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XC]_(].P) /G(JPC) _ 0—|—(1++)

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

Xc1(1P) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
ESIIO.GG + 0.07 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram
elow.
3510.30 + 0.14 +0.16 ABLIKIM 056 BES2 (25) — vXc1
3510.7194+ 0.051+0.019 ANDREOTTI 05A E835 pp — e+e_’y
3509.4 4+ 0.9 BAI 998 BES P(2S) — X
3510.60 + 0.087+0.019 513  LARMSTRONG 92 E760 pp — ete ~
35113 =+ 0.4 +0.4 30 BAGLIN 868 SPEC Bp — ete X
35123 + 0.3 +4.0 2 GAISER 86 CBAL %(25) — ~X
35074 + 1.7 91 3 LEMOIGNE 82 GOLI 185 7w~ Be —
yutpT A
3510.4 + 0.6 OREGLIA 82 CBAL eTe — J/2y
3510.1 + 1.1 254 4 HIMEL 80 MRK2 eTe  — J/P2y
3500  +11 21 BRANDELIK 798 DASP eTe™ — J/i2y
3507 4+ 3 4 BARTEL 788 CNTR ete™ — J/yp2y
35050 + 4 44 4.5 TANENBAUM 78 MRK1 ete™
3513  + 7 367 4BIDDICK 77 CNTR %(25) — ~X
e o o We do not use the following data for averages, fits, limits, etc. e o o
3500 +10 40 TANENBAUM 75 MRK1 Hadrons v

1 Recalculated by ANDREOTTI 05A, using the value of ¥(2S) mass from AULCHENKO 03.
2 Using mass of 1¥(25) = 3686.0 MeV.
3J/7,ZJ(15) mass constrained to 3097 MeV.

4 Mass 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 29
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
] i TANENBAUM 78 MRK1
BIDDICK 77 CNTR
45
(Confidence Level = 0.107)
| | | J

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 OUR FIT

0.88 £0.05 OUR AVERAGE

0.40 +0.26

139 7938 705 ABLIKIM 056 BES2 4(25) — 7vxc1

0.876+0.045+0.026 ANDREOTTI 05A E835 pp — et e v

0.87 +0.11 +0.08 513 6 ARMSTRONG 92 E760 Pp — et e v
e o o We do not use the following data for averages, fits, limits, etc. e o o
<1.3 95 BAGLIN 868 SPEC pp — ete X
<3.8 90 GAISER 86 CBAL ¢(2S) — X

6 Recalculated by ANDREOTTI 05A.

Xc1(1P) DECAY MODES

Scale factor/
Mode Fraction (I';/T) Confidence level
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Hadronic decays
3zt n7) (58 +1.4 )x 103 S=1.2
M 2(nT77) (76 +2.6 )x103
3 ata a9x0 ( 1.2640.17) %
4 pT 7%+ cc. ( 1.53+0.26) %
g POnta~ (39 +35)x1073
e mrn KTK™ (45 +1.0)x1073
r, Ktk 70x0 ( 1.184£0.29) x 103
s Ko K70+ cc. (9.0 £1.5 ) x 103
o pT K=K+ c.c. (53 +£1.3 )x 1073
Mo K*(892)° K070 — (25 +£0.7 ) x 1073
Ktn= K970+ cc.
iy KtK—na0 (12 +0.4 )x 1073
Mo nta KYKY (7.2 £3.1 )x 10~4
M3 KTK™n (33 +£1.0 )x 1074
s KOKt7~+cc (7.3 £0.6 )x 103
s  K*(892)°K%+ c.c. (1.0 £0.4 )x 1073
M6 K*(892)T K~ + c.c. (15 407 )x 103
M7 K%(1430)°K%+ cc. — < 8 x 1074 CL=90%
K% Ktn~+ cc.
Mg K*(1430)* K~ + cc. — < 23 x 1073 CL=90%
K% Ktr=+ cc.
Mo KTK x0 ( 1.91£0.26) x 103
[og natnm™ (5.0 £05 ) x 1073
M1 a9(980) 7™+ cc. — T AT (1.9 £0.7 )x 103
Moo > (1270)n (28 +0.8 )x10~3
Fy3 wha— 1 (2.4 £05 )x 1073
Mg KTK*(892)°7 + cc. (32 +2.1 )x 103
Mo K*(892)° K*(892)° (1.5 +£0.4 )x 1073
Ms KTK™KIKS < 5 x 1074 CL=90%
M7 KTKTKTK™ (56 £1.2 )x10~4
Mg KTK™ ¢ (43 £1.6 )x 1074
M9 pP (73 +£0.4 )x107°
M9 ppn° (12 +£05 )x 1074
31 pPY < 16 x 1074  CL=90%
[3p 7 7 pp (5.0 £1.9 )x10~4
3 m°7x%pp
34 Kg K pp < 45 x 1074 CL=90%
M35 AA ( 1.1840.19) x 10~4
M3 AAxt7~ < 15 x 1073 CL=90%
37 KTpA (32 +1.0)x10~4
Mg X030 < 4 x 1075 CL=90%
Mg XtX— < 6 x 1073  CL=90%
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Mo =020 < 6 x107%  CL=90%

