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XCQ(].P) /G(JPC) _ 0—|—(2++)

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

Xc2(1P) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
3556.26+ 0.11 OUR AVERAGE

3559.9 + 2.9 EISENSTEIN 01 CLE2 ete  — e+e_xc2
3556.4 + 0.7 BAI 998 BES P(2S) — X
3556.244+ 0.07+0.09 585 1 ARMSTRONG 92 E760 Pp — et e v
3556.9 + 0.4 £0.5 50 BAGLIN 868 SPEC pp — ete X
3557.8 + 0.2 +4 2 GAISER 86 CBAL ¢(2S) — X
35534 + 2.2 66 3 LEMOIGNE 82 GOLI 190 n~ Be — ~2u
3555.9 + 0.7 4 OREGLIA 82 CBAL ete™ — J/2y
3557 + 1.5 69 5 HIMEL 80 MRK2 ete  — J/P2y
3551 +11 15 BRANDELIK 798 DASP ete™ — J/P2y
3553 + 4 5 BARTEL 788 CNTR et e™ — J/2y
3553 + 4 +£4 5,6 TANENBAUM 78 MRK1 et e™

3563 + 7 360 5 BIDDICK 77 CNTR ete™ — X

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

3543 +10 4 WHITAKER 76 MRK1 ete™ — J/p2~y

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

2Using mass of 1(25) = 3686.0 MeV.
3J/7,ZJ(15) mass constrained to 3097 MeV.
4 Assuming (25) mass = 3686 MeV and J/1(15) mass = 3097 MeV.

5 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.

Xc2(1P) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
2.25+0.15 OUR FIT
2.00+0.18 OUR AVERAGE
1.9840.1740.07 585 ARMSTRONG 92 E760 Bp — eTe
2.6 f%:g 50 BAGLIN 868 SPEC Bp — eTe X
28 T21 7 GAISER 86 CBAL (25) — X

" Errors correspond to 90% confidence level; authors give only width range.

Xc2(1P) DECAY MODES

Mode Fraction (I';/T) Confidence level
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Hadronic decays

M 2xta) ( 1.2140.15) %

[, #ata " KTK™ ( 1.24+0.33) %

3 3(rt77) ( 1.0740.24) %

r, pPOrta~ (7 +4 )x1073

s KTK*(892)%7~ + c.c. (48 +£2.8 )x 103

M6  K*(892)° K*(892)° (38 +£0.7 )x 1073

GY0) (2.4 +0.9 )x10~3

g mta~ ( 1.7740.27) x 10~3

g m0x0 (1.1 £07 )x 103

0 71 < 15 x 1073 90%
M1 KTK-KTK—™ (1.8 £0.5 )x 1073

[, 7 7 pp (1.7 £0.4 )x 103

M3 KTK™ (9.4 +£21 )x10~4

Mg KYKY (7.2 £27 )x 1074

M5 pp (7.0 £0.7 ) x 1072

M6 AA (3.4 £1.7 )x 1074

My J/Y@AS)nt 770 < 15 % 90%
Mg KIKT7m~+cc < 13 x 1073 90%

Radiative decays
Mo ~vJ/¥(1S) (17.8 £0.8 ) %
Moo 7Y ( 2.4040.22) x 10~ 4
Xc2(1P) PARTIAL WIDTHS
Xc2(1P) T(i)F(vJ/4(1S))/T (total)

F(pp) x I(v4/¥(1S))/ total sMo/T
VALUE (eV) DOCUMENT ID TECN COMMENT

28.2+2.3 OURFIT
28.91+2.5 OUR AVERAGE

28.242.6 8 ARMSTRONG 92 E760 Pp — et e v

36 +8 8 BAGLIN 868 SPEC pBp — ete X

F(vy) x T(vd/9(1S))/Tiotal F20l19/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

96+ 11 OUR FIT
121+ 13 OUR AVERAGE
1144+ 11+ 9 136 + 13.3 9 ABE 02T BELL ete™

— e+e_XC2
1390+ 55+ 21 10 ACCIARRI  99e L3 ete™ — ete xo
242+ 65+ 51 11 ACKER...K... 98 OPAL ete™ — eTe xo
150+ 42+ 36 I2DOMINICK 94 CLE2 eTe™ — ete x
470+£240+120 13 BAUER 93 TPC ete™ — ete xo
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F(vy) x F(2m+77))/Fiotal 20l /T
VALUE (eV) DOCUMENT ID TECN  COMMENT

6.5+1.0 OUR FIT

6.4+1.8+0.8 EISENSTEIN 01 CLE2 ete™ — ete  xp

8 Calculated by us using B(J/%(18) — et e™) = 0.0593 + 0.0010.
9 Using B(J/y — ot £7) = 0.1181 + 0.0020. All systematic errors added in quadrature.

