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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
0.86 £0.05 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 6 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

6 Recalculated by ANDREOTTI 05A.

Xc1(1P) DECAY MODES

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

HTTP://PDG.LBL.GOV Page 2 Created: 7/12/2013 14:50



Citation: J. Beringer et al. (Particle Data Group), PR D86, 010001 (2012) and 2013 partial update for the 2014 edition (URL: http://pdg.Ibl.gov)

Hadronic decays

o 3(rt77) (58 £1.4 )x 103 S=1.2

M 2(nT77) (76 +£2.6 )x1073

,  ata 7970 ( 1.25+0.17) %

4 ptr 70+ cc. ( 1.53+0.26) %

s POntn— (39 +£35 )x 103

Mg 4n0 (5.7 £0.8 )x 10~4

M, 7 n  KTK™ (45 +1.0 )x1073

g KtK— 7070 ( 1.17+0.29) x 103

e Ko K70+ cc. (9.0 £1.4 ) x 103

Mo pt K=K+ cc. (53 +1.3 ) x 1073

M1 K*(892)° KO70 — (24 +£0.7 )x 1073
Ktr= K979+ c.c.

o KtK nn° (1.2 £0.4 )x 103

Mz =7 KYKY (7.2 £3.1 )x 10~4

fa KTK™n (33 +£1.0 )x 104

s KOKTn +cc (7.3 £0.6 )x 1073

M6 K*(892)° KO+ c.c. (1.0 £0.4 )x 1073

M7 K*(892)T K~ + c.c. (15 407 )x 103

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

Mo K*(1430)" K~ + c.c. — < 23 x1073  CL=90%
K% Ktrn~+ cc.

Mo KTK— 70 ( 1.91+0.26) x 103

[p1 natna™ (5.0 £0.5 ) x 10~3

[0 a9(980) 7™+ cc. — AT AT (1.9 £0.7 )x 103

3 >(1270)n (2.8 £0.8 )x 1073

Fon 7rm— 1 (2.3 £05 )x 103

M5 79£(980) — #0ntn~ < 6 x 106 CL=90%

M KTK*(892)°7 + cc. (32 +2.1 )x 103

M7 K*(892)°K*(892)° (1.5 +£0.4 )x 1073

Mg KTK™KIKY < 5 x 1074 CL=90%

Mg KTK-KTK— (5.6 £1.2 )x 1074

30 KTK™ ¢ (43 +16 )x 1074

31 ww (6.0 £0.7 ) x 10~4

M3 wo (22 +0.6 )x 1072

M3 00 (4.4 +0.6 )x10~4

[34 pp (73 +£0.4 )x107°

M35 ppn° ( 1.6320.20) x 10~4

M3 PPN ( 1.53+0.26) x 10~4

37 ppw ( 2.2340.33) x 10~4

M35 ppPo < 18 x 1075  CL=90%

M39 pprt o™ (50 +1.9 )x10~4

o pprond
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[41 pPK™T K™ (non-resonant) ( 1.3440.24) x 10~ 4

4o pEK% K$ < 45 x 1074  CL=90%

M43 AA ( 1.18+0.19) x 10~4

Fan AATT 7™ < 15 x 1073 CL=90%

F25 KTPA (43 +£04 )x 104 S=1.1

M46 KT pA(1520)+ c.c. (1.8 £05 ) x 1074

F47  A(1520) A(1520) < 10 x 1074  CL=90%

Mg X0X0 < 4 x 1075 CL=90%

Fa9g XTX— < 6 x 107>  CL=90%

M5 =0 < 6 x 1075 CL=90%

gy, = =T (84 £23)x10"5

Mo 77 + KTK™ < 21 x 103

Ms3  KYKS < 6 x 1075 CL=90%
Radiative decays

Mss  vJ/¥(1S) (348 £1.5 )%

Mss v p° ( 2.2740.19) x 10~4

M5 Yw (7.1 £0.9 ) x107°

M57 7o (26 +0.6 )x 1072

Msg 7Y

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 227 measurements to determine 49 parameters. The

overall fit has a X2 = 325.4 for 178 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients

<5pz-5pj>/(6pz~5pj), in percent, from the fit to parameters p;, including the branching

fractions, x; = T;/Tiotal-
X209 8
X34 -9 —4
X3 11 5 -5
X54 38 16 -31 21

r —13 —5 —60 -7 =29

X|5 X0 X34 X43  X54
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Xc1(1P) PARTIAL WIDTHS
— Xc1(1P) T()F(vJ/¥(1S))/T (total) ———
F(pp) x I(vJ/¥(1S))/ iotal M3alsa/T

VALUE (V) DOCUMENT ID TECN  COMMENT
21.71+0.8 OUR FIT
21.410.9 OUR AVERAGE

21.54+0.5+0.8 " ANDREOTTI 05A E835 pp— eTe ~
214415422 7.8 ARMSTRONG 92 E760 pp— ete ~
19.97 7% 7 BAGLIN 868 SPEC pp — et e X

7 Calculated by us using B(J/4(15) — et e™) = 0.0593 + 0.0010.

8 Recalculated by ANDREOTTI 05A.

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

F3(rt 7)) /Miotal r/T

VALUE (units 1073) DOCUMENT ID TECN  COMMENT

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

5.841.1 OUR AVERAGE
5.440.7+0.9 9 BAl 998 BES  (25) — vxc1
16.04£5.940.8 9 TANENBAUM 78 MRK1 %(25) — vx1

9Rescaled by us using B(¥(2S) — vxc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(AS)nT 7)) = (32.6 £ 0.5)%.

r(2(7r+ ”—))/rtotal /T
VALUE (units 10_3) DOCUMENT ID TECN COMMENT

7.6+2.6 OUR EVALUATION Treating systematic error as correlated.