My ==t (84 £23 )x1075

Fao 7to~™ + KTK™ < 21 x 1073

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

F44 ’yJ/w(lS) (344 £15 )%

Fa5  vp° ( 2.2940.27) x 10~4

Fa6 Yw (78 £1.8 )x 1072

M47 7@ < 24 x 1075  CL=90%

Fag 7Y

CONSTRAINED FIT INFORMATION

A multiparticle fit to x.1(1P), xc0(1P), xc2(1P), and (25)
with 4 total widths, a partial width, 24 combinations of partial
widths obtained from integrated cross section, and 82 branching
ratios uses 213 measurements to determine 47 parameters. The
overall fit has a X2 = 301.4 for 166 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<5pi6pj>/(5pi-5pj), in percent, from the fit to parameters p;, including the branching

fractions, x; = T;/Total-
Xo7 8
x29 -9 4
X35 11 5 -5
X44 36 16 —-32 20
r —13 -5 59 -7 =30

X14 X271 Xx29 X35 X44

Xc1(1P) PARTIAL WIDTHS
— Xc1(1P) T()F(vJ/4(1S))/T (total) ——
F(pp) x [(vJ/¥(1S))/Total T29l4a/T

VALUE (eV) DOCUMENT ID TECN  COMMENT
21.7+0.8 OUR FIT
21.41+0.9 OUR AVERAGE

21.5+0.5+0.8 7 ANDREOTTI 05A E835 pp— et e~
214415422 7,8 ARMSTRONG 92 E760 pp— ete ~
19.9jj-g 7 BAGLIN 868 SPEC Bp — ete X

7 Calculated by us using B(J/(1S) — et e™) = 0.0593 + 0.0010.
8 Recalculated by ANDREOTTI 05A.
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Xc1(1P) BRANCHING RATIOS
— HADRONIC DECAYS ——

Fr3(rt7~))/Miotal r/r

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.

5.81:1.1 OUR AVERAGE
5.440.7+£0.9 9 BAI 998 BES  %(25) — 7Xc1
16.0+5.94+0.8 9 TANENBAUM 78 MRK1 ¢(2S) — ~vx1

9Rescaled by us using B((25) — YXc1) = (88 £ 0.4)% and B(y(2S) —
J/p(AS)rT ) = (32.6 + 0.5)%.

F2(r* 7)) /Teotal M2/
VALUE (units 10_3) 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.

4.64+2.1+2.6 10 ga| 998 BES  %(25) — vxc1
12.5+4.2+0.6 10 TANENBAUM 78 MRK1 (25) — vxcq

10Rescaled by us using B(¢(25) — 7vxc1) = (8.8 + 0.4)% and B((2S) —
J/p(AS)xT ) = (32.6 + 0.5)%.

r(1r+ T 'lroﬂ'o)/rtotal r3/r
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
1.26+0.16+0.05 6047 1l HE 088 CLEO ete — ~hth=hORO

11 HE 088 reports 1.28 + 0.06 + 0.15 + 0.08 % from a measurement of [ (x1(1P) —
7T m ™ 7070) /M igrall X B(#(2S) — vxc1(1P))] assuming B(1(25) — vx1(1P)) =
(9.07 +0.11 +0.54) x 102, which we rescale to our best value B()(25) — Xxc1(1P))

=(9.2+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.

Mptn~ 7%+ cc.)/Total /T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
1.53+0.25+0.06 712.3 12,13 4g 088 CLEO ete™ — ~yhTh=hORO

12HE 088 reports 1.56 + 0.13 + 0.22 + 0.10 % from a measurement of [ (xq(1P) —
pTr 704+ cc)/Tioral X [B®(2S) —  ~vxc1(1P))] assuming B(1(2S) —
X1 (1P)) = (9.07:|:O.11:|:O.54)><10_2, which we rescale to our best value B(4(25) —

YXc1(1P)) = (9.2 £ 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+ 7~ 70 and o 7t a0
decays assuming uncorrelated statistical and fully correlated systematic uncertainties.

M7+ 77) /Teotal Is/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT
39+35 14 TANENBAUM 78 MRK1 (2S) — vx1

14 Estimated using B(¥(2S) — ~vxc1(1P)) = 0.087. The errors do not contain the
uncertainty in the ¢(2S) decay.
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I'(7r+7r_ K+ K_)/rtotal Fe/T
VALUE (units 10_3) DOCUMENT ID TECN COMMENT

4.51+1.0 OUR EVALUATION Treating systematic error as correlated.

