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XC]_(].P) /G(JPC) _ 0+(1++)

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

Xcl(lP) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
3510.66 + 0.07 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram
below.
3510.30 + 0.14 +0.16 ABLIKIM 056 BES2 (2S) — YXc1
3510.719+ 0.051+0.019 ANDREOTTI 05A E835 pp— eTe ~
3509.4 + 0.9 BAI 99B BES Y(2S) — X
3510.60 + 0.087+0.019 513  LARMSTRONG 92 E760 pp — ete ~
35113 + 0.4 +0.4 30 BAGLIN 868 SPEC pp — ete X
35123 + 0.3 4.0 2 GAISER 86 CBAL %(25) — ~X
3507.4 + 1.7 01 3LEMOIGNE 82 GOLI 1857 Be —
yut T A
3510.4 + 0.6 OREGLIA 82 CBAL ete™ — J/y2y
35101 + 1.1 254 4 HIMEL 80 MRK2 ete™ — J/y2y
3500 411 21 BRANDELIK 798 DASP ete™ — J/y2vy
3507  + 3 4 BARTEL 788 CNTR ete™ — J/y2y
3505.0 + 4  +4 4.5 TANENBAUM 78 MRK1 ete™
3513+ 7 367 4 BIDDICK 77 CNTR %(25) — ~X
e o o We do not use the following data for averages, fits, limits, etc. o o @
3500 +10 40 TANENBAUM 75 MRK1 Hadrons v

1 Recalculated by ANDREOTTI 05A, using the value of ¢(25) mass from AULCHENKO 03.
2 Using mass of 1(25) = 3686.0 MeV.
3J/1/)(15) mass constrained to 3097 MeV.

4Mass value shifted by us by amount appropriate for ¥(2S) mass = 3686 MeV and
J/¢¥(1S) mass = 3097 MeV.

From a simultaneous fit to radiative and hadronic decay channels.
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WEIGHTED AVERAGE
3510.66+0.07 (Error scaled by 1.5)

2
X
ABLIKIM 05G BES2 2.9
ANDREOTTI 05A E835 1.0
BAI 99B BES
ARMSTRONG 92 E760 0.5
BAGLIN 86B SPEC
GAISER 86 CBAL
LEMOIGNE 82 GOLI
- - OREGLIA 82 CBAL
- HIMEL 80 MRK2
BRANDELIK 79B DASP
BARTEL 78B CNTR
TANENBAUM 78 MRK1
BIDDICK 77 CNTR
4.5
(Confidence Level = 0.107)
| } | |
3509.5 3510 3510.5 3511 3511.5 3512
Xc1(1P) mass (MeV)
Xc1(1P) WIDTH
VALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT
0.84 £0.04 OURFIT
0.88 +0.05 OUR AVERAGE
+0.40 +0.26
1.39 1038 ~077 ABLIKIM 05G BES2 (2S) — vx(1
0.8760.0451+0.026 ANDREOTTI 05A E835 pp — e+e_'y
0.87 4+0.11 +0.08 513 1L ARMSTRONG 92 E760 Pp — e+e_'y
e o o We do not use the following data for averages, fits, limits, etc. o o @
<13 95 BAGLIN 86B SPEC pp — ete X
<3.8 90 GAISER 86 CBAL ¢(25) — X

1 Recalculated by ANDREOTTI 05A.
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Xc1(1P) DECAY MODES

Scale factor/
Mode Fraction (I';/T) Confidence level

Hadronic decays

o 3(rtn) (58 +1.4 )x 103 S=1.2

M 2(zt77) (76 +£2.6 )x10~3

s nta— 7970 ( 1.2240.16) %

[, ptn 7%+ ce ( 1.48+0.25) %

s POt (39 +£35 )x 1073

M6 470 (55 +£0.8 )x 10~4

, atr  KtK- (45 £1.0 )x 103

g KtK 7070 ( 1.14+0.28) x 103

e Ko K70+ cc. (87 +1.4 )x 103

Mo p” KTKY+ c.c. (51 +1.2 )x 103

M1 K*(892)° K070 — (2.4 £0.7 )x 103
Kt~ K979+ c.c

o, KTK nn° ( 1.14£0.35) x 103

Mz =7 KKY (7.0 £3.0 ) x 1074

fa KTK 7 (32 £1.0 )x 1074

s KOKtn +cec (7.1 £0.6 ) x 103

e  K*(892)°K°+ c.c. (1.0 £0.4 )x 1073

M7 K*(892)T K~ + c.c. (1.5 £0.7 )x 10~3

Mg K%(1430)°K%+ cc. — < 8 x 1074 CL=90%
K% Kta~+ cc.

Mo K*(1430)" K~ + c.c. — < 22 x 1073 CL=90%
K% KTrn~+ cc.

Mo KTK™ 70 ( 1.85+0.25) x 103

Fp1 natno™ (49 +05 )x 1073

Mo a9(980) 7~ 4+ cc. — At AT (1.8 +£0.6 )x 1073

M3 £ (1270)n (27 +£08 )x 103

[on 71 (2.3 +£05 )x 103

M5 70%(980) — n07nt 7™ < 6 x 106 CL=90%

Me KTK*(892)07 + cc. (32 21 )x 1073

M7 K*(892)° K*(892)° (15 £0.4 )x 1073

Mg KTK™KIKY < 4 x107%  CL=90%

Mg KTK KTK™ (55 +1.1 )x10~4

39 KTK™ ¢ (42 +16 )x10~4

M3 ww (58 +0.7 ) x 10~4

M3 wo (21 +0.6 )x107°

M3 @0 (42 +05 )x10~4

M34 pp ( 7.72+0.35) x 10~

M35 ppn° ( 1.5940.19) x 10~4

M3 PP7 ( 1.48+0.25) x 10~4
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ppw
ppo
pprtw
ppr0 0
pp K™ K~ (non-resonant)
pPKLKY
pAT
ﬁnw+
pnmt— T
ﬁmrJr 70
AA
AMrta~
AA7T 7~ (non-resonant)
>(1385) T Ar~ + c.c.
> (1385)" Art + c.c.
KTpA
KT pA(1520) + c.c.
A(1520) A(1520)
5050
Tty-
5(1385)" X (1385)~
2813§5)—f(1385)+

0

<

<

<
<

<
<

( 2.1640.31) x 10~4
1.8 x 1072
(50 £1.9 ) x 10~4

( 1.30+0.23) x 10~4

4.5 x 10~4
(3.9 +05 ) x 10~4
(40 +05 )x 10~4
( 1.0540.12) x 10~3
( 1.0340.12) x 10~3
( 1.16+0.12) x 10~4
(3.0 £05 ) x 10~4
(25 +0.6 ) x 10~4

1.3 x 10~4
1.3 x 10~4
(42 +0.4 )x10~4
(17 £05 ) x 10~4
1.0 x 10~4
4 x 10>
6 x 102
1.0 x 10~4
5 x 1072
6 x 10>
(82 +£22 )x107°
2.1 x 103
6 x 1072

Radiative decays

(33.9 £1.2 )%

( 2.20+0.18) x 10~4
(6.9 +£0.8 )x10~2
(25 +0.5 ) x 1072
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CL=90%

CL=90%

CL=90%
CL=90%
S=1.1

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

CL=90%
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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
<6pi5pj>/(6pi'5pj), in percent, from the fit to parameters p;, including the branching
fractions, x; = T;/Tiotal-

Xog 6
X34 8
X47 13 5 7
X63 31 13 6 26
r —19 -8 —62 -—-16 51

X15 X29 X34 47 63

Xc1(1P) PARTIAL WIDTHS
— Xc1(1P) F(i)(vJ/%(1S))/T (total) ———
r(P?) X r(’Y J/ ¢(15))/ Mtotal 34063/l

VALUE (eV) DOCUMENT ID TECN  COMMENT
21.9+0.8 OURFIT
21.41+0.9 OUR AVERAGE

21.54+0.540.8 1 ANDREOTTI 05A E835 pp— eTe v
214415422 L2 ARMSTRONG 92 E760 pp — ete ~
19912 L BAGLIN 868 SPEC Bp — ete X

1 Calculated by us using B(J/¥(1S) — et e™) = 0.0593 + 0.0010.

2 Recalculated by ANDREOTTI 05A.

Xc1(1P) BRANCHING RATIOS
— HADRONIC DECAYS ——

F@(rt 7)) /Miotal r/r

VALUE (units 10_3) DOCUMENT ID TECN  COMMENT

5.8+1.4 OUR EVALUATION Error includes scale factor of 1.2. Treating systematic
error as correlated.