10The value for [(xzp — 77) reported in ACCIARRI 99E is derived using B(xoy —
v J/(1S))xB(J/¥(1S) — ¢1¢~) = 0.0162 + 0.0014. Calculated by us using
B(J/¥(1S) — ¢T¢7) = 0.1181 + 0.0020.

11 The value for M(xcp — 77) reported in ACKERSTAFF,K 98 is derived using B(x.p —
~J/1(15)) = 0.135 £ 0.011 and B(J/4(1S) — ¢+ ¢~) = 0.1203 £ 0.0038. Calculated
by us using B(J/4(1S) — ¢T¢7) = 0.1181 + 0.0020.

12 The value for [(xoo — 77) reported in DOMINICK 94 is derived using B(xcp —
~J/p(1S))= 0.135 + 0.011, B(J/4(1S) — ete™) = 0.0627 £ 0.0020, and
B(J/¥(1S) — utp~) = 0.0597 + 0.0025. Calculated by us using B(J/1(1S) —
¢t ¢7) =0.1181 + 0.0020.

13The value for Mxco — ~7) reported in BAUER 93 is derived using B(x.o —
~J/(1S))= 0.135 £ 0.011, B(J/(1S) — ete™) = 0.0627 + 0.0020, and
B(J/¥(1S) — putp~) = 0.0597 + 0.0025. Calculated by us using B(J/y(1S) —
¢t 07) =0.1181 + 0.0020.

Xc2(1P) BRANCHING RATIOS
— HADRONIC DECAYS ————

F2(r*t 7)) /Motal ry/r
VALUE DOCUMENT ID
0.0121+0.0015 OUR FIT

I'(7r+7r_ Kt K_)/rtotal ra/T
VALUE (units 10~3) DOCUMENT ID TECN _ COMMENT

12.443.3 OUR EVALUATION Treating systematic error as correlated.
12 +4 OUR AVERAGE Error includes scale factor of 2.1.

94407423 14 ga| 998 BES  (25) — X2
18.7433+1.8 14 TANENBAUM 78 MRK1 (25) — 7xco
F(3(r* 7)) /Tiotal rs/r
VALUE (units 10_3) DOCUMENT ID TECN COMMENT

10.7+2.4 OUR EVALUATION Treating systematic error as correlated.
10.7+2.4 OUR AVERAGE

10.741.242.2 14 ga| 998 BES  %(25) — vXc2
10.8+7.4+1.0 14 TANENBAUM 78 MRK1 %(25) — vxco
r(Po7r+7r_)/rtotal a/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT

6840 15 TANENBAUM 78 MRK1 %(25) — vxco
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r(K+K*(892)°7~ +c.c.)/Tiotal s/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
48428 15 TANENBAUM 78 MRK1 (25) — 7xc2
I (K*(892)°K*(892)°) /T total e/
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
3.8+0.7+0.1 57.5+6.4 1617 ABLIKIM  04H BES  4(2S) — vKTK—xtx— |
M(¢¢)/Miotal 7/l
VALUE (units 1073) DOCUMENT ID TECN COMMENT
2.440.6+0.7 14 Baj 998 BES  (25) — 7YX
r(7r+ W_)/rtotal g/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.77+0.174+0.21 185 + 16 14 BAI 981 BES  9(25) — X2
e o o We do not use the following data for averages, fits, limits, etc. o o o
1.9 +£1.0 4 15BRANDELIK 79C DASP 4(2S) — vxco
r(ﬂ.O 7"0)/ Mtotal Fo/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.08+0.30+0.61 208 =58 14 BAl 03c BES  (25) —» 7970 —

