 OUR AVERAGE Error includes scale factor of 1.1.
1.4440.704£0.02 6 + 3 L2 AUBERT 07AK BABR 10.6 et e~ —
ata Kt K— 07
0.6 £0.2 £0.1 18.4+6.4  3BAl 038 BES 4(25) — Kt K atn—
L AUBERT 07AK reports [[(4(2S) — ¢%(980) — 7t 77)/Tiopall X [F(¥(2S) —
et e )] =(0.34+£0.16+0.04) x 1073 keV which we divide by our best value r((2S) —

et e_) = 2.35 £ 0.04 keV. Our first error is their experiment’s error and our second
error is the systematic error from using our best value.

2Using B(¢p — KT K™) = (49.3 % 0.6)%.
3 Normalized to B(y(2S) — J/¢¥nT 7)) = 0.305 + 0.016.

F(2(KT K™))/Teotal Mo7/T

VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT

0.6:0.1+0.1 59.2 BRIERE 05 CLEO ete™ — ¢(25) —
2(KTK™)

r(¢ K+ K—)/rtotal r108/r

VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT

0.70+0.16 OUR AVERAGE

0.8 £0.2 0.1  36.8 BRIERE 05 CLEO ete™ — 9(25) —
2(KTK™)

0.6 £0.2 +£0.1  16.1+50  lBAI 038 BES  #(25) — 2(KTK™)

1 Normalized to B(y(2S) — J/¢¥nT 7)) = 0.305 + 0.016.
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M(2(K* K~)a0) /Tiotal 100/
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.1+0.2+0.2 44.7 BRIERE 05 CLEO ete™ — 9(25) —
2(KtT K—)70

I (¢n)/Ttotal M0/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
3.10+0.31 OUR AVERAGE
3.14+0.23+0.23 0.2k ABLIKIM 12L BES3 eTe™ — 1(25)
20 T12 +o0.4 6 ADAM 05 CLEO ete™ — (25)
3.3 +£1.1 +£0.5 17 ABLIKIM 04k BES ete™ — 4(25)

/
r(¢7l )/rtotal M111/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
3.1+1.440.7 8 L ABLIKIM 04k BES ete™ — 1(25)

1 Calculated combining n/ — ~p and T]7T+7T_ channels.

/
I (wn')/Teotal M2/l
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
32F28+07 4 1ABLIKIM 04k BES eTe™ — (25)

1 Calculated combining n/ — ~p and T]7T+7T_ channels.

I (wn®) /Ttotal M3/l
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
2.1 £0.6 OUR AVERAGE
25 t12 102 14 ADAM 05 CLEO ete™ — w(25)
1.87 70981008 14 ABLIKIM 04L BES ete™ — 4(25)

/
[ (p7') /Tiotal M114/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
1.8711% +0.33 2 ABLIKIM 04. BES ete— — w(25)
I (pn)/Teotal M5/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
2.2 +£0.6 OUR AVERAGE Error includes scale factor of 1.1.
3.0 T35 +02 18 ADAM 05 CLEO ete™ — w(25)
178708 +0.17 13 ABLIKIM 04L BES ete™ — 4(25)
I'(wn) /Ttotal M6/l
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<11 90 ADAM 05 CLEO ete™ — (29)
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<31 90 ABLIKIM 04Kk BES eTe™ — 4(25)
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I (¢7°) /Total Ma7/T
VALUE (units 10’5) CL% DOCUMENT ID TECN COMMENT
<0.04 920 ABLIKIM 12L BES3 eTe™ — ¢(25)
e o o We do not use the following data for averages, fits, limits, etc. o o @
<0.7 920 ADAM 05 CLEO ete™ — (29)
<0.4 90 ABLIKIM 04k BES ete™ — 4(29)
r("7c ata— 7"0) /rtotal r118/r
VALUE (units 10’3) CL% DOCUMENT ID TECN COMMENT
<1.0 920 PEDLAR 07 CLEO ete™ — (29)
F(pPK* K™)/Teotal M9/l
VALUE (units 10’5) EVTS DOCUMENT ID TECN COMMENT
2.7+0.6+0.4 30.1 BRIERE 05 CLEO ete™ — 9(25) —
pPKT K™