5.8+1.1 OUR AVERAGE
5.4+0.7+0.9 1 BAl 998 BES  (25) — vXc1
16.0+5.940.8 1 TANENBAUM 78 MRK1 %(2S) — vxoq
1 Rescaled by us using B(y(25) — YXc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(AS)nT 7)) = (32.6 £ 0.5)%.
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F(2(7*77))/Teotal r2/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT

7.6+2.6 OUR EVALUATION Treating systematic error as correlated.

8 X4 OUR AVERAGE Error includes scale factor of 1.5.

4.6+2.1+26 1 BAl 998 BES  (25) — vXc1
12.5+4.240.6 1 TANENBAUM 78 MRK1 %(2S) — vxoq

1 Rescaled by us using B((25) — vXxc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(AS)mT 7)) = (32.6 + 0.5)%.

NG o 70 7r°) /Ttotal rs/r
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
1.22+0.15+0.04  604.7 1 HE 088 CLEO ete™ — ~hth=hORO

L HE 08B reports 1.28 = 0.06 =+ 0.15 = 0.08 % from a measurement of [M(xc1(1P) —
at 7™ 7070) /Ml X [B(¥(2S) — vxc1(1P))] assuming B(1(2S) — vxc1(1P)) =
(9.07£0.11 +0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

= (9.55 + 0.31) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

Mp*tn~ 7%+ c.c.)/Teotal s/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
1.48+0.24+0.05 7123  L2HE 088 CLEO ete™ — ~yhTh=hOKO

1HE o8B reports 1.56 + 0.13 4+ 0.22 + 0.10 % from a measurement of [r(xcl(lP) —
pta— a0+ c.c.)/Tiotall x [B(¥(2S) —  ~vx1(1P))] assuming B(4(25) —
YXc1(1P)) =(9.07£0.114+0.54) x 102, which we rescale to our best value B(¥(2S) —

¥Xc1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

2 Calculated by us. We have added the values from HE 08B for p+7r_7r0 and p— 7t a0
decays assuming uncorrelated statistical and fully correlated systematic uncertainties.

r(Po""+ 7"—)/ lMtotal s/
VALUE (units 1074) DOCUMENT ID TECN COMMENT
39+35 1 TANENBAUM 78 MRKL (25) — vx,1

1 Estimated using B(¥(2S) — ~vx1(1P)) = 0.087. The errors do not contain the
uncertainty in the ¢(2S) decay.

[ (47°) /T eotal Fe/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
0.55+0.084+0.02 608 1 ABLIKIM 11A BES3 ete™ — (25) — vxcq

L ABLIKIM 11A reports (0.57£0.03+£0.08) x 103 from a measurement of [M(xc1(1P) —
4770)/rtota|] X [B(¥(2S) — vx1(1P))] assuming B(¥(2S) — vx1(1P)) = (9.2 £
0.4) x 10_2, which we rescale to our best value B(¢(25) — ~x.~1(1P)) = (9.55 +

cl

0.31) 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(7r+1r_ Kt K-)/rtota| /T
VALUE (units 1073) DOCUMENT ID TECN COMMENT

4.51+1.0 OUR EVALUATION Treating systematic error as correlated.

4.510.9 OUR AVERAGE

4.2+0.4+0.9 1 BAl 998 BES  (25) — vXc1
7.343.040.4 1 TANENBAUM 78 MRK1 4(25) — 7xcq

1 Rescaled by us using B(¥(25) — vXc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(AS)7T ) = (32.6 + 0.5)%.

MK+ K~ 797%) /T otal g/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.114+0.028+0.004 45.1 1 HE 088 CLEO ete™ — ~hTh=hORO

L HE 08B reports 0.12 = 0.02 =+ 0.02 = 0.01 % from a measurement of [M(xc1(1P) —
KT K= m070) /M all X [B(¥(2S) — vx1(1P))] assuming B((2S) — vx.1(1P))
= (9.07 £+ 0.11 £ 0.54) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.55 £ 0.31) x 1072, Our first error is their experiment’s error and
our second error is the systematic error from using our best value.

MKt n~K°n%+c.c.)/Tiotal o/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.87+0.14+0.03 141.3 1 HE 088 CLEO ete™ — ~yhTh=hOKO

1HE o8B reports 0.92 4+ 0.09 4+ 0.11 + 0.06 % from a measurement of [r(xcl(lP) —
KTr~ K970+ cc)/Tiorall X [B(¥(2S) —  vx1(1P))] assuming B(4(2S) —
YXc1(1P)) =(9.07+0.114+0.54) x 10~2, which we rescale to our best value B(y(2S) —

YX1(1P)) = (9.55 £ 0.31) 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(p~ KT K°+c.c.)/Tiotal Mo/
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.51+0.1240.02 141.3 1 HE 088 CLEO ete™ — ~hTh™ hORO

1 HE 08B reports 0.54 + 0.11 & 0.07 + 0.03 % from a measurement of [M(xc1(1P) —
p~ KTKO+ c.c.)/Tiotall X [B(®(2S) —  ~vx 1(1P))] assuming B(y(2S) —
YXc1(1P)) =(9.07+0.114+0.54) x 102, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.55 £ 0.31) x 102, Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(Kk*(892)°K°70 — K+ 7~ K70+ c.c.) /Teotal M/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.24+0.06-0.01 141.3 1 HE 088 CLEO ete™ — ~hth=hORO

L HE 08B reports 0.25 =+ 0.06 + 0.03 = 0.02 % from a measurement of [M(xc1(1P) —
K*(892)0K070 — KT 7= KOx0+ c.c)/Typpall X [B((2S) = vx(1(1P))] assum-
ing B(¥(2S) — vx1(1P)) = (9.07 £ 0.11 & 0.54) x 102, which we rescale to our

best value B(¥(2S) — ~vx1(1P)) = (9.55 &+ 0.31) 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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M(K* K~ nn%) /Total M2/
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.114+0.035+0.004 141.3 1 HE 088 CLEO ete™ — ~hth=hORO

1HE o8B reports 0.12 & 0.03 £ 0.02 & 0.01 % from a measurement of [[(x.1(1P) —
K+ K_nwo)/rtota” x [B(1(25) — vx1(1P))] assuming B((2S) — vx1(1P)) =
(9.07+£0.11 +0.54) x 10~2, which we rescale to our best value B(¥(2S) — vx1(1P))

= (9.55 + 0.31) 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(nt 7~ K KL) /Tiotal REYA
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
7.0+£3.040.2 19.8+7.7 1 ABLIKIM 050 BES2  (25) — x17

LABLIKIM 050 reports [[(xc1(1P) — 77 ” KLKQ)/Tigrall x [B(w(2S) —
YXx~1(1P))] = (0.67+0.26+0.11 x10~4 which we divide by our best value B(¢(2S) —
cl