4.51+0.9 OUR AVERAGE

4.24£0.4£0.9 15 Al 998 BES  %(25) — 7Xc1
7.343.040.4 15 TANENBAUM 78 MRKL %(25) — vx.1

15Rescaled by us using B(¥(2S) — 7vxc1) = (8.8 £ 0.4)% and B(¢(2S) —
J/p(AS)xT 7)) = (32.6 + 0.5)%.

MK+ K= 7%70) /Total r7/T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.118+0.029+0.005 45.1 16 HE 088 CLEO ete— — ~hth—n0n0 |

16 HE 088 reports 0.12 + 0.02 + 0.02 =+ 0.01 % from a measurement of [(x1(1P) —

KT K= 7979) /Toral] X [B(¥(2S) — vx1(1P))] assuming B(4(2S) — vxc1(1P))
= (9.07 £ 0.11 £+ 0.54) x 1072, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.2 £ 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.

MK+t~ K%n%+c.c.)/Tiotal rg/r
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.904+0.1440.03 1413 17HE 088 CLEO ete= — ~hth=n0n0 |

17HE 08B reports 0.92 + 0.09 + 0.11 + 0.06 % from a measurement of [M(xe1(1P) —
KTn= KO0 cc)/Tigrall X [B(¥(2S) — ~vxc1(1P))] assuming B(4(2S) —
X1 (1P)) = (9.07:|:O.11:|:O.54)><10_2, which we rescale to our best value B(4(25) —

YXc1(1P)) = (9.2 £ 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(pT K~ K%+c.c.)/Tiotal o/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.53+0.13+0.02 1413 18HE 088 CLEO ete™ — ~hth—n0n0 |

18 HE o8B reports 0.54 + 0.11 4+ 0.07 + 0.03 % from a measurement of [F(Xcl(lP) —
pt K= KO+ c.c.)/Tiotall X [B(®(2S) —  ~vxc1(1P))] assuming B(y(2S) —
X1 (1P)) = (9.07:|:O.11:|:O.54)><10_2, which we rescale to our best value B(4(25) —

YXc1(1P)) = (9.2 £ 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)° K7 — K+ 7~ K970+ c.c.) /Tiotal o/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.25+0.07+0.01 1413 19HE 088 CLEO ete— — ~hth—n0n0 |

19HE 088 reports 0.25 + 0.06 + 0.03 + 0.02 % from a measurement of [ (x1(1P) —
K*(892)0 K070 — K+ 7= KO0 4 c.c.)/Tiorall X [B(¥(2S) — vx1(1P))] assum-
ing B(¥(2S) — vx1(1P)) =(9.07£0.114+0.54) x 102, which we rescale to our best

value B(1(2S) — vx1(1P)) = (9.2£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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M(Kt K= n79) /Total Ma1/T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.11840.036+0.005 141.3 20HE 088 CLEO ete — ~hth=hORO

20HE 088 reports 0.12 + 0.03 % 0.02 & 0.01 % from a measurement of [ (x1(1P) —
KT K= n70) /Tiorall X [B($(2S) — ¥x1(1P))] assuming B(1(25) — vx1(1P)) =
(9.07+£0.11+0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P))

=(9.2+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(nt 7~ K K2) /Tiotal /T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
7.243.1+0.3 198+7.7 21 ABLIKIM 050 BES2  4(25) — X1

2LABLIKIM 050 reports [I(xc1(1P) — 77~ KSKL)/Tigrall x [B(w(2S) —
¥X1(1P))] = (0.674+0.26+0.11) x 10—% which we divide by our best value B(4(2S5) —

YXxc1(1P)) = (9.2 £ 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(KT K~ n)/Tiotal Ms/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT
0.33+0.10+0.01 22 ATHAR 07 CLEO (2S) — ~hth—HO

22 ATHAR 07 reports (0.34 + 0.10 4 0.04) x 10~3 from a measurement of [ (x 1 (1P) —

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

=(9.2+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 4/T
VALUE (units 10-3) DOCUMENT ID

7.3+0.6 OUR FIT

(K*(892)°K°+c.c.) /Tiotal ls/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.03:+0.38+0.04 22 23 ABLIKIM 06R BES2 ¢(25) — vxc1

23 ABLIKIM 06R reports (1.1 + 0.4 4 0.1) x 10~3 from a measurement of [I'(x1(1P) —
K*(892)0K0+ c.c.)/Tiorall X [B(¥(2S) — vxc1(1P))] assuming B(4(25) —
YXxc1(1P)) = (8.7 £ 0.4) x 10~2, which we rescale to our best value B(y(2S) —

YXc1(1P)) = (9.2 £ 0.4) x 102, OQur 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.)/rtota| M6/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.540.740.1 27 24 ABLIKIM 06R BES2 %(25) — 7xc1

24 ABLIKIM 06R reports (1.6 + 0.7 4 0.2) x 10~3 from a measurement of [M(xc1(1P) —
K*(892) T K™+ c.c.)/Tiorall % [B((2S) —  ~vx1(1P))] assuming B(%(2S) —
YXxc1(1P)) = (8.7 £ 0.4) x 10~2, which we rescale to our best value B(y(2S) —

