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1(4660)

1CUPCYy = 0= (17 7)

also known as Y(4660); was X(4660)

This state shows properties different from a conventional gG state.
A candidate for an exotic structure. See the review on non-qq states.

Seen in radiative return from e™ e collisions at /s = 9.54-10.58
GeV by WANG 07D. Also obtained in a combined fit of WANG 07D,
AUBERT 07S, and LEES 14F. See also the review on " Spectroscopy
of mesons containing two heavy quarks.”

VALUE (MeV)

EVTS

1(4660) MASS

DOCUMENT ID TECN

COMMENT

4630 + 6 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

4651.0+37.8+ 2.1

+ 8.9

4619.8" S0+ 23 66
+ 6.2

462591 26+ 04 89

4652 +10 +11 279

4669 +21 + 3 37
+8 +5

463 © 5 T2 142

e o ¢ We do not use the following data for averages, fits,

4647.9+ 8.6+ 0.8
46525+ 3.4+ 1.1
4645.2+ 9.5+ 6.0
4646.4+ 9.7+ 4.8

4661 T 2 £6 44

4664 +11 + 5 44

L ABLIKIM  21AJ BES3
2 JIA 20 BELL
3JIA 19A BELL
4 WANG 15A BELL
5 LEES 14F BABR

6 PAKHLOVA 088 BELL

7" ABLIKIM  22rR BES3
8 DAI 17 RVUE
9 ZHANG 178 RVUE
10 ZHANG 17¢ RVUE
1 08H RVUE

WANG 07D BELL

ete™ = ata—y(29)

ete™ = 'yD? D:2(2573)_

ete™ = 4D} Dy (2536)~
10.58 et e™ — vt y(29)
10.58 et e™ — vt y(29)
ete = At AT

c’c
limits, etc. @ @ ®

ete™ — 7T+7T_XC1’V
etem = At AT

c’c
ete™ = ata—y(29)
ete™ — atn™ J/¢ or (25)
10.58 et e™ — vt y(29)
1058 et e™ — ~yxT 7 ¢(2S)

1 From a three-resonance fit to the Born cross section in the range /s = 4.008-4.698

GeV.

2 Using D7,(2573)" — DO K~ decays.
3 From a fit of a Breit-Wigner convolved with a Gaussian.
4 From a two-resonance fit. Supersedes WANG 07D.
5 From a two-resonance fit.

6The nt o™ (2S) and /\j Ac_ states are not necessarily the same.

— 7T 7 1)(3823) cross section between 4.23 and 4.70 GeV

with two coherent Breit-Wigner resonances. The data is also consistent with a single
peak with mass 4417.5 + 26.2 + 3.5 MeV and width 245 + 48 + 13 MeV.

8 The pole parameters are extracted from the speed plot.

9 From a three-resonance fit.
10 From a combined fit of BELLE, BABAR and BES3 et e™ — nt 7~ J/ypandete™ —

7 From a fit to the eT e~

7T 77 (2S) data.

11 From a combined fit of AUBERT 07s and WANG 07D data with two resonances.
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WEIGHTED AVERAGE
4630+6 (Error scaled by 1.4)

2
X
ABLIKIM 21AJ BES3
JIA 20 BELL 1.3
JIA 19A BELL 0.5
WANG 15A BELL 2.2
LEES 14F BABR 3.3
PAKHLOVA 08B BELL 0.1
7.4

(Confidence Level = 0.116)
| J

4550 4600 4650 4700 4750 4800
1(4660) MASS (MeV)

1(4660) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

72 i’%g OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.