YXc1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

I'(K"‘ K= '7) /Ttotal M1a/T
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
0.32+40.1040.01 1 ATHAR 07 CLEO (2S) — ~hth— O

1 ATHAR 07 reports (0.34 £ 0.10 £+ 0.04) x 1073 from a measurement of [M(xc1(1P) —

KT K™ n) /Tiorall X [B(¥(2S) — vx1(1P))] assuming B($(25) — vx1(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx.1(1P))

= (9.55 + 0.31) 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(KOK+ 7~ +c.c.)/Total Ms/T
VALUE (units 103) DOCUMENT ID
7.1+£0.6 OUR FIT

I(K*(892)° K%+ c.c.) /Tiotal e/
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.00+0.37+0.03 22 L ABLIKIM 06R BES2 4(25) — 7vxc1

L ABLIKIM 06R reports (1.1 +£04+£0.1) x 103 from a measurement of [M(xc1(1P) —
K*(892)0K9 + c.c.)/Tyorall X [B(¥(2S) — ~xc1(1P))] assuming B(4(2S) —
YXxc1(1P)) = (8.7 & 0.4) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.55 £ 0.31) 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(K*(892)* K~ +c.c.) /Tiotal 17/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.46+0.66+0.05 27 1 ABLIKIM 06R BES2 ¢(25) — 7vx(1

1 ABLIKIM 06R reports (1.6 £ 0.7 £ 0.2) x 103 from a measurement of Mxc1(1P) —
K*(892)T K~ + c.c.)/Tiotall X [B(¥(2S) —  ~vx1(1P))] assuming B(¢(25) —
YXc1(1P)) = (8.7 & 0.4) x 1072, which we rescale to our best value B(y(2S) —

¥X1(1P)) = (9.55 £ 0.31) 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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I(K%(1430)°K°+c.c. —» KEK* 7~ +c.c.)/Tiotal /T
VALUE (units 1073) CL% DOCUMENT ID TECN  COMMENT
<0.8 90 1 ABLIKIM 06R BES2 4(25) — vxc1

LABLIKIM 06R reports < 0.9 x 1073 from a measurement of Mxc1(1P) —
K*(1430)0K0+ cc. - KLKT 77+ cc.)/Migrall ¥ [B(2S) = ¥xc1(1P))] as-
suming B(¢(2S) — vx1(1P)) = (8.7 £ 0.4) x 10~2, which we rescale to our best
value B(¢(2S) — vx1(1P)) = 9.55 x 1072,

I(K%(1430)* K~ +c.c. —» KEK*t 1~ +c.c.)/Tiotal Mo/l
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT
<22 90 1 ABLIKIM 06R BES2 ¢(25) — vx(1

LABLIKIM 06R reports < 2.4 x 10~3 from a measurement of Mxc.1(1P) —
K%(1430) T K™+ cc. = KLKT7n7 4 cc)/Tioral X [B(2S) = vxc1(1P))]
assuming B(1(2S) — vx1(1P)) = (8.7 £ 0.4) x 102, which we rescale to our best
value B(1(25) — vx1(1P)) = 9.55 x 10~2,

MK+ K~ %) /Tiotal Moo/l
VALUE (units 1073) DOCUMENT ID TECN COMMENT
1.85+0.24+0.06 L ATHAR 07 CLEO (2S) — ~hth—HO

L ATHAR 07 reports (1.95 £ 0.16 4+ 0.23) x 103 from a measurement of [M(xc1(1P) —

K+ K= 10) /T oral] X [B(2S) — 7xc1(1P))] assuming B(#(25) — 7xc1(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx1(1P))

= (9.55 + 0.31) 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(”77"+ 7"-)/ Mtotal F21/T
VALUE (units 10=3) EVTS DOCUMENT ID TECN  COMMENT

4.940.5 OUR AVERAGE

4.740.5+0.2 1 ATHAR 07 CLEO (25) — ~hth=HO
5.440.940.2 222 2 ABLIKIM 06R BES2 1(2S) — vxc1

L ATHAR 07 reports (5.0 £ 0.3 £ 0.5) x 1073 from a measurement of Mxc1(1P) —
7 1) Frorall X [B(2S) — 1xc1(1P))] assuming B((25) — vxcq(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx1(1P))

= (9.55 + 0.31) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2 ABLIKIM 06R reports (5.9 £ 0.7 £ 0.8) x 103 from a measurement of [M(xc1(1P) —
N7t 7w 7) [Teotall X [B(¥(2S) — 7xc1(1P))] assuming B(4(2S) — vx(1(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.55 £ 0.31) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

I (a0(980)* 7~ +c.c. = ot 77) /Tiotal Moo/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.8+0.6+0.1 58 1 ABLIKIM 06R BES2 4(25) — 7vx(1
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1 ABLIKIM 06R reports (2.0 £ 0.5+ 0.5) x 103 from a measurement of IM(xc1(1P) —
ag(980) Tn ™+ cc. — T a7) /Tiorall X [B(2S) —  vx1(1P))] assuming
B(¥(2S) — vx1(1P)) = (8.7 £ 0.4) x 102, which we rescale to our best value

B(¥(2S) — vx1(1P)) = (9.55 £ 0.31) x 1072, Our first error is their experiment's
error and our second error is the systematic error from using our best value.

I((1270)n) /Ttotal 23/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
2.7+0.8+0.1 53 1 ABLIKIM 06R BES2 9(25) — 7vx(1

L ABLIKIM 06R reports (3.0 £ 0.7 £ 0.5) x 103 from a measurement of [M(xc1(1P) —
£(1270)1) /Tyopall X [B(H(2S) — 7xcq(LP))] assuming B(1(25) — 7xc1(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.55 £ 0.31) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

r(7"+ m "7’)/ Mtotal I-24/ r
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
2.310.5+0.1 L ATHAR 07 CLEO (2S) — ~htTh—HO

L ATHAR 07 reports (2.4 £ 0.4 +£0.3) x 10~3 from a measurement of Mxc1(1P) —

wn ) Tiotall X [B(1(25) — vxc1(1P))] assuming B(4(25) — vxc1(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx1(1P))

=(9.55 + 0.31) x 10=2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

I (n°#(980) = 707+ 7~) /Teotal las/T
VALUE CL% DOCUMENT ID TECN COMMENT
<6 x 106 90 L ABLIKIM 110 BES3  (2S) — ~ynOatx—

L ABLIKIM 110 reports [I"(x1(1P) — 79£y(980) — 797 77) /Tigeall X [B(4(2S) —
7xc1(1P))] < 6.0 x 10~ which we divide by our best value B(v(25) — vx1(1P))

= 0.55 x 10~ 2.
M(K*TK*(892)°7~ +c.c.) /Tiotal a6/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
32421 L TANENBAUM 78 MRK1 %(25) — vx,1

1 Estimated using B(¥(2S) — ~vxc1(1P)) = 0.087. The errors do not contain the
uncertainty in the ¢ (2S) decay.

r(K * (892)07* (892)0)/ rtotal I-27/ r
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.4740.36+0.05 28.4+55 L2ABLIKIM 044 BES  ¢(25) > yKT K nta—
L ABLIKIM 04H reports [[(xc1(1P) — K*(892)9K*(892)0) /Iy orar] X [B(¥:(25) —
YXc1(1P))] = (1.40£0.27+0.22) x 10—% which we divide by our best value B((2S) —

YXxc1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

2 Assumes B(K*(892)0 — K~ nt) =2/3.
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- 0
MK+t K~ K2 K2)/Tiotal 28/l
VALUE (units 10*4) CL% EVTS DOCUMENT ID TECN COMMENT
<4 90 32+24 L ABLIKIM 050 BES2  (25) — xc17

LABLIKIM 050 reports [[(xc1(1P) — KT K™ KLKL)/Migrall x [B(¥(2S) —
X1 (1P))] < 4.2 x 10— which we divide by our best value B(%(25) — Yxc1(1P))
-2
= 9.55 x 10 ~.