YXxc1(1P)) = (9.2 £ 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(K%(1430)°K°+c.c. » KEKT 7~ +c.c.)/Tiotal M7/T
VALUE (units 10_3) CLY% DOCUMENT ID TECN COMMENT
<0.8 90 25 ABLIKIM 06R BES2 ¢(2S) — X1

25 ABLIKIM 06R reports < 0.9 x 10~3 from a measurement of Mxc1(1P) —
K*(1430)0K0+ cc. - KLKT 77+ cc)/Migrall ¥ [B(2S) = 7xc1(1P))] as-
suming B(¢(2S) — vx.1(1P)) = (8.7 £ 0.4) x 102, which we rescale to our best
value B(/(25) — 7x1(1P)) = 9.2 x 1072,

F(K*(1430)* K~ +c.c. —» K3K+ 7~ +c.c.) /Tiotal M/l
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<23 90 26 ABLIKIM 06R BES2 %(25) — 7vxc1

26 ABLIKIM 06R reports < 2.4 x 1073 from a measurement of [[(x.1(1P) —
K%(1430) P K=+ cc. = KLKT 77+ cc)/Tiorall X B@(2S) = vxc1(1P))]
assuming B(¢(2S) — vx1(1P)) = (8.7 £ 0.4) x 102, which we rescale to our best
value B(4(2S) — 7x1(1P)) = 9.2 x 1072,

M(K* K~ %) /Total M9/T
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
1.91+0.25+0.07 27 ATHAR 07 CLEO (2S) — ~hth—HO

2T ATHAR 07 reports (1.95 + 0.16 4 0.23) x 10~3 from a measurement of [ (x 1 (1P) —
K+ K= 79) Tyl X [BH(2S) — 7x¢1(1P))] assuming B((2S) — ~xc1(1P)) =
0.0907 £ 0.0011 + 0.0054, which we rescale to our best value B(1/(25) — vx.1(1P))

=(9.2+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("7"r+ 7"_)/ Mtotal I-20/ r
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

5.0+0.5 OUR AVERAGE

4.940.5+0.2 28 ATHAR 07 CLEO (2S) — ~htTh™ O
5.6-+1.040.2 222 29 ABLIKIM 06R BES2 %(25) — 7vxc1

28 ATHAR 07 reports (5.0 & 0.3 & 0.5) x 10~3 from a measurement of Mxc1(1P) —
0t 1) [Fgal] % [BU(2S) — X1 (1P))] assuming B(1:(25) — vxc1(1P)) =
0.0907 £ 0.0011 + 0.0054, which we rescale to our best value B(1/(2S) — vx.1(1P))

=(9.24+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.

29 ABLIKIM 06R reports (5.9 & 0.7 & 0.8) x 103 from a measurement of [I"(x 1 (1P) —
N7t 7) [Tiotall X [B(¥(2S) — vx1(1P))] assuming B(¢(2S) — vx(1(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.2 £ 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 77) /Tiotal /T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.940.740.1 58 30 ABLIKIM 06R BES2 %(25) — vxc1

HTTP://PDG.LBL.GOV Page 8 Created: 7/30/2010 16:46



Citation: K. Nakamura et al. (Particle Data Group), JPG 37, 075021 (2010) (URL: http://pdg.Ibl.gov)

30 ABLIKIM 06R reports (2.0 + 0.5 4 0.5) x 10~3 from a measurement of [ (x1(1P) —
ag(980) T 77+ cc. = nmTaT)/Tigeall X [B(2S) —  vx1(1P))] assuming
B(¥(2S) — vx1(1P)) = (8.7 £ 0.4) x 102, which we rescale to our best value

B(¥(25) — vx1(1P)) = (9.2 + 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(R(1270)n) /Ttotal M2/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
2.840.8+0.1 53 31 ABLIKIM 06R BES2 %(25) — 7vxc1

3L ABLIKIM 06R reports (3.0 & 0.7 & 0.5) x 103 from a measurement of [I"(x 1 (1P) —
£5(1270) 1) /Tyopall X [B(¥(2S) — 7xc1(1P))] assuming B(1(2S) — 7xcq(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.2 £ 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(7"+7|' n )/rtotal F23/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT
2.440.5+0.1 32 ATHAR 07 CLEO (2S) — ~hth—HO

32 ATHAR 07 reports (2.4 + 0.4 4+ 0.3) X 10~3 from a measurement of [F(Xcl(lP) —
7 0) [Tigrall X [B((25) — 7x1(1P))] assuming B((25) — vx1(1P)) =
0.0907 + 0.0011 £ 0.0054, which we rescale to our best value B(1/(2S) — vx1(1P))

=(9.2+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(KTK*(892)° 7~ +c.c.) /Ttotal 24/
VALUE (units 1074) DOCUMENT ID TECN COMMENT
32421 33 TANENBAUM 78 MRKL (25) — ~vx,1

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

r(K * (892)0?* (892)0)/ Mtotal I-25/ r
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.5+0.4+0.1 284455 3435 ABLIKIM  04H BES  (25) —» yKT K~ ata™
34 ABLIKIM 04H reports [[(xo1(1P) — K*(892)0K*(892)0)/Forall X [B(¥(25) —
YXc1(1P))] = (1.40£0.27+£0.22) x 10— which we divide by our best value B(1(2S) —

YXc1(1P)) = (9.2 £ 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.