155.4+24.8+ 0.8 LABLIKIM  21A) BES3 ete™ — ntzx—4(25)

31.3 _ _
470733+ 46 66 2JIA 20 BELL eTe™ — DT D%, (2573)

13.9 _ _
2987132+ 40 89 3uiA 19A BELL ete™ — 4D} Dy (2536)
68 +11 + 5 279 “4WANG 154 BELL 1058 eTe™ — ~mTa1(25)
104 +48 +10 37 SLEES 14F BABR 1058 eTe™ — ~7n T~ ¢(25)
o2 +t40 +10 145 6pAKHLOVA 088 BELL ete= — AT AT

—-24 =21 c’'c

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
33.1+18.6+ 4.1 TABLIKIM  22R BES3 ete™ — ntnx.qv
62.64+ 5.6+ 4.3 8 DAl 17 RVUE ete™ — AT -
113.8+18.1+ 3.4 9 ZHANG 178 RVUE ete™ — nta—(2S)
103.5+15.6+ 4.0 10 ZHANG 17C RVUE ete™ — 7t a= J/y or 4(25)
2 17 +6 44 MU 08H RVUE 10.58 ete™ — yrTa—4(25)
48 +15 + 3 44 WANG 07D BELL 1058 ete™ — ~ynT 7 (25)

1 From a three-resonance fit to the Born cross section in the range /s = 4.008-4.698
GeV.
2 Using D:2(2573)_ — DYK™ decays.

3 From a fit of a Breit-Wigner convolved with a Gaussian.
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4 From a two-resonance fit. Supersedes WANG 07D.
5 From a two-resonance fit.
6The ntn— (2S) and /\;*' A states are not necessarily the same.

" From a fit to the et e™ — 7T w7 4(3823) cross section between 4.23 and 4.70 GeV
with two coherent Breit-Wigner resonances. The data is also consistent with a single
peak with mass 4417.5 + 26.2 + 3.5 MeV and width 245 + 48 + 13 MeV.

8 The pole parameters are extracted from the speed plot.

9 From a three-resonance fit.
O From a combined fit of BELLE, BABAR and BES3 et e~ — 7t 7~ J/ypand et e™ —

7T 77 (2S) data.
11 From a combined fit of AUBERT 07s and WANG 07D data with two resonances.

WEIGHTED AVERAGE
72+14-12 (Error scaled by 1.7)

2
X
—+— - - - ABLIKIM 21AJ BES3 11.2
20 BELL 0.7
19A BELL 24
WANG 15A BELL 0.1
LEES 14F BABR 0.4
PAKHLOVA 08B BELL _ 0.3
15.3
(Confidence Level = 0.0093)
| J

0 50 100 150 200 250 300

1(4660) WIDTH (MeV)

1(4660) DECAY MODES

Mode Fraction (I';/T)

M et e not seen
[ 7,[](25)7T+ T seen

s J/¢n not seen
4 DOD*~ not seen
M5 ¢o(3823)7n T~ seen

6  Xc17 not seen
7 X227 not seen
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g /\j /\; seen

g D: Ds1(2536)~ seen
Fo DI D%, (2573)~

F11 w T not seen
F12 wn not seen

(4660) (i) x I'(e* e™)/I(total)

F(y(2S)rt7~) x (et e™)/Miotal ol /T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

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

4.7+3.8 1 ABLIKIM 21A) BES3 eTe™ — 77— y(25)
11.243.2 2 ABLIKIM 21A) BES3 eTe™ — nTa—y(25)
4.7+4.2 3 ABLIKIM 21A) BES3 eTe™ — nt 7~ y(25)
11.3+3.3 4 ABLIKIM 21A) BES3 etTe™ — nt 7 4(25)
2.0+£0.3+0.2 279 5 WANG 15A BELL 1058 ete™ — ~xT 7 ¢(2S)
81+1.14+1.0 279  OWANG 154 BELL 1058 eTe™ — ~mTa1(25)
2.7+1.3+£05 37 [ LEES 14F BABR 1058 eTe™ — ~mTm1(25)
75+1.740.7 37  SLEES 14F BABR 1058 et e~ — ymTa—9(25)
22791 as 9L 08H RVUE 10.58 et e~ — ~yata—4(25)
5.9+1.6 44 10y 084 RVUE 1058 ete™ — ~ynt 71— 4(25)
3.0£0.9403 44 7 WANG 07D BELL 1058 ete™ — ~ynT 7 4(25)
7.6+1.8+0.8 44  SWANG 07D BELL 1058 ete™ — ~yxtx—4(25)