5y
e o o We do not use the following data for averages, fits, limits, etc. e o o
1.1 £0.2 £0.2 18 LEE 85 CBAL <’ — photons
[F(1r+7r_) + I'(K"' K_)] /Ttotal (Fg+T13)/T
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
24+10 15 TANENBAUM 78 MRKL (25) — 7xc2
I'(K+K‘K+K—)/Ftota| Ma/r
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
1.75+0.31+0.34 14 gal 998 BES  9(25) — X2
M(m* 7~ pP)/Ttotal Mo/
VALUE (units 10_3) DOCUMENT ID TECN COMMENT

1.7 £0.4 OUR EVALUATION Treating systematic error as correlated.
1.7 £0.6 OUR AVERAGE Error includes scale factor of 1.3.

1.46+0.2440.40 14 gl 998 BES  %(25) — X2
3.30+1.2840.32 14 TANENBAUM 78 MRK1 %(25) — vxco

MK K™)/Teotal M3/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
0.94+0.17+0.13 115 + 13 14 BAl 981 BES  (25) — 7YX

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

15 +1.1 2 15BRANDELIK 79C DASP 4(2S) — vxco
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M(KS KQ)/Tiotal a/T
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
0.72+0.20+0.18 14 gaj 998 BES  9(25) — X2
F(pP)/otal Ms/T
VALUE (units 10~%) DOCUMENT ID
0.70+0.07 OUR FIT
[ (AA) [Teotal M6/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
3.4+1.5+0.7 8337 14Bal 03E BES  9(25) = vXcp —
YAA
I(n1) /Ttotal M10/T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<15 90 14 ga| 03c BES  (2S) — ~nn — 5y
e o o We do not use the following data for averages, fits, limits, etc. e o o
7.9+4.1+2.4 18 | EE 85 CBAL ¢’ — photons
r(J/¥(1S)nt 7~ 70) /Teotal M7/
VALUE CL% DOCUMENT ID TECN COMMENT
<0.015 90 BARATE 81 SPEC 190 GeV 7 Be —
2w 20
MKYK+* 7~ +cc.)/Teotal M8/l
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<13 90 14 Ba| 998 BES  %(25) — X2

14 Rescaled by us using B(1(25) — YXe2)= (6.4 £ 0.6)% and B(y(2S) —

J/9(1S)xT 7w 7) = 0.317 + 0.011.

15 Estimated using B(¥(2S) — vx2(1P)) = 0.078; the errors do not contain the uncer-
tainty in the ¢(2S) decay.

16 ABLIKIM 04H reports [B(xcp(1P) — K*(892)0K*(892)0) x B(1(25) — vxc2(1P))] |
= (3.11 £ 0.36 + 0.48) x 10~*. We divide by our best value B(1(25) — YXc2(1P))

= (8.20 + 0.30) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

17 Assumes B(K*(892)0 — K~ nt) =2/3. |
18 Calculated using B(¥(2S) — ~vxo(1P)) = 0.078 + 0.008.

— RADIATIVE DECAYS ———

(vJ/¥(1S)) /Teotal M9/T
VALUE DOCUMENT ID

0.178+0.008 OUR FIT

F(v7)/Ttotal F2o/T
VALUE (units 10-%) DOCUMENT ID

2.40+0.22 OUR FIT
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F(vy)/T(vJ/4(1S)) M20/l19

VALUE (units 10_3) DOCUMENT ID TECN COMMENT

1.35+0.15 OUR FIT

0.99+0.18 19 AMBROGIANI 008 E835 Bp — Xcp — 77,
v/

F(vy) x T(pP)/T2,, 2015/

VALUE (units 10_8) DOCUMENT ID TECN COMMENT

1.68+0.22 OUR FIT

1.7 +£0.4 OUR AVERAGE

1.60-0.42 ARMSTRONG 93 E760 Bp — X
9.9 +45 BAGLIN 878 SPEC Bp — v X

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

Xc2(1P) CROSS-PARTICLE BRANCHING RATIOS

— M(¥(2S) —=vxc2(1P))
Bxe2(1P) = PP) X ytas) —i7u(1s)e )

VALUE (units 1075) DOCUMENT ID TECN COMMENT
1.8140.19 OUR FIT
1.4 +1.1 20 | 981 BES  9(2S5) — vxcp —
PP

B(xc2(1P) — pP) x B(¥(2S) — vxc2(1P))
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT
5.710.6 OUR FIT
44718106 143752 Bal 04F BES w(isl_a); X (1P) — I

B(xc2(1P) — vJ/%(1S)) x B(%(2S) — vxc2(1P))

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
1.4510.09 OUR FIT
1.341+0.14 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.