35 Assumes B(K*(892)0 — K~ xt) = 2/3.

M(K* K~ K3 K2) /T total 26/l
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
<5 90 32+24 30ABLIKIM 050 BES2  (25) — xc17

30 ABLIKIM 050 reports [[(xc1(1P) — KT K™ KLKY)/Tigal x [B(w(2S) —

TXxc1(1P))] < 4.2 x 10— which we divide by our best value B(%(25) — YXxc1(1P))
~2
=02x10"2,
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I'(K+K‘K+K‘)/Ft°ta| M7/l
VALUE (units 10~3) DOCUMENT ID

0.56+0.12 OUR FIT

r(K+ K~ ¢)/rtotal I-28/r
VALUE (units 103) EVTS DOCUMENT ID TECN  COMMENT
0.43+0.16+0.02 17 37 ABLIKIM 06T BES2 ¢(2S) — ~v2KT 2K~

37 ABLIKIM 06T reports (0.46 +0.16 4 0.06) x 103 from a measurement of [["(x.1(1P) —
KT K™ ¢)/Tiotall X [B¥(2S) = vxc1(1P))] assuming B(4(25) — vx(1(1P)) =
(8.7 £ 0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

(9.2 £ 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.

F(PP)/Mtotal Moo/
VALUE (units 10~%) DOCUMENT ID

0.73+0.04 OUR FIT

I (pP70)/Ttotal F3o/T
VALUE (units 1073) DOCUMENT ID TECN COMMENT
0.118+0.049-+0.005 38 ATHAR 07 CLEO (2S) — ~htTh—HO

38 ATHAR 07 reports (0.12 + 0.05 4 0.01) x 10~3 from a measurement of [ (x o1 (1P) —
pB70) /Tiotall X [B(1(25) — vxc1(1P))] assuming B(¥(2S) — yx(1(1P)) =
0.0907 £ 0.0011 + 0.0054, which we rescale to our best value B(1/(2S) — vx.1(1P))

=(9.2+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 (pPn) /Teotal 31/l
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<0.16 90 39 ATHAR 07 CLEO (2S) — ~yhTh=HO

39 ATHAR 07 reports < 0.16 x 1073 from a measurement of [[(x<1(1P) — pP71)/Totall
x [B(1h(25) — 7xc1(1P))] assuming B(1(2S) — ~xc1(1P)) = 0.0907 + 0.0011 =

0.0054, which we rescale to our best value B(¢(2S) — ~vx,1(1P)) = 9.2 x 1072,

(77~ pP) /Ttotal F32/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

0.4640.120.15 40 A 998 BES  (2S) — vxc1

1.0840.7740.05 40 TANENBAUM 78 MRKL (2S) — yx,1

40Rescaled by us using B(y(25) — YXc1) = (8.8 £ 0.4)% and B(¥(2S) —
J/p(1S)n T 77) = (32.6 £ 0.5)%.

I (7%7°pPp) /Ttotal M3/l
VALUE (%) CL% DOCUMENT ID TECN COMMENT
<0.05 90 41 HE 088 CLEO etTe™ — ~hTh=hORO

41 HE 08B reports < 0.05 % from a measurement of [M(xc1(1P) — 7070 pP)/Tiotall ¥
[B(¥(2S) — vxc1(1P))] assuming B(1(2S) — X oq(1P)) = (9.07 £ 0.11 + 0.54) x

10~2, which we rescale to our best value B(¥(2S) — vx1(1P)) = 9.2 x 102,
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M(K%KSPP)/total 34/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT

<4.5 90 42 ABLIKIM 06D BES2 1(25) — vXc1

42 Using B(4(2S) — xc17) (9.1 + 0.6)%.
[ (AA) [Tiotal l3s/T
VALUE (units 10~%) DOCUMENT ID

1.18+0.19 OUR FIT

r(/\Zﬂ'"' 7r_)/rt°t3| I'35/r
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT

<1.5 90 43 ABLIKIM 06D BES2 (25) — 7Xc1

43 Using B(4(25) — x¢17) (91 + 0.6)%.
F(K*PA)/Tiotal 37/l
VALUE (units 1073) DOCUMENT ID TECN COMMENT
0.32+0.09+0.01 44 ATHAR 07 CLEO (2S) — ~hth—HO

44 ATHAR 07 reports (0.33 & 0.09 = 0.04) x 103 from a measurement of [M(xc1(1P) —

K BA) Torall % [B(25) — 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))

=(9.2+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.