8 +4 OUR AVERAGE Error includes scale factor of 1.5.

4.6+2.1+£2.6 10 ga| 998 BES  ¢(25) — vxc1
12.54+4.240.6 10 TANENBAUM 78  MRK1 (25) — ~x(1

10 Rescaled by us using B(¥(2S) — vxc1) = (88 £ 0.4)% and B(¥(2S) —
J/p(1S)nT 7)) = (32.6 + 0.5)%.

M(rta— 70 1r°) /Ttotal rs/r
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
1.25+0.16+0.05 6047 llHE 088 CLEO ete — ~hth=hORO

11 HE 08B reports 1.28 + 0.06 & 0.15 + 0.08 % from a measurement of [M(xc1(1P) —
7T 71070) /T eorall X [B(1(2S) — vx1(1P))] assuming B(¥(2S) — vxc1(1P)) =
9.07 £0.11 £ 0.54) x 10™ <, which we rescale to our best value 25) — vx-~1(1
+0.11+ 02, which | best value B(¢(2S c1(1P

= (9.3 +0.4) 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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Mptn~ 7%+ cc.)/Total s/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
1.53+0.25+0.06  712.3 1213 4E 088 CLEO ete™ — ~hth=hORO

12 HE 08B reports 1.56 + 0.13 & 0.22 + 0.10 % from a measurement of [M(xc1(1P) —
pt a0+ c.c.)/Tiotall % [B(¥(2S) —  vx1(1P))] assuming B(v(2S) —
YX~1(1 =(9.074+0.11£0.54)x 10~ <, which we rescale to our best value 25) —

c1(1P 9.07+0.11+0 1072, which I b lue B(1(2S

YXxc1(1P)) = (9.3 £ 0.4) x 10=2. Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

13 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 7T 77) [Tiotal s/T
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
39+35 14 TANENBAUM 78  MRK1 %(2S) — 7x(1

14 Estimated using B(¥(2S) — ~vxc1(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
0.57+0.084+0.02 608 15 ABLIKIM 11A BES3 ete™ — (25) — vxcq

15 ABLIKIM 11A reports (0.57£0.03£0.08) x 103 from a measurement of [M(xc1(1P) —
47r0)/rtota|] 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)) = (9.3£0.4) x

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

M7t 7~ KYK™)/Teotal r7/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT

4.51+1.0 OUR EVALUATION Treating systematic error as correlated.

4.51+0.9 OUR AVERAGE

4.2+40.4+0.9 16 A 998 BES  (25) — vXc1
7.3+3.0+0.4 16 TANENBAUM 78 MRK1 %(25) — vx,1

16 Rescaled by us using B(¥(2S) — vxc1) = (88 £ 0.4)% and B(¢(2S) —
J/p(AS)7T 7)) = (32.6 + 0.5)%.

MK+ K~ 7979) /Teotal g/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.117+0.028+0.005 451 17 HE 088 CLEO ete™ — ~hTh=hORO

17HE 08B reports 0.12 4 0.02 + 0.02 + 0.01 % from a measurement of [M(xc1(1P) —
KT K= 7070) /T orall X [B((25) — 7xcq (LP))] assuming B((2S) — 7xc1(1P))
= (9.07 £+ 0.11 £ 0.54) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.3 £ 0.4) 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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MK+ 7~ K%7%+ c.c.) /Teotal o/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.90+0.140.03 1413 18 HE 088 CLEO ete™ — ~hTh=hORO

18 HE 08B reports 0.92 + 0.09 & 0.11 + 0.06 % from a measurement of [M(xc1(1P) —
KTr= KO0 4 cc)/Tigrall X [B(¥(25) — ~vx1(1P))] assuming B(1(25) —
YXc1(1P)) = (9.07£0.1140.54) x 102, which we rescale to our best value B(¥(2S) —

YXc1(1P)) = (9.3 £ 0.4) x 10~2. Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

Mot K~ K%+ c.c.)/Tiotal Mo/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.53+0.13+0.02 1413  19HE 088 CLEO ete™ — ~yhTh=hORO

19HE 08B reports 0.54 + 0.11 + 0.07 + 0.03 % from a measurement of [M(xc1(1P) —
pt K= KO+ c.c.)/Tiotall X [B(®(25) —  ~vx1(1P))] assuming B(y(25) —
¥Xc1(1P)) =(9.07+0.114+0.54) x 10~2, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.3 £ 0.4) 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)° K970 — K+ 7~ K70+ c.c.)/Tiotal Ma/T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.24+0.0740.01 1413 20HE 088 CLEO ete™ — ~hTh=hORO

20 HE 08B reports 0.25 & 0.06 + 0.03 & 0.02 % from a measurement of [M(xc1(1P) —
K*(892)0 K070 — K+ 7= KO0 4 c.c.)/Tiorall X [B(¥(25) — vx1(1P))] assum-
ing B(¥(2S) — vx1(1P)) =(9.07£0.114+0.54) x 102, which we rescale to our best

value B(¥(2S) — vx1(1P)) = (9.3£0.4) x 10~2. Our first error is their experiment's
error and our second error is the systematic error from using our best value.