F(AnK2+c.c.) /Tiotal 120/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.81+0.1140.14 50 1 ABLIKIM 08C BES2 ete™ — J/u

LUsing B(A — pnT) = 63.9% and B(KS — 7 77) = 69.2%.
I(#5(1525)) /Tiotal M121/7
VALUE (units 10’4) CLY% EVTS DOCUMENT ID TECN COMMENT
0.44+0.12+0.11 20 £ 6 BAI 04C ¥(25) — 2(KTK™)
e o o We do not use the following data for averages, fits, limits, etc. o o @
<0.45 90 BAI 98) BES ete™ — 2(KTK™)
I (©(1540) 6(1540) » K pK~7i+c.c.)/Tiotal M22/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<0.88 90 BAI 04G BES2 ete™
r(6(1540) K~ 7— K% pK~ 1) /Ttotal 23/
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<1.0 90 BAI 04G BES2 ete™
r(6(1540)KYp— KLPK* n)/Tiotal 124/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<0.70 90 BAI 04G BES2 ete™
r(6(1540)K+ n— KYBK* n)/Tiotal F125/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<2.6 90 BAI 04G BES2 ete™
r(6(1540) K2 p— KL pK~7)/Teotal l126/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<0.60 90 BAI 04G BES2 ete™
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0 30
M(KS KS)/Tiotal M127/T
VALUE (units 10*4) DOCUMENT ID TECN COMMENT

<0.046 1Al 04D BES ete™

1 Forbidden by CP.
— RADIATIVE DECAYS ——

r(’YXcO(]-P))/rtotal 128/

VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT
9.99+0.27 OUR FIT
9.2 +0.4 OUR AVERAGE

9.224+0.11+0.46 72600 ATHAR 04 CLEO ete  — X
9.9 40.5 +0.8 1 GAISER 86 CBAL ete— — X
7.2 £23 1 BIDDICK 77 CNTR ete™ — ~X
75 +£26 LWHITAKER 76 MRK1 eTe~
1 Angular distribution (1—|—c0520) assumed.
I'(7 Xc1(1P ))/ Mtotal M20/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
9.55+0.31 OUR FIT
8.9 +£0.5 OUR AVERAGE
9.07£0.11+0.54 76700 ATHAR 04 CLEO ete  — X
9.0 4£0.5 +0.7 1 GAISER 86 CBAL ete— — X
7.1 +1.9 2 BIDDICK 77 CNTR ete™ — ~X
1 Angular distribution (1-0.189 c0529) assumed.
2 valid for isotropic distribution of the photon.
[ (vxc2(1P))/Trotal F130/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
9.11+0.31 OUR FIT
8.8 £0.5 OUR AVERAGE Error includes scale factor of 1.1.
9.33+0.144+0.61 79300 ATHAR 04 CLEO ete™ — X
8.0 +0.5 +0.7 1 GAISER 86 CBAL ete— — X
7.0 £2.0 2 BIDDICK 77 CNTR ete™ — X

1 Angular distribution (1—0.052 cosze) assumed.
2 valid for isotropic distribution of the photon.

[T (vxc0(1P)) + T (vxc1(1P)) + T (vXc2(1P))] /Total (F128+T120+M130)/T

VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
27.640.34+2.0 1 ATHAR 04 CLEO ete™ — ~X

I Not independent from ATHAR 04 measurements of B(v X, y)-
I (vxco(1P))/T (vxc1(1P)) 128/T129
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
1.02+0.0140.07 L ATHAR 04 CLEO ete™ — ~X