030
M(Z92°)/Motal Fag/l
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
<0.4 90 3.8+25 4 NAIK 08 CLEO (2S) —» ~x0%0

45 NAIK 08 reports < 0.44 x 10~ from a measurement of [["(x1(1P) — Z0%0) /Iy il
X [B(¥(25) — vXx1(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)) = 9.2 x 102

MZHX7)/Niotal l39/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
<0.6 90 43+23 4ONAK 08 CLEO #(25) —» ~Xtx—

40 NAIK 08 reports < 0.65 x 10~% from a measurement of [[(x.1(1P) — E£TZ7)/
Miotall X [B(¥(2S) — vx1(1P))] assuming B(4(25) — ~vx1(1P)) = (9.07 +
0.11 £+ 0.54) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) =

—2
9.2 x 107 ~.

I'( )/rtotal F40/T
VALUE (units 10°%) CL% EVTS DOCUMENT ID TECN  COMMENT

<0.6 90 17+24 4 NAIK 08 CLEO (2S) — =0=0
47 NAIK 08 reports < 0.60 x 10~ 4 from a measurement of [F(X 1(1P) — _0§0)/r totall

X [B(¥(25) — vx1(1P))] assuming B(y(2S) — 7XC1(1P)) = (9.07+0.11+0.54) x
10~2, which we rescale to our best value B(¥(25) — vx1(1P)) = 9.2 x 10~ 2
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M(E==%)/Tiotal Fa1/T
VALUE (units 10_4) % EVTS DOCUMENT ID TECN COMMENT
0.84:0.22+0.03 164+43 48 NAIK 08 CLEO ¢(25) — y=t=—
e o o We do not use the following data for averages, fits, limits, etc. e o o

<34 90 49 ABLIKIM 06D BES2 %(25) — vxc1

48 NAIK 08 reports (0.86 4 0.22 4 0.08) x 10~ from a measurement of [I"(x 1 (1P) —
ZTEF) Tiotall X [B¥(2S) = vx(1(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))

=(9.2+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.

49 Using B(4(2S) — xc17) (9.1 + 0.6)%.

[F(rt7~) + T (KYK™)]/Teotal Fa2/T
VALUE (units 10*4) CL% DOCUMENT ID TECN COMMENT

<21 50 FELDMAN 77  MRK1 ¥(2S) — TXel
e o o We do not use the following data for averages, fits, limits, etc. e o o

<38 90 50 BRANDELIK 798 DASP %(25) — ~vxc1

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

r(Kg' Kg)/rtotal |'43/r
VALUE (units 10~4) CL% DOCUMENT ID TECN  COMMENT
<0.6 90 51 ABLIKIM 050 BES2 %(2S) — xc17

5L ABLIKIM 050 reports [[(xc1(1P) — KL K)/Tigrall x [B(®(2S) = vxc1(1P))]
< 0.6 x 1072 which we divide by our best value B((25) — TYXxc1(1P)) =9.2x 102,

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

VALUE DOCUMENT ID TECN  COMMENT
0.34410.015 OUR FIT

o o o We do not use the following data for averages, fits, limits, etc. e o o
0.3794+0.008 +0.021 52 ADAM 05A CLEO ete™ — ¥(2S) = YXc1

52 Uses B(¥(2S) — vxc1 — 7vvJd/¢) from ADAM 05A and B(9(2S) — vx1) from
ATHAR 04.

I (76°) /Ttotal las/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
22942549 186 +15 93BENNETT  08A CLEO (25) — ~yvp°

53 BENNETT 08A reports (243 + 19 + 22) x 1070 from a measurement of [[(x 1 (1P) —

7P9) /Tiotall X [B((25) = vx1(1P))] assuming B(4(25) — yx¢1(1P)) = (8.7 +
0.4) x 102, which we rescale to our best value B(¥(2S) — vx1(1P)) = (9.2£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 (yw)/Ttotal la6/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
78+18+3 302+7.1 O*BENNETT  08A CLEO (2S) —» vyw

54 BENNETT 08A reports (83 + 15 + 12) x 10~ from a measurement of [I"(x 1 (1P) —
Yw) /Tiotall X [B(¥(2S) — 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)) = (9.2£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(v9)/Total Faz7/T
VALUE (units 1076) CL% EVTS DOCUMENT ID TECN COMMENT
<24 90 52431 2PBENNETT  08A CLEO #(25) — ~vvé

55 BENNETT 08A reports < 26x10~0 from a measurement of IM(xc1(1P) = v0) /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(2S) — vx.1(1P)) = 9.2 x 102

r(’Y’)’)/ Mtotal lag/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. e o o

< 35 90 ECKLUND 08A CLEO #(2S) — YXce1 — 3
<150 90 56 yAMADA 77 DASP ete™ — 3y

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

Xc1(1P) CROSS-PARTICLE BRANCHING RATIOS
I(xc1(1P) = PP)/Tiotal X T(¥(2S) = vxc1(1P))/T (¥(2S) —