MKt K~ nn%) /Total M2/
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.117+0.036+0.005 141.3 2l HE 088 CLEO ete™ — ~hth=hORO

21 HE 08B reports 0.12 + 0.03 + 0.02 + 0.01 % from a measurement of [M(xc1(1P) —
KT K™ nm0) Tiotall X [B($(25) — 7xc1(1P))] assuming B($(2S) — 7x¢1(1P)) =
(9.07£0.11+0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

=(9.3+0.4) x 102, 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 K2) /Tiotal 13/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT
7.24+3.0+0.3 19.8+7.7 22 ABLIKIM 050 BES2  (25) — X1

22 ABLIKIM 050 reports [M(xc1(1P) — 7 ta~ KLKQ)/Tigrall x [Bw(2S) —
YXc1(1P))] = (0.67£0.26+0.11) x 10—# which we divide by our best value B((2S) —

YXc1(1P)) = (9.3 £ 0.4) 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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F(K* K= n)/Teotal M14/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT
0.33+0.1040.01 23 ATHAR 07 CLEO (2S) — ~hth—HO

23 ATHAR 07 reports (0.34 £ 0.10 4 0.04) x 103 from a measurement of [M(xc1(1P) —

KT K™ n) /Teorall X [B((2S) — 7xc1(1P))] assuming B(1(25) — vxc1(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx1(1P))

= (9.3 +0.4) x 10~2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

MKOK+ 7~ +c.c.)/Tiotal s/l
VALUE (units 10-3) DOCUMENT ID

7.3+0.6 OUR FIT

I‘(K*(892)°7°+ C.c.)/rtotal M6/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.03+0.38+0.04 22 24 ABLIKIM 06R BES2 ¢(25) — 7vxc1

24 ABLIKIM 06R reports (1.1+£04+01)x 103 from a measurement of IM(xc1(1P) —
K*(892)0K9 + c.c.)/Tyorall X [B(¥(2S) — ~xc1(1P))] assuming B(4(2S) —
YXc1(1P)) = (8.7 & 0.4) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.3 £ 0.4) 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*(892)+ K+ C.C.)/rtotal M7/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.5+0.7+0.1 27 25 ABLIKIM 06R BES2 4(25) — 7vx(1

25 ABLIKIM 06R reports (1.6 £ 0.7 £ 0.2) x 103 from a measurement of [M(xc1(1P) —
K*(892)T K~ + c.c.)/Tiotall X [B(¥(2S) — ~vxc1(1P))] assuming B(¢(25) —
YXxc1(1P)) = (8.7 & 0.4) x 10=2, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.3 £ 0.4) 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*%(1430)°K%+c.c. —» KIK+ 7~ +c.c.)/Tiotal M/l
VALUE (units 10_3) CL% DOCUMENT ID TECN  COMMENT
<0.8 90 20 ABLIKIM 06R BES2 4(25) — vx¢1

26 ABLIKIM 06R reports < 0.9 x 1073 from a measurement of Mxe1(1P) —
K*(1430)0K0+ cc. - KLKT 77+ cc) /Migrall ¥ [B(2S) = xc1(1P))] as-
suming B(¥(25) — vx1(1P)) = (8.7 £ 0.4) x 10~2, which we rescale to our best
value B(¢/(25) — 7x1(1P)) = 9.3 x 1072,

r(K%(1430)* K~ +c.c. = KK+t n~ +c.c.)/Tiotal Mo/l
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<23 90 27 ABLIKIM 06R BES2 ¢(25) — 7vx(1

27T ABLIKIM 06R reports < 2.4 x 1073 from a measurement of Mxc.1(1P) —
K*%(1430) T K=+ cc. = KK a7+ cc)/Mgrall 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(2S) — vx1(1P)) = 9.3 x 1072,
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M(K* K~ %) /Tiotal Mao/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT
1.91+0.25+0.07 28 ATHAR 07 CLEO (2S) — ~hth—HO

28 ATHAR 07 reports (1.95 £ 0.16 4+ 0.23) x 103 from a measurement of [M(xc1(1P) —
K+ K= 79) /Tyoral X [BH(2S) — 7xc1(1P))] assuming B((2S) — vxc1(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx1(1P))

= (9.3 +0.4) 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("77r+ W—)/rtotal M2 /T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

5.0+0.5 OUR AVERAGE

4.940.5+0.2 29 ATHAR 07 CLEO (2S) — ~hth—hHO
5.5+1.0+0.2 222 30 ABLIKIM 06R BES2 9(25) — vx(1

29 ATHAR 07 reports (5.0 £ 0.3 £ 0.5) x 10~3 from a measurement of Mxc1(1P) —
7 1) rorall 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))

=(9.3+0.4) x 10~2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

30 ABLIKIM 06R reports (5.9+0.7+£0.8) x 103 from a measurement of IM(xc1(1P) —
N7t 7) [Teotall X [B(¥(2S) — 7x1(1P))] assuming B(¢(2S) — vx(1(1P)) =
(8.7 £ 0.4) x 1072, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.3 + 0.4) 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 (a0(980)* 7~ +c.c. = ot 7™) /Tiotal Moo/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.940.7+0.1 58 31 ABLIKIM 06R BES2 (25) — vxc1

31 ABLIKIM 06R reports (2.0 £ 0.5+ 0.5) x 103 from a measurement of [M(xc1(1P) —
ag(980) Tn ™+ cc. — AT 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)) = (9.3 £ 0.4) 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((1270)n) /Ttotal 23/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
2.8+0.8+0.1 53 32 ABLIKIM 06R BES2 9(25) — 7vx(1

32 ABLIKIM 06R reports (3.0 £ 0.7 £ 0.5) x 103 from a measurement of [M(xc1(1P) —
£(1270) 1) /Troall X [B(2S) — 7xc1(1P))] assuming B((25) — vxc1(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.3 £ 0.4) 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(7r+ T 77’)/ Mtotal Foa/T
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
2.310.5+0.1 33 ATHAR 07 CLEO (2S) — ~htTh—HO
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33 ATHAR 07 reports (2.4 £ 04 +£0.3) x 103 from a measurement of Mxe1(1P) —
w a0 ) Tiotall X [B((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) — vyx.1(1P))