MK+ K=Kt K~)/Tiotal M29/T
VALUE (units 10-3) DOCUMENT ID
0.55+0.11 OUR FIT

r(K+ K~ ¢)/rtotal I-30/r
VALUE (units 10_3) EVTS DOCUMENT ID TECN  COMMENT
0.42+0.15+0.01 17 1 ABLIKIM 06T BES2 (2S) — ~2KT 2K~
1 ABLIKIM 06T reports (0.46+0.16£0.06) x 1073 from a measurement of M(xc1(1P) —
KT K™ 9)/Teotall X [B($(25) — 7xc1(LP))] assuming B(4(25) — vx(1(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.55 £+ 0.31) x 10~2. Our first error is their experiment's error and our second error is
the systematic error from using our best value.

I'(ww) /Ttotal 31/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
5.840.7+0.2 597 L ABLIKIM 11K BES3 (2S) — ~ hadrons

L ABLIKIM 11K reports (6.0+0.3£0.7) x 10~# from a measurement of [M(xc1(1P) —
ww)/Tiotall X [B(¥(25) — vx1(1P))] assuming B(1)(2S) — vx1(1P)) = (9.2 +
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 10=2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

I'(w ¢) / ltotal I-32/ r
VALUE (units 10=4) EVTS DOCUMENT ID TECN  COMMENT
0.214+0.064-0.01 15 1 ABLIKIM 11Kk BES3 (2S) — ~ hadrons

1 ABLIKIM 11K reports (0.22+0.06+0.02) x 10— % from a measurement of [M(xc1(1P) —
we) /Totall X [B(¥(2S) — vxc1(1P))] assuming B(1/(25) — vx1(1P)) = (9.2 £
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 10=2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

I (¢0)/Ttotal Fa3/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
4.2+0.5+0.1 366 L ABLIKIM 11k BES3 (25) — ~ hadrons

1 ABLIKIM 11K reports (4.4 £0.3+0.5)x 10—% from a measurement of IM(xc1(1P) —
¢®)/Tiotall X [B(¥(25) = vx1(1P))] assuming B(¢(2S) — vx1(1P)) = (9.2 &
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

HTTP://PDG.LBL.GOV Page 11 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 (pP)/Ttotal 34/
VALUE (units 10~%) DOCUMENT ID

0.77240.035 OUR FIT

r(P?"fo)/ Mtotal M3s/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT

0.159+0.019 OUR AVERAGE

0.166 +0.020 40.005 Lonvisl 10 CLE3 4(2S) — vppX
0.11440.048£0.004 2 ATHAR 07 CLEO (2S) — ~hth—hHO

LONYISI 10 reports (1.75 £ 0.16 + 0.13 + 0.11) x 10~4 from a measurement of
[F(xc1(1P) = pP7Y)/Tioral X [B($(2S) = vxc1(1P))] assuming B(y(25) —
YXc1(1P)) = (9.07£0.114+0.54) x 102, which we rescale to our best value B(¥(2S) —
YXxc1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

2 ATHAR 07 reports (1.2 £ 0.5 £ 0.1) x 10~ from a measurement of [[(x.1(1P) —
pp70) /Tiotall % [B(¥(2S) — vx1(1P))] assuming B(1(2S) — vx1(1P)) =
(9.07£0.11+0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

= (9.55 + 0.31) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

I (pPn) /Teotal M6/l

VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT
0.148+0.025+0.005 L oNyisi 10 CLE3 ¢(25) — ~vppX

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

<0.15 90 2 ATHAR 07 CLEO (2S5) — yhTh= HO

LONYISI 10 reports (1.56 + 0.22 + 0.14 + 0.10) x 10~% from a measurement of
[F(xc1(AP) = pPN)/Tiotall * [B(#(2S) — vx(1(1P))] assuming B(¥(25) —
YXc1(1P)) =(9.07+0.114+0.54) x 102, which we rescale to our best value B(y(2S) —
¥X1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

2 ATHAR 07 reports < 0.16 x 103 from a measurement of [M(xc1(1P) — pPN)/Tiotall
X [B(¥(25) — vx1(1P))] assuming B(x)(2S) — vx1(1P)) = (9.07+0.11£0.54) x

102, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 1072,

I-(Pﬁw)/ Mtotal 37/
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
0.216+0.031+0.007 1 oNvyisl 10 CLE3 (2S) — vppX

LONYISI 10 reports (2.28 £ 0.28 + 0.16 + 0.14) x 10~4 from a measurement of
[F(xc1(AP) =  PBw)/Tiorall * [B(¥(25) — vx(1(1P))] assuming B(y(25) —
YXc1(1P)) = (9.07:|:O.11:|:0.54)><10_2, which we rescale to our best value B(¢(25) —

YXc1(1P)) = (9.55 £ 0.31) 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(P3¢)/ Mtotal g/l
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<1.8 90 1 ABLIKIM 11F BES3 4(25) — vppKT K~

L ABLIKIM 11F reports < 1.82 x 10~ from a measurement of [r(xcl(lP) — ppo)/
Miotall X [B(¥(2S) — vx1(1P))] assuming B(¢(2S) — vx1(1P)) = (9.2 £0.4) x
102, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 1072,
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F(pprt7™) /Miotal Fag/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT

0.50+0.19 OUR EVALUATION Treating systematic error as correlated.

0.50+0.19 OUR AVERAGE

0.46-+0.124+0.15 1 BAl 998 BES  (25) — vXc1
1.0840.7740.05 1 TANENBAUM 78 MRK1 %(2S) — vxoq

1 Rescaled by us using B((25) — vXxc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(AS)7T 7)) = (32.6 + 0.5)%.

I'(p?w O 0)/ Mtotal Fa0/T
VALUE (%) CL% DOCUMENT ID TECN COMMENT
<0.05 90 L HE 088 CLEO ete™ — ~yhTh=hOKO

1 HE 08B reports < 0.05 % from a measurement of Mxc1(1P) — ppr0 7r0)/rt0m|] X
[B(¥(2S) — vx1(1P))] assuming B(1(2S) — vx1(1P)) = (9.07 £ 0.11 £ 0.54) x

102, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 1072,

F(pPK* K~ (non-resonant)) /otal Fa1/T
VALUE (units 10~4) EVTS DOCUMENT ID TECN  COMMENT
1.30+0.23+0.04 82+9 Ll ABLIKIM 11F BES3 (2S) — ppKT K™

1 ABLIKIM 11F reports (1.35+0.15+0.19) x 104 from a measurement of [M(xc1(1P) —
pBPKT K~ (non-resonant)) /Tiotall X [B(¥(25) — vx1(1P))] assuming B(y(2S) —
YXc1(1P)) = (9.2 &£ 0.4) x 10~2, which we rescale to our best value B(y(2S) —

¥X1(1P)) = (9.55 £ 0.31) x 1072, Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

r(pp K% Kg')/rtotal Fa2/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<4.5 90 1 ABLIKIM 06D BES2 4(25) — 7vxc1

L Using B(1(2S) — xc17) (9.1 % 0.6)%.
I (p7ir™) /Teotal Fa3/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
3.940.5+0.1 1412 L ABLIKIM 12) BES3 (25) — ~phAm—