J/(1S)n+7~) Fao/T x FE25) /r¥(29)
VALUE (units 10’5) DOCUMENT ID TECN COMMENT

2.02+0.16 OUR FIT

1.1 +1.0 57 BAl 981 BES  (25) — YXc1 — VPP

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

B(¥(2S) — vXcq1) = (8.7+0.8)% and B(1(2S) — J/up(1S)xT 7~ ) = (32.4+2.6)%
[BAI 98D].

r(Xcl(]-P)_’ Az)/rtotal X r(¢(25)_’ 'YXcl(]-P))/rtotal
Fas/T x F425) rv(25)

VALUE (units 10*6) EVTS DOCUMENT ID TECN COMMENT
10.9+1.7 OUR FIT
10.5+1.6+0.6 46 £ 7 S8 NAIK 08 CLEO (25) — ~vAA

58 Calculated by us. NAIK 08 reports B(x.; — AA) = (11.6 + 1.8 + 0.7 4 0.7) x 1072
using B(¥(25) — vxc1) = (9.07 + 0.11 + 0.54)%.
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[(xc1(1P) = AA)/Tiotal X T(¥(2S) = vxc1(1P))/T (¥(25) —

_ ¥(2S) ;- ¥(25
J/¥(1S)ntn™) M35/ x F{ga) /{2
VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT
3.3+0.5 OUR FIT
711728413 00135  59pa 03E BES ¢(25) — ~AA

59 BAI 03E reports | B(xc1 — AA) B(¥(25) — 7Xc1) / B(¥(2S) — J/prata7)] x
B2(A — 7~ p) / B(J/v — pp)] = (1. 33+8 26 £ 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 10~ 3.

I-(Xcl(lp) - ’YJ/¢(15))/rtotal X F(¢(2$) - ’YXc1(1P))/rtotal
Faa/T x TE29) /re(25)
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT

3.181+0.08 OUR FIT
2.70+0.13 OUR AVERAGE

2.81+0.05+0.23 13k BAI 041 BES2 (2S) — J/vvyy
2.56+0.120.20 GAISER 86 CBAL (2S) — ~X
2.78-+0.30 60 OREGLIA 82 CBAL 9(25) — vxc1

2.2 +05 61 BRANDELIK 798 DASP 4(25) — ~vx(1

2.9 +05 61 BARTEL 788 CNTR (25) — vx(1

50 +1.5 62 BIDDICK 77 CNTR ete™ — ~X

2.8 £0.9 60 WHITAKER 76 MRK1 ete™

o o o We do not use the following data for averages, fits, limits, etc. o o o
3.5640.03£0.12 249k 93 MENDEZ 08 CLEO %(25) — 7vxc1
3.44+0.06+0.13 3.7k %4 ADAM 054 CLEO Repl. by MENDEZ 08

60 Recalculated by us using B(J/%(1S) — ¢t ¢7) = 0.1181 + 0.0020.
61 Recalculated by us using B(J/¥(1S) — pt ™) = 0.0588 & 0.0010.
62 Assumes isotropic gamma distribution.

63 Not independent from other measurements of MENDEZ 08.

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

(xc1(1P) = vJ/%(1S)) /Teotal X T (¥(2S) = vxc1(1P))/T (¥(2S) —
J/%(1S)anything) Faa/T x F425) r¥(29)
Faq/T X rd’(25)/rg(2s) =T gq/T X rw(25)/(rw(25)+r7f2(25)+r7f3(25)+

¥(25) ¥(25)
0.344T 55~ +0.1957 157 7)

VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT
5.35+0.12 OUR FIT

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

5.7040.0440.15 24.9k 65 MENDEZ 08 CLEO %(25) — 7Xc1
5.7740.1040.12 3.7k ADAM 05A CLEO Repl. by MENDEZ 08

65 Not independent from other measurements of MENDEZ 08.
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M(xc1(1P) = 7J/¥(15)) /Tiotal X T (¥(25) = vxc1(1P))/T (¥(25) —

J/p(18)n+ ™) Faa/T x T32%) 19 3)
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

9.47+0.23 OUR FIT
10.15+0.28 OUR AVERAGE

10.174£0.07 £0.27 24.9k MENDEZ 08 CLEO %(25) — 7vxc1

12.6 +0.3 +3.8 3k 06 ABLIKIM 048 BES  (2S) — J/vX

85 +2.1 67 HIMEL 80 MRK2 %(25) — vxc1

e o ¢ We do not use the following data for averages, fits, limits, etc. e o o
10.244+0.174+0.23 3.7k 68 ADAM 05A CLEO Repl. by MENDEZ 08

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

67 The value for B(¥(2S) — vxc1)xB(xc1 — 7J/9(1S)) quoted in HIMEL 80 is
derived using B(4(2S) — J/¢(1S)nT77) = (33 & 3)% and B(J/4(1S) — £1T07)
= 0.138 + 0.018. Calculated by us using B(J/4(1S) — ¢t ¢7) = 0.1181 + 0.0020.