=(9.3+0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

I (x°(980) = 707+ 7~) /Teotal 25/l
VALUE CL% DOCUMENT ID TECN _ COMMENT
<6 x 106 90 34 ABLIKIM 110 BES3 ¢(2S) — ~yn0ata—

34 ABLIKIM 11D reports [ (x o1 (1P) — 70£5(980) — n0nt ™) /Fiopall X [B((2S) —
YXxc1(1P))] < 6.0 x 10~ which we divide by our best value B(%(2S5) — Yxc1(1P))

—=093x10"2,
M(K+K*(892)°7~ +c.c.) /Teotal o6/l
VALUE (units 10*4) DOCUMENT ID TECN COMMENT
32421 35 TANENBAUM 78 MRK1 %(25) — vx(q

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

r(K * (892)0?* (892)0)/ rtotal I-27/ r
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.5+0.4+0.1 284455 3637 ABLIKIM  04H BES  (2S5) — yKT K~ ata—
36 ABLIKIM 04H reports [(x1(1P) — K*(892)0K*(892)9)/Iyra] X [B(¥(2S) —
YXc1(1P))] = (1.40£0.27+0.22) x 10—% which we divide by our best value B(1)(25) —

TYXxc1(1P)) = (9.3 £ 0.4) x 10~2. Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

37 Assumes B(K*(892)0 — K~ =) = 2/3.

MK+ K~ K3 K2)/Ttotal g/l
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
<5 90 32+24 38ABLIKIM 050 BES2  (25) — X117

38 ABLIKIM 050 reports [[(xc1(1P) — KT KT KLKQ)/Migrall x [B(#(25) —
Txc1(1P))] < 4.2 x 102 which we divide by our best value B(¥(2S) — vx1(1P))
=93x1072.

I'(K+K‘K+K‘)/I't°ta| M2/l
VALUE (units 10-3) DOCUMENT ID
0.56+0.12 OUR FIT

F(K* K™ ¢)/Tiotal M30/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN  COMMENT
0.43+0.16:0.02 17 39 ABLIKIM 06T BES2 (2S) — ~v2Kt 2K~
39 ABLIKIM 06T reports (0.46+0.16£0.06) x 103 from a measurement of [M(xc1(1P) —
KT K™ ) /Trotall ¥ [B(£(25) = 7xc1(1P))] assuming B(1(25) — vxc1(1P)) =
(8.7 £ 0.4) x 1072, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.3 + 0.4) 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'(ww) / lMtotal I-31/ r
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
6.0+0.7+0.2 597 40 ABLIKIM 11K BES3 (2S) — + hadrons

40 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)) = (9.3£0.4) 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
0.224+0.064-0.01 15 41 ABLIKIM 11Kk BES3 (2S) — ~ hadrons

41 ABLIKIM 11K reports (0.22+0.06 +0.02) x 104 from a measurement of M(xc1(1P) —
we) /Tiotall 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)) = (9.3£0.4) 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(#9)/Ttotal a3/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
4.4+05+0.2 366 42 ABLIKIM 11k BES3 (25) — ~ hadrons

42 ABLIKIM 11K reports (4.4+0.3+£0.5)x 10~# from a measurement of [M(xc1(1P) —
$®)/Tiota)] ¥ [B(¥(2S) — vx1(1P))] assuming B(1(25) — vx1(1P)) = (9.2 +
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.3£0.4) 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(P?) /Ttotal M34/T
VALUE (units 10=4) DOCUMENT ID

0.73+0.04 OUR FIT

r(pﬁ‘lro)/ Mtotal I35/l
VALUE (units 10_3) DOCUMENT ID TECN COMMENT

0.1632:0.020 OUR AVERAGE

0.17140.020+0.007 43 ONYISI 10 CLE3 ¢(2S) — ~vppX
0.117+0.049+0.005 44 ATHAR 07 CLEO (2S) — yhTh= HO

430NYISI 10 reports (1.75 £ 0.16 + 0.13 + 0.11) x 10~4 from a measurement of
[M(xc1(1P) = pP70)/Tiorall X [B((2S) — vxc1(1P))] assuming B(v(25) —
YXxc1(1P)) = (9.07:|:O.11:|:0.54)><10_2, which we rescale to our best value B(¢(25) —

YXc1(1P)) = (9.3 £ 0.4) x 10~2. Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

44 ATHAR 07 reports (1.2 £ 05 +0.1) x 10~# from a measurement of M(xe1(1P) —
pP0) /Tiotall ¥ [B((2S) — vx1(1P))] assuming B(1(2S) — vx1(1P)) =
(9.07+£0.11 4+ 0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

=(9.3+0.4) x 102, 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: 7/12/2013 14:50



Citation: J. Beringer et al. (Particle Data Group), PR D86, 010001 (2012) and 2013 partial update for the 2014 edition (URL: http://pdg.Ibl.gov)

r(P?ﬂ)/ Mtotal 36/T
VALUE (units 10~3) CL% DOCUMENT ID TECN  COMMENT
0.153+0.026 +0.006 45 oNYISI 10 CLE3 ¢(25) — vyppX
e o o We do not use the following data for averages, fits, limits, etc. o o @
<0.16 90 46 ATHAR 07 CLEO (2S) — yhTh™ HO

45 ONYISI 10 reports (1.56 £ 0.22 + 0.14 + 0.10) x 10~% from a measurement of
[F(xc1(1P) = PPN)/Tiotall X [B(¥(2S) —  vxc1(1P))] assuming B(¥(25) —
X1 (1P)) = (9.07:|:O.11:|:O.54)><10_2, which we rescale to our best value B(4(25) —