1 ABLIKIM 12J reports [[(x1(1P) — pA7 ") /Tiotall X [B(¥(2S) — vx1(1P))] =
(0.37 +0.02 £ 0.04) x 10—% which we divide by our best value B(1(2S) — vx1(1P))

=(9.55 + 0.31) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

I-(ﬁ""""')/rtotal Faa/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
4.0+0.5+0.1 1625 L ABLIKIM 12) BES3 4(2S) — ~ypnrT

L ABLIKIM 12J reports M(xc1(1P) — T)n7r+)/rtota|] x [B(¥(25) — vx1(1P))] =
(0.38 £ 0.02 £ 0.04) x 10~ which we divide by our best value B(¥(2S) — vx1(1P))

=(9.55 + 0.31) x 102, 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(pﬁ‘lr— Wo)/rtotal I-45/r
VALUE (units 107%) EVTS DOCUMENT ID TECN  COMMENT
10.5+1.240.3 1082 L ABLIKIM 12) BES3 (25) — ~pan— 0

L ABLIKIM 125 reports [I(x o1 (1P) — p7im— 70) /Tiorarl X [B((2S) — vxc1(1P))] =
(1.00 £+ 0.05 £ 0.10) x 10—% which we divide by our best value B(v(2S) — vx1(1P))

=(9.55 + 0.31) 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(ﬁ""r-'- Wo)/rtotal r46/r
VALUE (units 107%) EVTS DOCUMENT ID TECN  COMMENT
10.3+1.240.3 1261 L ABLIKIM 12) BES3 %(25) — ~pnnt 0

L ABLIKIM 125 reports [I(x o1 (1P) — pnrt a0) /Fioarl X [B((2S) — vxc1(1P))] =
(0.98 £ 0.05 £ 0.10) x 10~# which we divide by our best value B(¥(2S) — vx1(1P))

=(9.55 + 0.31) x 10=2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

[ (AA) [Teotal Faz7/T
VALUE (units 104 DOCUMENT ID
1.164+0.12 OUR FIT

VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT

30+5+1 105 1 ABLIKIM 121 BES3 ¢(2S) — yAAT T
e o o We do not use the following data for averages, fits, limits, etc. o o @
<150 90 2 ABLIKIM 06D BES2 (2S5) — vx(1

L ABLIKIM 121 reports (31.1+£3.4+3.9)x 1075 from a measurement of [M(xc1(1P) —
AATT 77) [Tiotall X [B(1(2S) = vx1(1P))] assuming B(1(2S) — yx1(1P)) =
(9.2 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.55 £ 0.31) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

2 Using B(1(25) — xc17) (9-1 + 0.6)%.

[ (AAx* 7~ (non-resonant)) /otal la0/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
25+6+1 13 LABLIKIM 121 BES3 4(2S) — vAAxtz—

L ABLIKIM 121 reports (26.2+5.5+3.3) x 10~° from a measurement of [M(xc1(1P) —
AMrtr— (non-resonant)) /Tiotai] X [B(¥(2S) — vXc1(1P))] assuming B(¢(2S) —
YXc1(1P)) = (9.2 & 0.4) x 1072, which we rescale to our best value B(y(2S) —

¥X1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

I'(Z (1385)"‘7#' + c.c.) /Ttotal M50/l
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<13 90 L ABLIKIM 121 BES3 (25) — ~X(1385) T Ax—
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LABLIKIM 121 reports < 14 x 10~° from a measurement of Mxc.1(1P) —
>(1385) T Ax— + c.c.)/Tiotall X [B(¥(2S) — ~vx1(1P))] assuming B(4(25) —
YXc1(1P)) = (9.2 & 0.4) x 10~2, which we rescale to our best value B(y(2S) —
vx¢1(1P)) = 9.55 x 1072

(x(1385)~ Ant +c.c.) /Tiotal 51/l
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<13 90 1 ABLIKIM 121 BES3 (2S) — ~vX(1385) Arxt

LABLIKIM 121 reports < 14 x 10~° from a measurement of Mx.1(1P) —
>(1385) " Axt + c.c.)/Tiotall X [B(¥(25) — ~vx1(1P))] assuming B(4(2S) —
YXxc1(1P)) = (9.2 & 0.4) x 10~2, which we rescale to our best value B(y(2S) —
vxc1(1P)) = 9.55 x 1072

M(K*PA)/Tiotal Ms2/T
VALUE (units 10—4) EVTS DOCUMENT ID TECN  COMMENT

4.240.4 OUR AVERAGE Error includes scale factor of 1.1.

4.340.440.1 3k L2 ABLIKIM 130 BES3 4(25) — ~vABK™T
3.140.940.1 3 ATHAR 07 CLEO (2S) — ~htTh=HO

1 ABLIKIM 13D reports (4.5 + 0.2 £ 0.4) x 10~ from a measurement of [M(xc1(1P) —
K+ﬁ/\)/rtota|] X [B(¢(25) - '7Xc1(1P))] assuming B(¢(25) - '7Xc1(1P)) =
(9.2 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.55 £+ 0.31) x 10~2. Our first error is their experiment's error and our second error is
the systematic error from using our best value.

2Using B(A — pr~) = 63.9%.

3 ATHAR 07 reports (3.3 £ 0.9 + 0.4) x 10~4 from a measurement of M(xe1(1P) —
KEPA) Meoall ¥ [BH(2S) — 7xc1(1P))] assuming B(¥(25) — 7xc1(1P)) =
(9.07+£0.11 +0.54) x 10~2, which we rescale to our best value B(¥(2S) — vx1(1P))

=(9.55 + 0.31) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

I (K*PA(1520)+ c.c.) /Tiotal Ms3/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.74+0.4+0.1 48 + 10 L ABLIKIM 11F BES3 (2S) — ~yppKT K~

L ABLIKIM 11F reports (1.814£0.38+£0.28) x 10~ from a measurement of [M(xc1(1P) —
KT BA520)+ c.c.)/Teorall X [B¥(2S) — 7xc1(1P))] assuming B(1(2S) —
YXc1(1P)) = (9.2 &£ 0.4) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.55 £ 0.31) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

I (A(1520) A(1520)) /T total Msa/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<1.0 90 1 ABLIKIM 11F BES3 4(2S) — ypBKT K™

LABLIKIM 11F reports < 1.00 x 10~% from a measurement of M(xc1(1P) —
A(1520) A(1520)) /Tioral] X [B(¥(2S) —  vx(1(1P))] assuming B(y(2S) —
YXc1(1P)) = (9.2 & 0.4) x 1072, which we rescale to our best value B(y(2S) —
7Xc1(1P)) = 9.55 x 1072,
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M(Z920) /Teotal Iss/I
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT

<0.4 9 38+25  1NAIK 08 CLEO 1(25) — vx0%0

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

<0.6 90 2 ABLIKIM 13H BES3 ¢(25) — 43030

L NAIK 08 reports < 0.44 x 10™% from a measurement of [ (x 1 (1P) — }:Ofo)/rtota”
% [B(1(25) — ~xcq1(LP))] assuming B((25) — ~xc1(1P)) = (9.07 +0.11 % 0.54) x

1072, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 1072,

2 ABLIKIM 13H reports < 0.62 x 10~# from a measurement of Mxc1(1P) — ZOfO)/
Miotall X [B(¥(2S) — vx1(1P))] assuming B(¢(2S) — vx1(1P)) = (9.2 £0.4) x
102, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 1072,

MZ*+I7)/Niotal Is6/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT

<0.6 90 43+23 1 NAIK 08 CLEO w(2S) — 72+f_
e o o We do not use the following data for averages, fits, limits, etc. ® o o