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

r(Xcl(]-P) — KOK+tn—+ C-C-)/rtotal X r(¢(25) - 'YXcl(lp))/rtotal
M1a/T x T529) /re(25)

VALUE (units 10_4) DOCUMENT ID TECN COMMENT

6.8£0.5 OUR FIT

7.240.6 OUR AVERAGE

7.3+0.54+0.5 69 ATHAR 07 CLEO (25) — vKIKT 7=
7.0+0.540.9 70 ABLIKIM 06R BES2 (25) — 7Xc1

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

70 Calculated by us. ABLIKIM 06R reports B(x.; — KEKT7n7) = (4.0 403+ 0.5) x
1073, We use B(1(25) — ~x1) = (8.7 + 0.4) x 1072,

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

- 2S 2S
M(¥(2S)— J/¥(1S)x+7~) M1a/T x F425) r(29)
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
20.2+1.6 OUR FIT
13.2+2.4+3.2 71 pa| 998 BES  (25) — yKIKT 7™
71 Calculated by us. The value of B(Xcl — K% K+7T_) reported by BAI 99B was derived

using B(1(2S) — X c1(1P)) = (8.7 % 0.8)% and B(1(2S) — J/vpmT7~) = (32.4 %
2.6)% [BAI 98D].

r(Xcl(]-P) — KtK= K+ K_)/rtotal X r(¢(25) - 'YXcl(]-P))/rtotal
Fa7/T x FY25) rv(25)

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
0.5240.11 OUR FIT
0.614+0.114+0.08 54 2 ABLIKIM 06T BES2 (2S) —» vKT KT K=K~

72 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)_’ Kt K= K* K_)/rtotal X r('¢(25)_’ 'YXCI(IP))/

M (¥(2S) - J/p(1S)x* 7~) Fa7/T x T429) /r¥(29)
VALUE (units 1074) DOCUMENT ID TECN COMMENT

1.54+0.31 OUR FIT

1.13+0.40+0.29 73 BAI 998 BES  (2S) — yKTKT K=K~

73 Calculated by us. The value of B(x.1 — 2K+ 2K ™) reported by BAI 998 was derived

using B(1(2S) — 7Xc1(1P)) = (8.7 % 0.8)% and B(1(2S) — J/vpmT7~) = (32.4 %
2.6)% [BAI 98D].

r(Xcl(]-P)_’ P?)/rtotal X r(¢(25)_’ ’YXcl(]-P))/rtotal s
2
Fag/T x FY25) rv(25)
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
6.8+£0.5 OUR FIT

7.5+1.4 OUR AVERAGE Error includes scale factor of 2.0.
8.240.7+0.4 1414+13 T4 NAIK 08 CLEO v(2S) — ~pp

1.4 5.5 ~
487713406 182772 BAI 04F BES  (2S) — vx1(1P) — +Pp

74 Calculated by us. NAIK 08 reports B(x.; — pP) = (9.0 + 0.8 + 0.4 £ 0.5) x 1072
using B(¥(25) — vXc1) = (9.07 £ 0.11 £ 0.54)%.

MULTIPOLE AMPLITUDES IN x(1P) — ~J/%(1S)
ay = M2/+v/E12 + M22 Magnetic quadrupole fractional transition amplitude

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
—-5.4 i‘%g OUR AVERAGE Error includes scale factor of 2.4. See the ideogram below.
—6.26+0.631+0.24 39k ARTUSO 09 CLEO #(2S) — ’y’y€+€_
0.2 £3.2 £04 2090  AMBROGIANI 02 E835 pp— x.q — J/ib7
—02 1938 921  OREGLIA 82 CBAL (25) — xc17v — J/tvy
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WEIGHTED AVERAGE
-5.4+1.2-1.5 (Error scaled by 2.4)

¢

2
X

el A ARTUSO 09 CLEO 1.5
~~~~~~ AMBROGIANI 02  E835 3.0
~~~~~~~~ OREGLIA 82 CBAL _ 6.8
11.4
(Confidence Level = 0.0033)
| | | J

-10 -5 0 5 10 15
ay = M2/+/ E12 + M22 (units 10~2)

MULTIPOLE AMPLITUDES IN (2S) — ~vxc1(1S) RADIATIVE DECAY

b, = M2/+/E12 + M22 Magpnetic quadrupole fractional transition amplitude

VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT

2.9 +£0.8 OUR AVERAGE

2.76+0.73+0.23 30k ARTUSO 09 CLEO #(25) — yyete— |
7.7 T30 921 OREGLIA 8 CBAL w(25) — yyete— |

MULTIPOLE AMPLITUDE RATIOS IN RADIATIVE DECAYS
¥(2S) = YXc1(1S) and xc1 — vJ/¥(1S)

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

~227+3.37 39k 75 ARTUSO 09 CLEO (25) — n~yete— I

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