1 solution | of four equivalent solutions in a fit using three interfering resonances.
25olution 11 of four equivalent solutions in a fit using three interfering resonances.
3 Solution 11 of four equivalent solutions in a fit using three interfering resonances.
4 Solution IV of four equivalent solutions in a fit using three interfering resonances.
5 Solution | of two equivalent solutions from a fit using two interfering resonances. Super-
sedes WANG 07D.
Solution Il of two equivalent solutions from a fit using two interfering resonances. Su-
persedes WANG 07D.
7 Solution | of two equivalent solutions in a fit using two interfering resonances.
8 Solution 11 of two equivalent solutions in a fit using two interfering resonances.
9 Solution I in a combined fit of AUBERT 075 and WANG 07D data with two resonances.
10 5olution 11 in a combined fit of AUBERT 075 and WANG 07D data with two resonances.

I (¥2(3823) 7t 7~) /Teotal s/l
VALUE DOCUMENT ID TECN COMMENT
seen 1 ABLIKIM 22R BES3 ete™ —

ata— Xc1?Y

1 From a fit to the et e™ — 7r+7r_'gb(3823) cross section between 4.23 and 4.70 GeV
with two coherent Breit-Wigner resonances.

r(J/vmn) x F(e"‘e‘)/l'tota| M3y /T

VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

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

<0.94 90 WANG 138 BELL etTe™ — J/yny
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M(xc17) x (et e™)/Tiotal Fel1/I

VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<0.45 90 L HAN 15 BELL 1058 ete™ — x.17
Lysing B(n — v7) = (39.41 + 0.21)%.

M(xc27) % F(ete™)/Miotal M7/l

VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<21 90 L HAN 15 BELL 1058 etTe™ — x.p7
Lyusing B(n — ~v7) = (39.41 + 0.21)%.

(DY Ds1(2536)~) x T(ete™)/Tiotal Foly/T

VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

143728415 80 lua 194 BELL ete™ — 4D} Dy (2536)~
1 Assuming B(Dg;(2536)~ — D*0K~) = 1.

(D} D%,)(2573)) x I(ete™)/Total M0l /T

VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

147133436 66 luiA 20 BELL ete™ — D] D%,(2573)~

1 Assuming B(D%,(2573)" — DOKk—)=1.

9(4660) BRANCHING RATIOS

r(D°D*==nt) /I (y(2S)n* =7) Fa/T2
VALUE CL% DOCUMENT ID TECN COMMENT
<10 90 PAKHLOVA 09 BELL ete™ — DOp*—nt
M(DOD*~ o) /Teotal X (€T €7)/Tiotal Fg/T x /T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.37 x 10~6 90 1 PAKHLOVA 09 BELL eTe™ — DOp*— gzt

1 Using 4664 + 11 & 5 MeV for the mass of 1(4660).
F(AFAZ) /Teotal X T(ete™)/Tiotal g/l x /T
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

+0.16+0.29 1 4 4o

0.68™ 015 " 0:30 142 PAKHLOVA 088 BELL ete™ — AT A

1 The 7t 72— (2S) and /\i— /\C_ states are not necessarily the same.
I-(‘J"""o)/rtotal M/l
VALUE DOCUMENT ID TECN COMMENT
not seen ABLIKIM 22k BES3 ete™ — w0
I (wn)/Teotal M2/T
VALUE DOCUMENT ID TECN COMMENT
not seen ABLIKIM 22Kk BES3 ete™ — wn
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ABLIKIM
ABLIKIM
ABLIKIM
JIA

JIA

DAI
ZHANG
ZHANG
HAN
WANG
LEES
WANG
PAKHLOVA
LIV
PAKHLOVA
AUBERT
WANG
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(JULI+

(BELLE Collab.)
(BELLE Collab.)
(BABAR Collab.)
(BELLE Collab.)
(BELLE Collab.)

(BELLE Collab.)
(BABAR Collab.)
(BELLE Collab.)
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