<0.8 90 2 ABLIKIM 13H BES3 ¢(2S) — 72+f_

INAIK 08 reports < 0.65 x 10~% from a measurement of [[(x.1(1P) — X tX7)/
Miotall X [B(¥(2S) — vx1(1P))] assuming B(¥(2S) — ~vx1(1P)) = (9.07 =
0.11 £ 0.54) x 10~2, which we rescale to our best value B(¥(2S) — vx1(1P)) =
9.55 x 1072, _

2 ABLIKIM 13H reports < 0.87 x 10~ from a measurement of [[(x1(1P) — £TX7)/
Miotall X [B(¥(2S) — vx1(1P))] assuming B(¥(2S) — vx1(1P)) = (9.2 £0.4) x
10~2, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 102,

I(X(1385)+X(1385)) /T total Ms7/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<10 90 1 ABLIKIM 121 BES3 ¢(2S) — yAAxtn~

LABLIKIM 121 reports < 10 x 10™° from a measurement of Mxc.1(1P) —
Z(1385)+f(1385)_)/l'tota|] X [B(¥(2S) — vxc1(1P))] assuming B(v(2S) —
TYXc1(1P)) = (9.2 & 0.4) x 1072, which we rescale to our best value B(y(2S) —
vXc1(1P)) = 9.55 x 1072,

I(X(1385)~ X(1385)*) /Tiotal Mss/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<5 90 L ABLIKIM 121 BES3 (2S) — yAAxt 7~

LABLIKIM 121 reports < 5.7 x 10™° from a measurement of M(xc1(1P) —
5(1385) 7 X(1385) ) /Tiorall X [B(¥(2S) —  vxc1(1P))] assuming B(y(2S) —
YXc1(1P)) = (9.2 & 0.4) x 1072, which we rescale to our best value B(y(2S) —
vX¢c1(1P)) = 9.55 x 1072,

(=929 /Teotal Mso/I
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
<0.6 9 17+24  1NAK 08 CLEO (25) — ~=0=0

1 NAIK 08 reports < 0.60 x 10~# from a measurement of [M(xc1(1P) — _:0?0)/rtota|]
x [B(¥(25) — vx1(1P))] assuming B(1(2S) — vx1(1P)) = (9.07+0.11£0.54) x

102, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.55 x 102,
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M(E=Z%) /TNiotal Feo/T
VALUE (units 1074) % EVTS DOCUMENT ID TECN COMMENT
0.82+0.22+0.03 16.4+4.3 1 NAIK 08 CLEO ¢(2S) —» y=t=—
e o o We do not use the following data for averages, fits, limits, etc. o o @

< 3.4 90 2 ABLIKIM 06D BES2 (2S) — vx(1

L NAIK 08 reports (0.86 + 0.22 £+ 0.08) x 10~# from a measurement of [M(xc1(1P) —
ZTET) Miotall X [B(#(2S) = vx1(1P))] assuming B(4(2S) — vxc1(1P)) =
(9.07£0.11+0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

=(9.55 + 0.31) x 10=2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2 Using B(1(25) — xc17) (9-1 + 0.6)%.

[F(xt7™) + (KT K™)]/Total 61/l
VALUE (units 10’4) CL% DOCUMENT ID TECN COMMENT

<21 LFELDMAN 77 MRK1 %(25) — vx¢1
e o o We do not use the following data for averages, fits, limits, etc. ® o o

<38 90 1 BRANDELIK 798 DASP (25) — vx(1

1 Estimated using B(¥(2S) — ~vx1(1P)) = 0.087. The errors do not contain the
uncertainty in the (2S) decay.

M(K%K2)/Tiotal 62/
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<0.6 90 1 ABLIKIM 050 BES2 ¢(25) — xc17

LABLIKIM 050 reports [[(xc1(1P) — KLKL)/Tioral x [B((2S) — vxc1(1P))]
< 0.6x 1072 which we divide by our best value B(¥(2S) — vx1(1P)) =9.55x 102,

—— RADIATIVE DECAYS ——
r('YJ/"p(ls))/rtotal Fe3/T

VALUE DOCUMENT ID TECN  COMMENT
0.33940.012 OUR FIT

e o o We do not use the following data for averages, fits, limits, etc. o o @
0.379+0.008 +0.021 1 ADAM 054 CLEO ete  — P(2S) — vXc1

1 Uses B(¥(2S) — vxc1 — 7vvJ/%¢) from ADAM 05A and B(¥(25) — ~vx1) from
ATHAR 04.

r(’YPO)/ Mtotal Fea/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT

220+18 OUR AVERAGE

22042347 432 4 25 1 ABLIKIM 11E BES3 9(2S) — ~yvp°
22142447 186 + 15 2BENNETT  08A CLEO (25) — ~y+,°
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1 ABLIKIM 11E reports (228 + 13 £+ 22) x 1076 from a measurement of [M(xc1(1P) —
7%) /Tiotall X [B((25) — vxc1(1P))] assuming B(4(25) — yxc1(1P)) = (9.2 %
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 1072, Our first error is their experiment’s error and our second error is the
systematic error from using our best value.
2BENNETT 08A reports (243 £19 £ 22) x 105 from a measurement of M(xc1(1P) —

79) /Tiotall X [B($:(25) = 7x1(1P))] assuming B(v(2S) — vxc1(1P)) = (8.7 +
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) 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(’)’ w) /Ttotal Fes/T
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

69+ 8 OUR AVERAGE

67+ 9+2 136 + 14 1 ABLIKIM 11E BES3 ¢(25) — vvyw
761742 39 + 7 2BENNETT  08A CLEO (2S) — yyw

1 ABLIKIM 11E reports (69.7 £ 7.2+ 6.6) x 105 from a measurement of IM(xc1(1P) —
7w)/Total]l X [B(¥(25) = 7x1(1P))] assuming B(1)(25) — vx1(1P)) = (9.2 +
0.4) x 1072, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 10~2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.
2BENNETT 08A reports (83 £ 15 + 12) x 1076 from a measurement of [M(xc1(1P) —

Yw)/Tiotall X [B(¥(25) — vx1(1P))] assuming B(¢(25) — ~vx.1(1P)) = (8.7 £
0.4) x 1072, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 10=2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

F(79)/Ttotal le6/T
VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN COMMENT
25+5+1 43 + 9 1 ABLIKIM 11E BES3 (25) — ~vv¢
e o o We do not use the following data for averages, fits, limits, etc. o o @
<24 90 5.2+3.1 2BENNETT  08A CLEO #(2S) — ~vv¢

L ABLIKIM 11E reports (25.8£5.2+2.3) x 106 from a measurement of [M(xc1(1P) —
78)/Tiotall ¥ [B(¥(2S) — vx1(1P))] assuming B(¥(25) — vxc1(1P)) = (9.2 &
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.55 £

0.31) x 10=2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.
2BENNETT 08A reports < 26 x 100 from a measurement of M(xc1(1P) = 7v0) /Tiotall

x [B(%(25) — vx1(1P))] assuming B(1(2S) — vx1(1P)) = (8.7 £ 0.4) x 102,
which we rescale to our best value B(¥(25) — ~vx1(1P)) = 9.55 x 102

r(’Y’Y)/ Mtotal Fe7/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT

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

< 35 90 ECKLUND 08A CLEO (2S) — vxc1 — 3v
<150 90 1 yaAMADA 77 DASP ete™ — 3y

1 Estimated using B(¥(2S) — ~vx1(1P)) = 0.087. The errors do not contain the
uncertainty in the ¢(2S) decay.
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Xc1(1P) CROSS-PARTICLE BRANCHING RATIOS
M(xc1(1P) = pP)/Teoral X T(¥(25) = vxc1(1P))/T(¥(2S) —

J/p(1S)nt ) M34/T % F‘fz(gs)/l"ffzs)
VALUE (units 1075) DOCUMENT ID TECN COMMENT

2.14+0.11 OUR FIT

1.1 +1.0 1 Bl 981 BES  (25) — ~vxc1 — 7PP

1 Calculated by us. The value for B(x.1 — pp) reported in BAI 98I is derived using

B(¥(2S) — vxcq1) = (8.7+0.8)% and B(¥(2S) — J/u(1S)xT 7~ ) = (32.4+2.6)%
[BAI 98D].