1 Not independent from ATHAR 04 measurements of B(vx,.y)-
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I (vxc2(1P))/T (vxc1(1P)) 130/T129
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
1.034+0.02+0.03 1 ATHAR 04 CLEO eTe — v X
1 Not independent from ATHAR 04 measurements of B(vxeg)-
I (vxco(1P))/T (vxc2(1P)) M28/M130
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.99+0.024+0.08 1 ATHAR 04 CLEO efTe — v X
1 Not independent from ATHAR 04 measurements of B(yx. 7).
cJ
r(’)’ 77c(15))/ Mtotal M31/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
0.34 £0.05 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
0.432+0.016+0.060 MITCHELL 09 CLEO efTe — v X
0.32 +£0.04 +£0.06 2560 1 ATHAR 04 CLEO eTe — v X
0.28 +0.06 2 GAISER 86 CBAL eTe — X
L ATHAR 04 used I_77 (15) = 24.8 4+ 4.9 MeV to obtain this result.
C
2 GAISER 86 used I = 11.5 + 4.5 MeV to obtain this result.
nc(15)
c
WEIGHTED AVERAGE
0.34+0.05 (Error scaled by 1.3)
2
X
MITCHELL 09 CLEO 2.0
ATHAR 04 CLEO 0.1
GAISER 86 CBAL 1.2
3.3

0 0.2 0.4 0.6 0.8 1
F(vnc(ls))/rtom (units 1072)
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r(’)’ 77c(25))/ Mtotal M32/T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

7+2+4 1 ABLIKIM 126 BES3 (2S) —» vKOK =, KK=0
o o o We do not use the following data for averages, fits, limits, etc. ® o o
< 8 90 2 CRONIN-HEN..10 CLEO (2S) — yKKn
<20 90 ATHAR 04 CLEO ete™ — ~X
20-130 95 EDWARDS  82C CBAL eTe™ — ~X

L ABLIKIM 126 reports F(¥(2S) — Ync(25))/Tiotall X [B(nc(25) — KKm)] =
(1.30 & 0.20 + 0.30) x 10~ which we divide by our best value B(n.(2S) —» KKm)

=(1.9+1.2) x 102, Our first error is their experiment’s error and our second error is

the systematic error from using our best value.
2 CRONIN-HENNESSY 10 reports [I'(w(25) — fync(25))/l'tota|] X [B(n.(25) —

KKm)] < 14.5x 10~ which we divide by our best value B(n.(2S5) — KKm) =

1.9x 1072, This measurement assumes M'(n-(2S)) = 14 MeV. CRONIN-HENNESSY 10
gives the analytic dependence of limits on width.

r(’)"l‘l’o) /l'tota| r133/r
VALUE (units 1076) CL% EVTS DOCUMENT ID TECN COMMENT
1.58+0.40+0.13 37 ABLIKIM 10F BES3 ¢(2S) — ~yn9
e o o We do not use the following data for averages, fits, limits, etc. o o @
< 5 90 PEDLAR 09 CLE3 (25) — ~+X
<5400 95 1 LIBERMAN 75 SPEC ete™
<1x10% 90 WIIK 75 DASP etTe™
1 Restated by us using B(¢(2S) — pwt ©w—) = 0.0077.
I'(7 77'(958)) /Ttotal M134/T
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
1.231+0.06 OUR AVERAGE
1.26+0.03+0.08 2226 1 ABLIKIM 10F BES3 (2S) — 3yt T,
2’y7r+7r_
1.19+0.0840.03 PEDLAR 09 CLE3 #(2S) — X
1.24+40.2740.15 23 ABLIKIM 06R BES2 ete™ — 1(25)
1.54+0.314+0.20 ~ 43 BAI 98F BES  ¢(2S) — atr— 27,
ata— 3y
e o o We do not use the following data for averages, fits, limits, etc. ® o o
< 60 90 2 BRAUNSCH... 77 DASP ete™
<11 90 3 BARTEL 76 CNTR etTe™