1.6240.0440.12 5.8k BAI 041 BES2 (2S) — J/ihyy |
0.9940.10-£0.08 GAISER 86 CBAL %(2S) — ~X

1.47+0.17 21 OREGLIA 82 CBAL (25) — vxc

1.8 +0.5 22 BRANDELIK 798 DASP  (25) — ~vX

1.2 +0.2 22 BARTEL 788 CNTR %(25) — X2

2.2 +1.2 23 BIDDICK 77 CNTR eTe™ — ~X

1.2 +0.7 21 WHITAKER 76 MRK1 ete™
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WEIGHTED AVERAGE
1.34+0.14 (Error scaled by 1.9)

X2
BAI 041 BES2 5.0
GAISER 86 CBAL 7.3

OREGLIA 82 CBAL 0.6
BRANDELIK  79B DASP 0.9

BARTEL 78B CNTR 0.5
BIDDICK 77 CNTR 0.5
I WHITAKER 76 MRK1 0.0
14.8
(Confidence Level = 0.022)
| | J
0 1 2 3 4

B(xc2(1P) — v J/9¥(1S))xB(1(2S) — vx2(1P))

R F(¥(2S) —vxc2(1P))
B(xc2(1P) — vJ/¥(1S5)) x Fw(25) =) ¢(152)1r+1r_)

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

4.591+0.38 OUR FIT

4.2 +1.1 OUR AVERAGE

6.0 +2.8 1.3k 24 ABLIKIM 048 BES  4(2S) — J/vX |
3.9 +1.2 25 HIMEL 80 MRK2 %(25) — vxco

B(xc2(1P) — v7) x B(¥(2S) = vxc2(1P))

VALUE (units 10_5) DOCUMENT ID TECN COMMENT
1.96-:0.20 OUR FIT
7.0 £2.1 +20 LEE 85 CBAL %(25) — X2

= oAt m— [(¥(2S) —=7xc2(1P))
Bxeal1P) = AT X Fytas) ~apwisyr )

VALUE (units 10_3) DOCUMENT ID TECN COMMENT
3.1+0.4 OURFIT

3.1+1.0 OUR AVERAGE Error includes scale factor of 2.5.

2.34+0.1+£0.5 26 A 998 BES  (25) — 7YX
43+0.6 2T TANENBAUM 78 MRK1 %(25) — ~xo
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20 Calculated by us. The value for B(x.p — pp) reported in BAI 98I is derived using
B(¥(2S) — vYXxcp) = (7.840.8)% and B((2S) — J/p(AS)r T 7)) = (32.4+2.6)%
[BAI 98D].

21 Recalculated by us using B(J/%(1S) — ¢t ¢7) = 0.1181 + 0.0020.

22 Recalculated by us using B(J/¢(15) — pt ™) = 0.0588 + 0.0010.

23 Assumes isotropic gamma distribution.

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

25The value for B(¥(25) — vxc2)xB(xeo — ~vJ/%(1S)) reported 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/%(1S) — ¢T¢7) = (0.1181 + 0.0020).

26 Calculated by us. The value for B(x .o — 271 277 reported in BAI 998 is derived using
B(¥(2S) — vxcp) = (7.84+0.8)% and B((2S) — J/p(AS)n T 7)) = (32.4+2.6)%
[BAI 98D].

27 The value for B(¢(2S) — 7XC2)><B(XC2 — 27T+7T_) reported in TANENBAUM 78
is derived using B(¥(2S) — J/9(1S)nT 7 )xB(J/¥(18)¢T47) = (4.6 + 0.7)%.
Calculated by us using B(J/4(1S) — ¢T¢7) = 0.1181 4 0.0020.