M(xc1(1P) = AA) [Tiotal x T(%(25) = Yxc1(1P))/Tiotal 25)
(25 25

VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT
11.1+1.1 OUR FIT
10.9+1.1 OUR AVERAGE
11.2+1.0+0.9 136 1 ABLIKIM 134 BES3 ¢(25) — vAA
10.54+1.6+0.6 46 +7  2NAIK 08 CLEO 1(25) — ~vAA

I Calculated by us. ABLIKIM 13H reports B(x.q — AA) = (12.2 + 1.1+ 1.1) x 1072

from a measurement of B(x.; — AA) x B(¢(2S) — vx,1) assuming B(¢(25) —
YXe1) = (9.2 £ 0.4)%.

2 Calculated by us. NAIK 08 reports B(xc1 — AA) = (11.6 £ 1.8+ 0.7 £ 0.7) x 10~°
using B(¢(25) — vx1) = (9.07 £ 0.11 & 0.54)%.

[(xc1(1P) = AA)/Tigral x T(¥(2S) = vxc1(1P))/T (¥(25) —

_ ¥(2S) ;- ¥(2S
J/p(1S)at ™) Faz/T x 33> /%)
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
3.22+0.31 OUR FIT
71 128 113 00735 1pa 03E BES ¢(25) — ~AA

1BAI 03 reports [ B(x.1 — AA) B(¥(2S) — vxc1) / B(¥(2S) — J/pntn—)] x
[Bz(/\ — 7 p)/BUJ/Y— pp)]= (1331’82% £ 0.25)%. We calculate from this

measurement the presented value using B(A — 7 p) = (63.9 & 0.5)% and B(J/¢) —
pP) = (2.17 £ 0.07) x 1073.

I-(Xcl(lp)—’ ’YJ/¢(15))/rtotal X I'(¢(2$)—> ’YXcl(lP))/rtotal
Fes/T x FY2S) rv(25)
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

3.24 1+0.07 OURFIT
2.93 +0.15 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

3.37740.000+0.183 142k ABLIKIM 120 BES3  (25) — vxc1
2.81 £0.05 +0.23 13k BAI 041 BES2 (2S) — J/ihy~y
2.56 £0.12 £0.20 GAISER 86 CBAL 1(25) — X
2.78 40.30 1 OREGLIA 82 CBAL (25) — X1
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2.2 +0.5 2 BRANDELIK 798 DASP P(2S) = X1

29 =405 2 BARTEL 788 CNTR %(2S) — vx(1

50 +1.5 3 BIDDICK 77 CNTR ete™ — X

2.8 =+0.9 LWHITAKER 76 MRK1 ete™

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

3.56 +0.03 £0.12 24.9k 4 MENDEZ 08 CLEO #(2S) — vx¢1

3.44 £+0.06 +£0.13 3.7k 5 ADAM 05A CLEO Repl. by MENDEZ 08

1 Recalculated by us using B(J/¢(1S) — £1¢7) =0.1181 + 0.0020.
2 Recalculated by us using B(J/¥(1S) — uTp™) = 0.0588 + 0.0010.
3 Assumes isotropic gamma distribution.

4Not independent from other measurements of MENDEZ 08.

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

WEIGHTED AVERAGE
2.9340.15 (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)
quantities as additional information.