1 Combining the results from n/ — ata— nand n/ — 7r+7r_fy decay modes.
2 Restated by us using total decay width 228 keV.
3 The value is normalized to the branching ratio for F(J/¥(1S)n)/Tiotal-

I (v£(1270)) /Tiotal 135/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
2.12+0.19+0.32 L2 gl 03c BES  ¢(25) —» ~nm

e o o We do not use the following data for averages, fits, limits, etc. ® o o
2.08+0.1940.33 200.6 &+ 18.8 1 BAI 03C BES  ¢(2S) — yxtn—
2.900+1.08+1.07  20.9 + 11.1 1Al 03¢ BES  (25) — ~yn0#0

1 Normalized to B(y(2S) — J/¢nT 7)) = 0.305 + 0.016.
2 Combining the results from 7t~ and 700 decay modes.
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r(’)’ fo(1710) — v 7”") /Ttotal M37/T

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

0.301+0.041+0.124 356 + 4.8 1 gal 03C BES  (25) — ynta~
1 Normalized to B(1(25) — J/¢pxt 7)) = 0.305 + 0.016.

I(v%(1710) = YK K) /Teotal l13s/l

VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT

0.604+0.090+0.132 30.6+59 L2BAl 03C BES  (25) —» vKT K~

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

< 1.56 90 6.8+31 L2pAl 03C BES  9(25) — vKIKY

Lincludes unknown branching fractions to Kt K™ or K% K%. We have multiplied the
Kt K~ result by a factor of 2 and the K% K% result by a factor of 4 to obtain the KK

result.

2 Normalized to B(¢(25) — J/¢xtx~) = 0.305 + 0.016.
[ (vn)/Ttotal a0/T
VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN  COMMENT
1.38+0.48+0.09 13 1ABLIKIM  10F BES3 (2S) —» vnt a0,
73W0
e o o We do not use the following data for averages, fits, limits, etc. o o @
< 2 90 PEDLAR 09 CLE3 9(25) — ~X
< 90 90 BAI 98F BES  (25) — nT 7 3y
<200 90 YAMADA 77 DASP ete™ — 3y
1 Combining the results from n — 7t a~ 70 and n — 370 decay modes.
F(ynmt7~) /Tiotal M41/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT
8.711+1.2511.64 418 ABLIKIM 06R BES2 ¢(25) — ~ynmtn—
I(yn(1405) —» yKK7)/Tiotal M143/T
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT
<0.9 90 ABLIKIM 06rR BES2 (2S) — ny% KTrn™ + cc
e o o We do not use the following data for averages, fits, limits, etc. o o @
<1.3 90 ABLIKIM 06R BES2 (2S) — YKt K™ 70
<12 90  L1SCHARRE 80 MRKIL ete™
includes unknown branching fraction n(1405) — KK.
F(yn(1408) — na* 7~) /Tiotal F14a/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT
0.36+0.25+0.05 10 ABLIKIM 06R BES2 ¢(25) — ~ynmtn—
[ (yn(1475) = KKm)/Teotal T146/T
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT
<14 90 ABLIKIM 06R BES2 (2S) — yKT K~ =0
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<15 90 ABLIKIM 06rR BES2 (2S) — ﬂyK% Ktr= + cc.
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I (yn(1475) = pata~) /Tiotal 47/
VALUE (units 10*4) CLY% DOCUMENT ID TECN COMMENT

<0.88 90 ABLIKIM 06R BES2 ¢(2S) — ynrtn—
F(v2(7*77)) /Teotal Mg/l
VALUE (units 10_5) EVTS DOCUMENT ID TECN  COMMENT
39.6+2.8+5.0 583 ABLIKIM 07D BES2 ete™ — 1(25)

r(’y K*K+n—+ C.C.)/rtotal M140/T
VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT
37.0+6.1+7.2 237 ABLIKIM 07D BES2 ete™ — (29)