YXc1(1P)) = (9.3 £ 0.4) x 10~2. Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

46 ATHAR 07 reports < 0.16 X 10~3 from a measurement of M(xc1(1P) — pPN)/Tiotall
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)) = 9.3 x 102

I (pPw)/ltotal 37/l
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
0.223:0.032::0.009 47 ONYISI 10 CLE3 (25) — ~vppX

47T ONYISI 10 reports (2.28 + 0.28 + 0.16 + 0.14) x 10~% from a measurement of
[F(xc1(AP) =  PBw)/Tigrall * [B(¥(25) — vx(1(1P))] assuming B(y(25) —
X1 (1P)) = (9.07:|:O.11:|:O.54)><10_2, which we rescale to our best value B(4(25) —

YXc1(1P)) = (9.3 £ 0.4) 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 48 ABLIKIM 11F BES3 ¢(2S) — yppKT K™

48 ABLIKIM 11F reports < 1.82 x 10> from a measurement of M(xc1(1P) — pP®)/
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)) = 9.3 102

F(pprt7~) /Miotal 39/l
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 49 Al 998 BES  (25) — vXc1
1.08+0.7740.05 49 TANENBAUM 78 MRK1 %(25) — vxq

49Rescaled by us using B(y(25) — YXc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(AS)mT 7)) = (32.6 + 0.5)%.

I (ppn070) /Teotal lao0/T
VALUE (%) CL% DOCUMENT ID TECN COMMENT
<0.05 90 50 HE 088 CLEO ete™ — ~yhTh=hOKO

50 HE 08B reports < 0.05 % from a measurement of [M(xc1(1P) — ppr0 7r0)/rt0m|] X
[B(¥(2S) — vx1(1P))] assuming B(¥(2S) — vx1(1P)) = (9.07 £ 0.11 £ 0.54) x

102, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.3 x 102
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M(ppK* K~ (non-resonant)) /Total Fa1/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
1.3440.234+0.05 82 +9 OlABLIKIM 11F BES3 ¢(2S) — vyppKT K™

51 ABLIKIM 11F reports (1.35+0.15+£0.19) x 104 from a measurement of IM(xc1(1P) —
pPKT 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) —

YXc1(1P)) = (9.3 £ 0.4) 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(pPKLKY)/Tiotal Fa2/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT

<45 90 52 ABLIKIM 06D BES2 (25) — vxc1

52 Using B(¥(2S) — xc17) (9-1 + 0.6)%.

[ (AA) [Teotal a3/l
VALUE (units 10=4) DOCUMENT ID

1.18+0.19 OUR FIT

VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT

<15 90 53 ABLIKIM 06D BES2 (25) — vxc1

53 Using B(4(25) — xc17) (9.1 + 0.6)%.

F(K*PA)/Tiotal Fas/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
4.34+0.4 OUR AVERAGE Error includes scale factor of 1.1.
4.540.440.2 3k 2495 ABLIKIM 130 BES3 ¢(25) — vApKT |
3.240.9+40.1 56 ATHAR 07 CLEO (2S) — ~hth— O

54 ABLIKIM 13D reports (45+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)) =
(9.3 £ 0.4) x 10=2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

55 Using B(A — pr—) = 63.9%.

56 ATHAR 07 reports (3.3 + 0.9 4 0.4) x 10~% from a measurement of Mxc1(1P) —
K+ﬁ/\)/rtota|] X [B(¢(25) - '7Xc1(1P))] assuming B(¢(25) - '7Xc1(1P)) =
(9.07+£0.11 4+ 0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

= (9.3 +0.4) 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.) /Ttotal Fa6/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
1.8+0.5+0.1 48 +10 27 ABLIKIM 11F BES3 (2S) — vppKT K~

57 ABLIKIM 11F reports (1.810.3840.28) x 10 % from a measurement of M(xc1(1P) —
KT pA(1520)+ c.c.)/Tiotall X [B((2S) — ~x1(1P))] assuming B(y(2S) —
YXc1(1P)) = (9.2 &£ 0.4) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.3 £ 0.4) 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 (A(1520)A(1520)) /T otal Faz/T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<1.0 90 58 ABLIKIM 11F BES3 ¢(2S) — yppKT K™

58 ABLIKIM 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) —
Yxc1(1P)) = 9.3 x 1072,

M(Z9%9) /Motal lag/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
<0.4 90 38+25 SINAIK 08 CLEO 1(25) — vx0%0

59 NAIK 08 reports < 0.44 x 10~# from a measurement of [M(xc1(1P) — }:Ofo)/rtota”
x [B(1(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)) = 9.3 x 102,

M(Z+X7)/Teotal Fag/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
<0.6 90 43+23 60NAIK 08 CLEO (25) — yXt=—

60 NAIK 08 reports < 0.65 x 10~4 from a measurement of [[(x 1(1P) — =TE7)/
Miotall X [B(¥(2S) — vx1(1P))] assuming B((2S) — vx1(1P)) = (9.07 +
0.11 £+ 0.54) x 1072, which we rescale to our best value B(¥(2S) — vx1(1P)) =

9.3x 1072,
M(Z92°) /T otal Mso/T
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
<0.6 90 1.7+24 OlNAIK 08 CLEO ¢(25) - 7 :0§0

61 NAIK 08 reports < 0.60 x 10~% from a measurement of [M(xc1(1P) — all
% [B((25) — xey(1P))] assuming B(1(2S) — 7 xcy (1F)) = (8.07 £ 0, 24 54t)