2

X
--------- ABLIKIM 120 BES3 5.8
---------- BAI 041 BES2 0.3
--------- GAISER 86 CBAL 26
--------- OREGLIA 82 CBAL 03
~~~~~~~~~ BRANDELIK 79B DASP 2.2
--------- BARTEL 78B CNTR 0.0

BIDDICK 77 CNTR

-------- WHITAKER 76 MRK1 _ 0.0
111

(Confidence Level = 0.084)
| J

1 2 3 4 5 6 7

r(Xcl(lp) - 'YJ/l/}(lS))/rtotal X r(¢(25) - 'YXcl(l’D))/rtotaI (units

1072)

F(Xc1(1P) = 7J/%(15)) /Frotal X T((25) = 7Xc1(1P)) /T ((2S) —

J/4(15)anything) Foa/T x Toa>) re()
Fe3/T x rzfz(gs)/rg(zs) =Tg3/T x rqfégs)/(rqfl(zs)+r7f2(25)+r1f325)+
0.339r11/’2(§5)+0.192r11/’3f§5) )

VALUE (units 10*2) EVTS DOCUMENT ID TECN  COMMENT

5.32+0.11 OUR FIT

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

5.70-£0.044+0.15 24.9k 1 MENDEZ 08 CLEO (25) — vxc1
5.7740.1040.12 3.7k ADAM 054 CLEO Repl. by MENDEZ 08

I Not independent from other measurements of MENDEZ 08.
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M(xc1(1P) = 7J/¥(15)) /Trotal X T(¥(25) = 7xc1(1P))/T (¥(25) —

- 2S 2S
J/p(1S)at ™) le3/T % l"fz(g ) /"'ff )
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT

9.40+0.21 OUR FIT
10.15+0.28 OUR AVERAGE

10.174+0.074+0.27 24.9Kk MENDEZ 08 CLEO %(25) — 7vxc1

12.6 +£0.3 +3.8 3k 1 ABLIKIM 048 BES ¢(2S) — J/y¥X

8.5 +2.1 2 HIMEL 80 MRK2 9(25) — vx(1

e o o We do not use the following data for averages, fits, limits, etc. o o @
10.244-0.1740.23 3.7k 3 ADAM 05A CLEO Repl. by MENDEZ 08

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

2The value for B(¥(2S) — vXxc1)xB(xe1 — 7J/¥(1S)) quoted in HIMEL 80 is
derived using B(¥(2S) — J/¢(1S)nT77) = (33 & 3)% and B(J/4(1S) — £1T¢7)
= 0.138 + 0.018. Calculated by us using B(J/4(1S) — ¢+ ¢7) = 0.1181 £ 0.0020.

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

r(Xcl(]-P) — KOK*+n~+ C-c-)/rtotal X r(¢(25) - 'YXcl(lP))/rtotal
M1s/T x FY2S) rv(25)

VALUE (units 1074) DOCUMENT ID TECN COMMENT

6.8+0.5 OUR FIT

7.24+0.6 OUR AVERAGE

7.3+£0.5+0.5 1 ATHAR 07 CLEO (25) — yK& K7~
7.04£0.5+0.9 2 ABLIKIM 06R BES2 1(25) — 7Xc1

1 Calculated by us. The value of B(x.1 — KOK*Tn—+ c.c.) reported by ATHAR 07
was derived using B(1(25) — vx1(1P)) = (9.07 £ 0.11 £ 0.54)%.

2 Calculated by us. ABLIKIM 06R reports B(xq — K2 KT 77) = (4.0 £0.3 £ 0.5) x
1073, We use B(1/(25) — vxc1) = (8.7 + 0.4) x 1072,

r(Xcl(]-P)_’ 70K+7r-+c-c-)/rtotal X I'(’(/1(25)—> 'YXcl(IP))/

M(¥(2S)— J/¥(1S)x+ =) F1s/T x FY2S) ré(29)
VALUE (units 10*4) DOCUMENT ID TECN COMMENT

19.7+1.6 OUR FIT

13.24+2.4+3.2 1 BAl 998 BES  (2S) — »yK% Ktrx—

1 Calculated by us. The value of B(x.1 — K% K+7T_) reported by BAI 99B was derived

using B(¥(2S) — vx1(1P)) = (8.7£0.8)% and B(¥(25) — JprtrT)=(324+
2.6)% [BAI 98D].

r(Xcl(]-P) — KtK= K+ K-)/rtotal X r(¢(25) - 'YXcl(lP))/rtotal
Fag/T x F¥25) rv(25)

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.52+0.11 OUR FIT
0.61+0.114+0.08 54 1 ABLIKIM 06T BES2 (2S) — vKTKT K=K~

1 Calculated by us. The value of B(x.; — 2K+2K_) reported by ABLIKIM 06T was
derived using B(16(2S) — yxc1(1P)) = (8.7 % 0.8)%.
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r(Xcl(]-P)_’ KtK-K* K-)/rtotal X r(¢(25)_’ 'YXcl(lP))/

M (¥(2S) - J/p(1S)x* n~) Fag/T x FY2S) r¥(29)
VALUE (units 10_4) DOCUMENT ID TECN COMMENT

1.52+0.31 OUR FIT

1.13+0.40+0.29 LAl 998 BES  1(2S) » yKT KT K=K~

1 Calculated by us. The value of B(x.1 — 2K+2K_) reported by BAI 99B was derived

using B(¥(2S) — vx1(1P)) = (8.7£0.8)% and B(¥(25) — JpntrT)=(32.4+
2.6)% [BAI 98D].

I'(x,_.l(lP)—> Pﬁ)/rtotal X I'(1/9(2S)—> ’YXcl(lP))/rtotal
F34/T x FY25) rv(29)
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

7.4+0.4 OUR FIT
7.8+0.6 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

7.94£0.4+0.3 453 ABLIKIM 13v BES3 (2S) — ~pp
8.2+0.7+0.4 141 + 13 1 NAIK 08 CLEO v(25) — ~pp

1.4 5.5 _
a8t13+06 1827122 BAI 04F BES ¢(2S) — vxc1(1P) — vPp

1 Calculated by us. NAIK 08 reports B(x.; — pP) = (9.0 £ 0.8 & 0.4 £ 0.5) x 10—°
using B(¢(25) — vx1) = (9.07 £ 0.11 & 0.54)%.

WEIGHTED AVERAGE
7.8+0.6 (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

<<<<<< ABLIKIM 13V BES3 0.1
"""""" NAIK 08 CLEO 0.3
............ BAI 04F BES 3.8
4.2

(Confidence Level = 0.125)
| J

0 5 10 15 20

M(xc1(1P) = PB)/Teotal ¥ T(¥(2S) = Xc1(1P))/Teotal (units 107°)
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MULTIPOLE AMPLITUDES IN x1(1P) — ~vJ/¥(1S)
a, = M2/+/E12 + M22 Magnetic quadrupole fractional transition amplitude

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
—5.4 t%% OUR AVERAGE Error includes scale factor of 2.4. See the ideogram below.
_6.264+0.63+0.24 39k  ARTUSO 09 CLEO (25) — ~y~ete—
0.2 £3.2 £04 2000  AMBROGIANI 02 E835 pp— xo1 — J/v7
—02 1938 921  OREGLIA 82 CBAL %(2S) — xc17 — J/tvv

WEIGHTED AVERAGE
-5.4+1.2-1.5 (Error scaled by 2.4)

¢

2

X
ARTUSO 09 CLEO 15
AMBROGIANI 02 E835 3.0
OREGLIA 82 CBAL _ 6.8
11.4

(Confidence Level = 0.0033)
| J

5 10 15

-10 -5 0
ay = M2/+/ E12 + M22 (units 10~2)

MULTIPOLE AMPLITUDES IN ¥(2S) — ~xc1(1S) RADIATIVE DECAY

by = M2/+/E12 + M22 Magnetic quadrupole fractional transition amplitude

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

2.9 +0.8 OUR AVERAGE

2.76+0.7340.23 30k ARTUSO 09 CLEO w(25) — ~~yeTe—
77 722 921 OREGLIA 82 CBAL (2S) — ~yvyete—
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MULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYS
¥(2S) = vxc1(1S) and xc1 — vJ/¥(1S)

a» /by Magnetic quadrupole transition amplitude ratio
VALUE EVTS DOCUMENT ID TECN

-22713.37 30k CLEO (25) — T o™

COMMENT

1 ARTUSO 09

1 Statistical and systematic errors combined. Not independent of ay(x 1) and by(x 1)
values from ARTUSO 09.

Xc1(1P) REFERENCES

ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 13H PR D87 032007 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 13V PR D88 112001 M. Ablikim et al. (BES I Collab.)
ABLIKIM 121 PR D86 052004 M. Ablikim et al. (BES I Collab.)
ABLIKIM 12) PR D86 052011 M. Ablikim et al. (BES I Collab.)
ABLIKIM 120 PRL 109 172002 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 11A PR D83 012006 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 11D PR D83 032003 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 11E PR D83 112005 M. Ablikim et al. (BES I Collab.)
ABLIKIM 11F PR D83 112009 M. Ablikim et al. (BES I Collab.)
ABLIKIM 11K PRL 107 092001 M. Ablikim et al. (BES I Collab.)
ONYISI 10 PR D82 011103 P.U.E. Onyisi et al. (CLEO Collab.)
ARTUSO 09 PR D80 112003 M. Artuso et al. (CLEO Collab.)
BENNETT 08A PRL 101 151801 J.V. Bennett et al. (CLEO Collab.)
ECKLUND 08A PR D78 091501 K.M. Ecklund et al. (CLEO Collab.)
HE 08B PR D78 092004 Q. He et al. (CLEO Collab.)
MENDEZ 08 PR D78 011102 H. Mendez et al. (CLEO Collab.)
NAIK 08 PR D78 031101 P. Naik et al. (CLEO Collab.)
ATHAR 07 PR D75 032002 S.B. Athar et al. (CLEO Collab.)
ABLIKIM 06D PR D73 052006 M. Ablikim et al. (BES Collab.)
ABLIKIM 06R PR D74 072001 M. Ablikim et al. (BES Collab.)
ABLIKIM 06T PL B642 197 M. Ablikim et al. (BES Collab.)
ABLIKIM 05G PR D71 092002 M. Ablikim et al. (BES Collab.)
ABLIKIM 050 PL B630 21 M. Ablikim et al. (BES Collab.)
ADAM 05A  PRL 94 232002 N.E. Adam et al. (CLEO Collab.)
ANDREOTTI 05A NP B717 34 M. Andreotti et al. (FNAL E835 Collab.)
ABLIKIM 04B PR D70 012003 M. Ablikim et al. (BES Collab.)
ABLIKIM 04H PR D70 092003 M. Ablikim et al. (BES Collab.)
ATHAR 04 PR D70 112002 S.B. Athar et al. (CLEO Collab.)
BAI 04F PR D69 092001 J.Z. Bai et al. (BES Collab.)
BAI 04 PR D70 012006 J.Z. Bai et al. (BES Collab.)
AULCHENKO 03 PL B573 63 V.M. Aulchenko et al. (KEDR Collab.)
BAI 03E PR D67 112001 J.Z. Bai et al. (BES Collab.)
AMBROGIANI 02 PR D65 052002 M. Ambrogiani et al. (FNAL E835 Collab.)
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