[ (vK*OK*0) /Tioal F1s0/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN  COMMENT
24.0+4.5+5.0 41 ABLIKIM 07D BES2 ete™ — (29)
r(’ng K+1l'_+C.C.)/rtota| M151/T
VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT
25.6+3.6+3.6 115 ABLIKIM 07D BES2 eTe™ — (25)

r(’Y KtK- =t W-)/rtotal ls2/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN  COMMENT
19.1+2.7+4.3 132 ABLIKIM 07D BES2 ete™ — (29)

I (vpP)/Mtotal Mss3/T
VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT

3.9 £0.5 OUR AVERAGE Error includes scale factor of 2.0.

4.1840.26+0.18 348 LALEXANDER 10 CLEO #(25) — ~pp

2.9 +0.4 +0.4 142 ABLIKIM 07D BES2 ete™ — (29)

1 From a fit of the pp mass distribution to a combination of v 15(1950), v£»(2150), and
~ pP phase space, for M(pp < 2.85 GeV, and accounting for backgrounds from ¥(2S) —

70 pp and continuum.

I(v£2(1950) — vpP) /Ttotal lM54/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
1.240.2+0.1 111 LALEXANDER 10 CLEO w(25) — ~pp

1 From a fit of the pp mass distribution to a combination of v 15(1950), v£»(2150), and
~ pP phase space, for M(pp < 2.85 GeV, and accounting for backgrounds from ¢(2S) —

70 pp and continuum.

I (v%(2150) = vpP)/Ttotal M155/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
0.72+0.18+0.03 73 LALEXANDER 10 CLEO (25) — ~pp

1 From a fit of the pp mass distribution to a combination of v 15(1950), v £»(2150), and
~ pP phase space, for M(pp < 2.85 GeV, and accounting for backgrounds from ¢(2S) —

70 pp and continuum.
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I (vX(1835) — vpP)/Ttotal M1s6/
VALUE (units 1076) CLY% DOCUMENT ID TECN COMMENT

as57+036+ 177 ABLIKIM 120 BES3 J/¢ — ~4pPp
e o o We do not use the following data for averages, fits, limits, etc. o o @
<1.6 90 ALEXANDER 10 CLEO ¢(2S) — ~pp
<5.4 90 ABLIKIM 070 BES  ¢(25) — ~pp
F(vX — 7pP)/ltotal l1s7/T

For a narrow resonance in the range 2.2 < M(X) < 2.8 GeV.

VALUE (units 10’6) CL% DOCUMENT ID TECN COMMENT
<2 90 ALEXANDER 10 CLEO ¢(2S) — ~pp
F(yn* 7~ pP)/Tiotal 158/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
2.8+1.2+0.7 17 ABLIKIM 07D BES2 ete™ — (29)
F(y2(rt 7~ ) K* K™) /Teotal so/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<22 90 ABLIKIM 07D BES2 ete™ — (29)
F(v3(x*77)) /Teotal Meo/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<17 90 ABLIKIM 07D BES2 ete™ — (29)
F(yKt K=Kt K~)/Ttotal Me1/T
VALUE (units 1075) CLY% DOCUMENT ID TECN COMMENT
<4 920 ABLIKIM 07D BES2 ete™ — (29)
F(vyJ/%)/Ttotal 62/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
31+06%98 1.1k ABLIKIM 120 BES3 ete — 4(25)

—— OTHER DECAYS ——

I (invisible) /T (et ™) l63/Te
VALUE CL% DOCUMENT ID TECN COMMENT
<2.0 90 LEES 131 BABR B — K(*)y(25)

¥(2S) CROSS-PARTICLE BRANCHING RATIOS

For measurements involving B(4(2S) — vx,7(1P))xB(x.j(1P) — X)
see the corresponding entries in the x . 7(1P) sections.
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MULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYS
¥(2S) = vYXxes(1P) and x5 — vJ/¥(1S)

as(xc1)/a2(xc2) Magnetic quadrupole transition amplitude ratio
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT

671'{3 50k 1 ARTUSO 09 CLEO (2S) — ~y~ete—

1 Statistical and systematic errors combined. Using values from fits with floating M2

amplitudes as(x 1), 32_(Xc2)' by(x 1) bo(x o) and fixed E3 amplitudes of az(x o)
= b3(xc2) = 0. Not independent of values for as(x1(1P)) and ap(xo(1P)) from
ARTUSO 09.

by(xc2)/b2(xc1) Magnetic quadrupole transition amplitude ratio
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

7t} 50k 1ARTUSO 09 CLEO ¢(25) — ~yylte—

1 Statistical and systematic errors combined. Using values from fits with floating M2
amplitudes as(x 1), a2(X2): ba(Xx 1) bo(xp) and fixed E3 amplitudes of a3(x o)
= b3(xc2) = 0. Not independent of values for by(x1(1P)) and by(xo(1P)) from
ARTUSO 09.

¥(2S) REFERENCES

ABLIKIM 14G PR D89 112006 M. Ablikim et al. (BES Il Collab.)
DOBBS 14 PL B739 90 S. Dobbs et al. (NWES, WAYN)
ABLIKIM 13A PRL 110 022001 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 13F PR D87 052007 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 13M PR D87 092006 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 13R PR D88 032007 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 135 PR D88 032010 M. Ablikim et al. (BES 1l Collab.)
ABLIKIM 13W PR D88 112007 M. Ablikim et al. (BES Il Collab.)
LEES 131 PR D87 112005 J.P. Lees et al. (BABAR Collab.)
LEES 130 PR D87 092005 J.P. Lees et al. (BABAR Collab.)
LEES 13Q PR D88 032013 J.P. Lees et al. (BABAR Collab.)
LEES 13Y PR D88 072009 J.P. Lees et al. (BABAR Collab.)
AALJ 12H  EPJ C72 1972 R. Aaij et al. (LHCb Collab.)
ABLIKIM 12D PRL 108 112003 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 12G  PRL 109 042003 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 12H PL B710 594 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 12L PR D86 072011 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 12M PR D86 092008 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 120 PRL 109 172002 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 12Q CPC 36 1040 M. Ablikim et al. (BES 1l Collab.)
ANASHIN 12 PL B711 280 V.V. Anashin et al. (KEDR Collab.)
LEES 12E PR D85 112009 J.P. Lees et al. (BABAR Collab.)
METREVELI 12 PR D85 092007 Z. Metreveli et al. (NWES, FLOR, WAYN+)
GE 11 PR D84 032008 JY. Ge et al. (CLEO Collab.)
ABLIKIM 10B PRL 104 132002 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 10F  PRL 105 261801 M. Ablikim et al. (BES Il Collab.)
ALEXANDER 10 PR D82 092002 J.P. Alexander et al. (CLEO Collab.)
CRONIN-HEN... 10 PR D81 052002 D. Cronin-Hennessey et al. (CLEO Collab.)
ADAMS 09 PR D80 051106 G.S. Adams et al. (CLEO Collab.)
ARTUSO 09 PR D80 112003 M. Artuso et al. (CLEO Collab.)
LIBBY 09 PR D80 072002 J. Libby et al. (CLEO Collab.)
MITCHELL 09 PRL 102 011801 R.E. Mitchell et al. (CLEO Collab.)
PEDLAR 09 PR D79 111101 T.K. Pedlar et al. (CLEO Collab.)
ABLIKIM 08B PL B659 74 M. Ablikim et al. (BES Collab.)
ABLIKIM 08C PL B659 789 M. Ablikim et al. (BES Collab.)
DOBBS 08A PRL 101 182003 S. Dobbs et al. (CLEO Collab.)
MENDEZ 08 PR D78 011102 H. Mendez et al. (CLEO Collab.)
PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)
ABLIKIM 07C PL B648 149 M. Ablikim et al. (BES Collab.)
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ABLIKIM
ABLIKIM
ANASHIN