MULTIPOLE AMPLITUDES IN xc2(1P) — vJ/%(1S) RADIATIVE DECAY

ap = M2/v/E12 + M22 + E32 Magnetic quadrupole fractional transition

amplitude

VALUE EVTS DOCUMENT ID TECN COMMENT

—0.13 +£0.05 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram

below.

—0.003179:039 0006 5008 28 AMBROGIANI 02 E835 pB — X0 — J/i
—0.041 c2

—0.14 +0.06 1904 28 ARMSTRONG 93t E760 pp — xcp — J/i~

11
~0.33370-238 441 28 OREGLIA 82 CBAL (25) — xc17 —

J/Yyy
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WEIGHTED AVERAGE
-0.13+0.05 (Error scaled by 1.4)

X2
-+ - - AMBROGIANI 02 EB835 0.6
-+ - ARMSTRONG 93E E760 0.1
-+ - OREGLIA 82 CBAL _ 3.2
3.9
(Confidence Level = 0.144)
| J

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4

ap = M2/\JE12 + M22 + E32

a3 = M2/v/E12 + M22 + E32 Electric octupole fractional transition ampli-

tude

VALUE EVTS DOCUMENT ID TECN COMMENT
0.011+0-24% OUR AVERAGE

0.0207 392> +0.000 5908 AMBROGIANI 02 E835 pp — xop — J/tb7
0.00 352 1904 ARMSTRONG 93t E760 pp — Xcp — J/tb7

28 Assuming a3=0.

Xc2(1P) REFERENCES

ABLIKIM 04B PR D70 012003 M. Ablikim et al. (BES Collab.)
ABLIKIM 04H PR D70 092003 M. Ablikim et al. (BES Collab.)
BAI 04F PR D69 092001 J.Z. Bai et al. (BES Collab.)
BAI 041 PR D70 012006 J.Z. Bai et al. (BES Collab.)
AULCHENKO 03 PL B573 63 V.M. Aulchenko et al. (KEDR Collab.)
BAI 03C PR D67 032004 J.Z. Bai et al. (BES Collab.)
BAI 03E PR D67 112001 J.Z. Bai et al. (BES Collab.)
ABE 02T PL B540 33 K. Abe et al. (BELLE Collab.)
AMBROGIANI 02 PR D65 052002 M. Ambrogiani et al. (FNAL E835 Collab.)
EISENSTEIN 01  PRL 87 061801 B.I. Eisenstein et al. (CLEO Collab.)
AMBROGIANI 00B PR D62 052002 M. Ambrogiani et al. (FNAL E835 Collab.)
ACCIARRI 99E PL B453 73 M. Acciarri et al. (L3 Collab.)
BAI 99B PR D60 072001 J.Z. Bai et al. (BES Collab.)
ACKER..K... 98 PL B439 197 K. Ackerstaff et al. (OPAL Collab.)
BAI 98D PR D58 092006 J.Z. Bai et al. (BES Collab.)
BAI 98 PRL 81 3091 J.Z. Bai et al. (BES Collab.)
DOMINICK 94 PR D50 4265 J. Dominick et al. (CLEO Collab.)
ARMSTRONG 93 PRL 70 2988 T.A. Armstrong et al. (FNAL E760 Collab.)
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(FNAL E760 Collab.
(FNAL-E760 Collab.
(TPC Collab.

(FNAL, FERR, GENO+
(FNAL, FERR, GENO+
(R704 Collab.

(LAPP, CERN, GENO, LYON, OSLO+

)
)
)
)
)
)
)
(Crystal Ball Collab.)

(SLAC)

(SACL, LOIC, SHMP+)
(SLAC, CIT, HARV+)

(EFI)

(SACL, LOIC, SHMP, CERN+)
(LBL, SLAC)

(LBL, UCB)

(DASP Collab.)
(DASP Collab.)
(DESY, HEIDP)
(SLAC, LBL)

(LBL, UCB)

(UCSD, UMD, PAVI+)
(SLAC, LBL)

— OTHER RELATED PAPERS —

(BES Collab.)

(Omega Expt.)

(L3 Collab.)

(CLEO Collab.)

(TPC Collab.)

(SACL, LOIC, SHMP, IND)
(LBL, SLAC)

(LBL, SLAC)
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