10~2, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.3 x 10~ 2

r(E5) Mo roa/T
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
0.84:0.22+0.03 164+43  092NAIK 08 CLEO (25) —» y=t=—
o o o We do not use the following data for averages, fits, limits, etc. ® o o

<34 90 63 ABLIKIM 06D BES2 (25) — vXc1

62 NAIK 08 reports (0.86 + 0.22 £+ 0.08) x 10~# from a measurement of M(xc1(1P) —
ETET) Miotall X [B(#(25) = 7x1(1P))] assuming B((25) — vx1(1P)) =
(9.07+£0.11 +0.54) x 10~2, which we rescale to our best value B(¥(2S) — vx1(1P))

=(9.3+0.4) x 10~2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

63 Using B(1(2S) — Xc17) (9.1 £ 0.6)%.
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[F(xt7=) + (KT K~)]/Teotal Ms2/T
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT

<21 64 FELDMAN 77 MRK1 %(25) — vx(1
e o o We do not use the following data for averages, fits, limits, etc. o o @

<38 90 64 BRANDELIK 798 DASP  %(25) — vx(1

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

"(Kg K%)/l'total Ms3/T
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT
<0.6 90 95 ABLIKIM 050 BES2 %(25) — X117

05 ABLIKIM 050 reports [[(xc1(1P) — KL KY)/Tigrall x [B®(2S) = vxc1(1P))]
< 0.6 x 1072 which we divide by our best value B(v(25) — vx1(1P)) =9.3x 1072

—— RADIATIVE DECAYS ————
F(vJ/9(1S)) /Teotal Is4/T

VALUE DOCUMENT ID TECN  COMMENT
0.34810.015 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 66 ADAM 05A CLEO eTe™ — 9(25) — vx,1
66 Uses B(14(25) — vxc1 — v7J/¥) from ADAM 05A and B(¥(25) — ~x.1) from
ATHAR 04.

r(’)’ Po)/ Mtotal Iss/T
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

227+19 OUR AVERAGE

22642349 432 £ 25 67 ABLIKIM 11E BES3 ¢(2S) — ~yvp°

22842549 186 =15 OB BENNETT  08A CLEO (25) — ~vp°

67 ABLIKIM 11E reports (228 + 13 £+ 22) x 105 from a measurement of Mxc1(1P) —
77°) /Trotgll X [B(¥(25) — vx1(1P))] assuming B($(2S) — yxc1(1P)) = (92 &
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.3£0.4) x

10~2. Our first error is their experiment’s error and our second error is the systematic
error from using our best value.
68 BENNETT 08A reports (243 £19 £ 22) x 105 from a measurement of M(xc1(1P) —

70%) /Teotall X [B(#(25) = vxc1(1P))] assuming B(1(25) — vx1(1P)) = (8.7 +
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.3£0.4) 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'(fyw) /Ttotal Ise/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT

71+ 9 OUR AVERAGE

69+ 943 136 + 14 69 ABLIKIM 11E BES3 ¢(25) — yvyw
7841843 39+ 7 TOBENNETT  08a CLEO (2S) — ~yyw
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69 ABLIKIM 11E reports (69.7 £ 7.2+ 6.6) x 1076 from a measurement of IM(xc1(1P) —
vw)/Tiotall X [B(¥(25) = vx1(1P))] assuming B(¥(25) — vx1(1P)) = (9.2 &
0.4) x 10~2, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.3£0.4) x
10~2. Our first error is their experiment’s error and our second error is the systematic
error from using our best value.

TOBENNETT 08A reports (83 £ 15 + 12) x 1076 from a measurement of M(xc.1(1P) —
vw)/Tiotall X [B(¥(25) = vx1(1P))] assuming B(¥(25) — vx1(1P)) = (8.7 £
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.3£0.4) 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'(7 ¢) /Ttotal Ms7/T
VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN COMMENT
26+6+1 43 +9 Tl ABLIKIM 11E BES3 (25) — ~vv¢
e o o We do not use the following data for averages, fits, limits, etc. o o o
<24 90 52431 [2BENNETT  08A CLEO ¢(25) — ~vé

71 ABLIKIM 11E reports (25.8+5.2+2.3) % 105 from a measurement of IM(xc1(1P) —
79)/Ttotall X [B(¥(2S) = vx1(1P))] assuming B(¥(25) — vx1(1P)) = (9.2 +
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.3£0.4) x

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

T2BENNETT 08A reports < 26 x 105 from a measurement of [M(xc1(IP) = v8) /Tiotall
X [B(¥(2S) — vx1(1P))] assuming B(¢)(2S) — vx1(1P)) = (8.7 £ 0.4) x 102,
which we rescale to our best value B(4(25) — vx1(1P)) = 9.3 x 1072

r(’Y’Y)/ Mtotal sg/T
VALUE (units 10_5) 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) — vx,1 — 37
<150 90 73 YAMADA 77 DASP ete™ — 34

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

Xc1(1P) CROSS-PARTICLE BRANCHING RATIOS
M(Xc1(1P) = pP)/Trotal X T(¥(2S) — vxc1(1P))/T(¥(25) —

J/p(1S)xt ) F34/T x FYG3) o (29)
VALUE (units 1075) DOCUMENT ID TECN COMMENT

1.98+0.16 OUR FIT

1.1 +1.0 74 BAl 981 BES  (25) — ~vxc1 — VPP

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

B(¥(2S) — vxc1) = (8.7+0.8)% and B(¥(2S) — J/up(1S)xT 7~ ) = (32.4+2.6)%
[BAI 98D)].
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r(Xcl(]-P)_’ Az)/rtotal X r(¢(25)_’ 'YXcl(lP))/rtotal
Faa/T x FYES) rv(29)

VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
10.9+1.7 OUR FIT
10.5+1.6+0.6 46 +7 TP NAIK 08 CLEO #(2S) — ~AA

73 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)%.

r(Xcl(]-P)_’ Am/rtotal X r(¢(25)_’ 'YXcl(lP))/r("/’(zs)_’

_ ¥(2S) ;- (25
J/p(aS)xta™) Fas/T x I3 r{)
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

3.240.5 OUR FIT

71128113 00732  76pal 03E BES ¢(25) — ~AA

76 BAI 03E reports [ B(xc1 — AA) B(¥(2S) — ~vxc1) / B@(2S) — J/prt )] x
[B2(A — = p) / B(J/¥ — pB)] = (1.337032 + 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.

r(Xcl(]-P)_’ 7J/¢(15))/rtotal X r(¢(25)_’ 'YXcl(lP))/rtotal
Msa/T x [E2) /re(25)
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT

3.23 £0.07 OURFIT
2.93 +0.15 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

3.3774£0.009+0.183 142k ABLIKIM 120 BES3  4(25) — vX,1 |
2.81 £+0.05 +0.23 13k BAI 041 BES2 (2S) — J/vyvy
2.56 +0.12 +0.20 GAISER 86 CBAL (25) — X

2.78 £0.30 7T OREGLIA 82 CBAL (25) — vxc1

2.2 +05 78 BRANDELIK 798 DASP %(25) — ~vx(1

2.9 405 78 BARTEL 788 CNTR %(25) — vx(1

50 +1.5 79 BIDDICK 77 CNTR ete™ — ~X

2.8 0.9 TTWHITAKER 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 249k 80 MENDEZ 08 CLEO (25) — vxc1

3.44 +0.06 +0.13 3.7k 8l ADAM 05A CLEO Repl. by MENDEZ 08

77 Recalculated by us using B(J/4(1S) — ¢t ¢7) = 0.1181 + 0.0020.
78 Recalculated by us using B(J/¥(1S) — uwt @~ ) = 0.0588 + 0.0010.
79 Assumes isotropic gamma distribution.

80 Not independent from other measurements of MENDEZ 08.

81 Not independent from other values reported by ADAM 05A.
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WEIGHTED AVERAGE
2.93+0.15 (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)
guantities as additional information.

X2

""""" 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)
| |

1 2 3 4 5 6 7

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

1072)
M (xc1(1P) = 7J/9(15))/Teotal x T(¥(25) = vxc1(1P))/T (¥(2S) —
J/1/1(15)anything) M54/l X r‘lbgs)/l'igb(zs)
Fsg/T x TG 029 _rg, yr o rV29) o 29) L pif29)  rif29)
0.348r V(2% 10.108r 125
VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT

5.361+0.12 OUR FIT

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

5.70+0.04+0.15 249k B2MENDEZ 08 CLEO %(25) — vx¢q
5.7740.10+0.12 3.7k ADAM 05A CLEO Repl. by MENDEZ 08

82 Not independent from other measurements of MENDEZ 08.

M (xc1(1P) = 7J/9(15)) /Teotal X T(¥(25) = vxc1(1P))/T (¥(2S) —
J/p(1S)mtn~) Fsa/T x 113> /1%
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

9.49+0.21 OUR FIT
10.15+0.28 OUR AVERAGE

10.1740.07 +£0.27 24.9k MENDEZ 08 CLEO (25) — vxc1

12.6 +£0.3 +3.8 3k 83 ABLIKIM 048 BES  (25) — J/yX

8.5 +2.1 84 HIMEL 80 MRK2 9(25) — vx(1

e o o We do not use the following data for averages, fits, limits, etc. o o @
10.24+0.17+0.23 3.7k 85 ADAM 05A CLEO Repl. by MENDEZ 08
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83 From a fit to the J/4 recoil mass spectra.

84 The value for B(¥(2S) — vxc1)xB(xc1 — 7J4/¥(1S)) quoted in HIMEL 80 is
derived using B(1(2S) — J/¢(18)7T77) = (33 £ 3)% and B(J/¥(1S) — ¢+ ¢7)
= 0.138 + 0.018. Calculated by us using B(J/%(1S) — ¢+t ¢7) = 0.1181 + 0.0020.

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

r(Xcl(]-P) — KO K+1r-+C.C.)/|'t°ta| X I'(’(/)(25) - 'YXcl(IP))/rtotal
M1s/T x FY@S) rv(29)

VALUE (units 10_4) DOCUMENT ID TECN COMMENT

6.8+0.5 OUR FIT

7.24+0.6 OUR AVERAGE

7.3+0.54+0.5 86 ATHAR 07 CLEO (25) — vKIK* 7~
7.04£0.5+0.9 87 ABLIKIM 06R BES2 ¢(25) — 7vxc1

86 Calculated by us. The value of B(x.1 — KOKTn—+ c.c.) reported by ATHAR 07
was derived using B(¢(2S) — ’YXcl(l'D)) = (9.07 £+ 0.11 + 0.54)%.

87 Calculated by us. ABLIKIM 06R reports B(x.1 — KL KT 77) = (4.0 +£0.3 £0.5) x
1073, We use B(1(25) — ~vxc1) = (8.7 + 0.4) x 102,

r(Xcl(]-P)_’ K°K+7r-+c-c-)/rtotal X r(¢(25)—> 'YXcl(lP))/

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

19.94+1.6 OUR FIT

13.24+2.4+3.2 88 BAl 998 BES  (25) — ~ Kg Ktr—

88 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(¢/(2S) — J/ynTn7) = (32.4 %
2.6)% [BAI 98D].