ANDREOTTI
AUBERT
AUBERT
Also
AUBERT
PDG
PEDLAR
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ADAM
AUBERT
AUBERT
AUBERT,BE
DOBBS
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ABLIKIM
ADAM
ADAM
ANDREOTTI
AUBERT
BRIERE
PEDLAR
ROSNER
ABLIKIM
ABLIKIM
ABLIKIM
ATHAR
BAI
BAI
BAI
BAI
BAI
PDG
SETH
AULCHENKO
BAI
BAI
AUBERT
BAI
BAI
BAI
PDG
BAI
AMBROGIANI
ARTAMONOV
BAI
BAI
BAI
BAI
BAI
ARMSTRONG
GRIBUSHIN
ARMSTRONG
ALEXANDER
COHEN
GAISER
KURAEV

07D
07H
07

07
07AK
07AU

PRL 99 011802
PR D76 092003
JETPL 85 347

Translated from ZETFP 85 429.

PL B654 74
PR D76 012008
PR D76 092005

PR D77 119902E (errat.) B. Aubert et al.

PR D76 092006

Unofficial 2007 WWW edition

PR D75 011102
PR D73 052004
PR D74 012004
PRL 97 121801
PR D74 072001
PR D74 112003
PRL 96 082004
PR D73 012005
PR D73 052003
PR D74 091103
PR D74 011105
PR D71 072006
PR D72 012002
PL B614 37
PL B619 247
PL B630 21
PRL 94 012005
PRL 94 232002
PR D71 032006
PR D71 052001
PRL 95 062001
PR D72 051108
PRL 95 102003
PR D70 012003
PR D70 112003
PR D70 112007
PR D70 112002
PRL 92 052001
PR D69 072001
PL B589 7

PR D70 012004
PR D70 012006
PL B592 1

PR D69 097503
PL B573 63
PR D67 052002
PR D67 032004
PR D65 031101
PR D65 052004
PL B550 24
PRL 88 101802
PR D66 010001
PR D63 032002
PR D62 032004
PL B474 427
PRL 84 594
PRL 83 1918
PR D57 3854
PR D58 097101
PRL 81 5080
PR D55 1153
PR D53 4723
PR D47 772
NP B320 45
RMP 59 1121
PR D34 711
SINP 41 466

M. Ablikim et al. (BES 1l Collab.)
M. Ablikim et al. (BES Collab.)
V.V. Anashin et al. (KEDR Collab.)
M. Andreotti et al. (Femilab E835 Collab.)
B. Aubert et al. (BABAR Collab.)
B. Aubert et al. (BABAR Collab.)
(BABAR Collab.)
B. Aubert et al. (BABAR Collab.)
(PDG Collab.)
T.K. Pedlar et al. (CLEO Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
N.E. Adam et al. (CLEO Collab.)
B. Aubert et al. (BABAR Collab.)
B. Aubert et al. (BABAR Collab.)
B. Aubert et al. (BABAR Collab.)
S. Dobbs et al. (CLEO Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
N.E. Adam et al. (CLEO Collab.)
N.E. Adam et al. (CLEO Collab.)
M. Andreotti et al. (FNAL E835 Collab.)
B. Aubert et al. (BABAR Collab.)
R.A. Briere et al. (CLEO Collab.)
T.K. Pedlar et al. (CLEO Collab.)
J.L. Rosner et al. (CLEO Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
M. Ablikim et al. (BES Collab.)
S.B. Athar et al. (CLEO Collab.)
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.)
J.Z. Bai et al. (BES Collab.)
S. Eidelman et al. (PDG Collab.)
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