M(xc1(1P) = Kt K=Kt K™)/Tiotal X T(¥(25) = 7Xc1(1P))/Total
Fag/T x FYGS) rv(25)

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
0.52+0.11 OUR FIT
0.61+0.11+0.08 54 89 ABLIKIM 06T BES2 1(2S) —» vKT KT K=K~

89 Calculated by us. The value of B(x.; — 2KT 2K ™) reported by ABLIKIM 06T was
derived using B(¢(2S) — vx1(1P)) = (8.7 £ 0.8)%.

r(Xcl(]-P)_’ KtK~—K* K-)/rtotal X r(¢(25)_’ 'YXcl(lP))/

M (¥(2S) - J/p(1S)x* n~) Fag/T x FYZS) r¥(29)
VALUE (units 1074) DOCUMENT ID TECN COMMENT

1.53+0.31 OUR FIT

1.13+0.40+0.29 90 Al 998 BES  1(2S) —» YKt KT K=K~

90 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(¥(2S) — JprtrT)=(324+
2.6)% [BAI 98D].
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r(Xcl(]-P)_’ Pﬁ)/rtotal X r(1/;(2$)—> 'YXcl(]-P))/rtotal

F34/T x FY2S) rv(25)
VALUE (units 10~©) EVTS DOCUMENT ID  TECN  COMMENT
6.7+0.5 OUR FIT

7.56+1.4 OUR AVERAGE Error includes scale factor of 2.0.
82407404  141+13 9INAIK 08 CLEO %(25) — ~vpPp

28713406 182733 BAI 04F BES 1(2S) — vx1(1P) — +Pp

91 Calculated by us. NAIK 08 reports B(x.q — pP) = (9.0 + 0.8 + 0.4 + 0.5) x 107
using B(4(25) — vxc1) = (9.07 + 0.11 + 0.54)%.

MULTIPOLE AMPLITUDES IN x1(1P) — ~vJ/¥(1S)

a, = M2/+v/E12 + M22 Magnetic quadrupole fractional transition amplitude

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
—5.4 i‘%g 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—
02 £32 +0.4 2090  AMBROGIANI 02 E835 pp— xo1 — J/¥7
—02 1938 921  OREGLIA 82 CBAL (2S) — xc1v — J/vv

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 4+ M22 (units 1072)
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MULTIPOLE AMPLITUDES IN %(2S) — ~vxc1(1S) RADIATIVE DECAY
b, = M2/+/E12 + M22 Magnetic quadrupole fractional transition amplitude

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

2.9 +0.8 OUR AVERAGE

2.76+0.7340.23 30k ARTUSO 09 CLEO w(25) — ~~yeTe—
77 129 921 OREGLIA 82 CBAL (2S) — ~y~ete—

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

—221+037 39k 92 ARTUSO 09 CLEO ¢(25) — ~yyfte—

92 Statistical and systematic errors combined. Not independent of as(xc1) and by(x1)
values from ARTUSO 09.

COMMENT

Xc1(1P) REFERENCES

ABLIKIM 13D PR D87 012007 M. Ablikim et al. (BES I Collab.)
ABLIKIM 120 PRL 109 172002 M. Ablikim et al. (BES 111 Collab.)
ABLIKIM 11A° PR D83 012006 M. Ablikim et al. (BES 111 Collab.)
ABLIKIM 11D PR D83 032003 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 11E PR D83 112005 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 11F PR D83 112009 M. Ablikim et al. (BES 11 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.)
BAI 99B PR D60 072001 J.Z. Bai et al. (BES Collab.)
BAI 98D PR D58 092006 J.Z. Bai et al. (BES Collab.)
BAI 98l  PRL 81 3091 J.Z. Bai et al. (BES Collab.)
ARMSTRONG 92 NP B373 35 T.A. Armstrong et al. (FNAL, FERR, GENO+)
Also PRL 68 1468 T.A. Armstrong et al. (FNAL, FERR, GENO+)
BAGLIN 86B PL B172 455 C. Baglin (LAPP, CERN, GENO, LYON, OSLO+)
GAISER 86 PR D34 711 J. Gaiser et al. (Crystal Ball Collab.)
LEMOIGNE 82 PL 113B 509 Y. Lemoigne et al. (SACL, LOIC, SHMP+)
OREGLIA 82 PR D25 2259 M.J. Oreglia et al. (SLAC, CIT, HARV+)
Also Private Comm. M.J. Oreglia (EFI)
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HIMEL 80
Also

BRANDELIK  79B

BARTEL 78B

TANENBAUM 78
Also

BIDDICK 7
FELDMAN 7
YAMADA 7

WHITAKER 76
TANENBAUM 75

PRL 44 920
Private Comm.
NP B160 426
PL 79B 492
PR D17 1731
Private Comm.
PRL 38 1324
PRPL 33C 285
Hamburg Conf. 69
PRL 37 1596
PRL 35 1323

T. Himel et al.

G. Trilling

R. Brandelik et al.

W. Bartel et al.

W.M. Tanenbaum et al.
G. Trilling

C.J. Biddick et al.

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

J.S. Whitaker et al.
W.M. Tanenbaum et al.
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(LBL, SLAC)
(LBL, UCB)
(DASP Collab.)
(DESY, HEIDP)
(SLAC, LBL)
(LBL, UCB)
(UCSD, UMD, PAVI+)
(LBL, SLAC)
(DASP Collab.)
(SLAC, LBL)
(LBL, SLAC)

HTTP://PDG.LBL.GOV

Page 22

Created: 7/12/2013 14:50



