16(UPCY = 017 )

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

See the reviews on the "Spectroscopy of Mesons Containing two
Heavy Quarks” and on "Heavy Non-qgbar Mesons.”

VALUE (MeV)

EVTS

1(4660) MASS

DOCUMENT ID

TECN  COMMENT

4623 +10 OUR AVERAGE Error includes scale factor of 3.7. See the ideogram below.
[4641 £+ 10 MeV OUR 2024 AVERAGE Scale factor = 2.7]

4603.1+ 3.9+ 0.8 LABLIKIM  248NBES3 ete™ — D D%, (2573)~ |
4584 +14 £80 2ABLIKIM ~ 24BNBES3 ete™ — D Dg;(2536)~
4708 ﬂg +21 SABLIKIM 2381 BES3 ete™ — KT K~ U/
4701.84+10.94+ 2.7 4ABLIKIM 234 BES3 ete™ — ¢xoo

4675.34+29.5+ 3.5 5 ABLIKIM  23x BES3 ete™ — D*Up*— 7t
4651.0437.84 2.1 6 ABLIKIM  21A) BES3 et e™ — aTn—(25)

8.9 _ _
46198" 20+ 23 66 [ JIA 20 BELL eTe™ — DI D}, (2573)
462507 82+ 04 89 8iA 19A BELL ete™ — D] Dy (2536)~
4652 +10 +11 279 9 WANG 154 BELL 1058 ete™ —

vyt~ y(2S)
4669 +21 + 3 37 10LEES 14F BABR 1058 eTe™ —
vyt T P(2S)

+ 8 + 5
4634 ' ;7 L g

142 11 pAKHLOVA 088 BELL ete™ — /\j/\

c

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

4647.9+ 8.6+ 0.8 12 ABLIKIM 22 BES3 eTe™ — ntn x.17

46525+ 3.4+ 1.1 13 pal 17 RVUE ete™ — ATA

46452+ 9.5+ 6.0 147ZHANG 178 RVUE ete™ = nTn— 4(25)

4646.4+ 9.7+ 4.8 15 ZHANG 17C RVUE ete™ = ntx= J/¢ or
¥(25)

4661 + g + 6 44 16y 08H RVUE 1058 ete™ —
vyt T P(2S)

4664 +11 + 5 44 WANG 070 BELL 1058 et e~ —
’y71'+7'r*1/1(25)

1 Extracted in a fit that employs two BW resonances. The second one at about 4720 MeV
shows low statistical significance of 2.7 o.

2 Extracted from a fit with two BW functions. The second one located at about 4750
MeV show a low statistical significance of 4.3 o.

3Seen as a peak in the c.m. energy dependence of the ete™ » KTK— J/4 cross
section using 5.85 b~ 1 of data at c.m. energies 4.61-4.95 GeV. Statistical significance
is over bo.

Fit model parameterized as the coherent sum of a Breit-Wigner resonance and a contin-
uum amplitude term.

5 From a cross-section measurement of et e~ — D*0 D*— 71 between 4.189 and 4.951
GeV, assuming a coherent sum of 3 Breit-Wigner resonances plus a continuum amplitude.
The two other resonances have masses (widths) 4209.6 £+ 7.5 (81.6 + 19.9) MeV and
4469.1 + 26.4 (246.3 £ 37.9) MeV.

6From a three-resonance fit to the Born cross section in the range /s = 4.008-4.698
GeV.

7 Using D:2(2573)_ — DOK™ decays.

8 From a fit of a Breit-Wigner convolved with a Gaussian.

9 From a two-resonance fit. Supersedes WANG 07D.

10 From a two-resonance fit.
UThe nta— ¥(2S) and /\2‘ /\; states are not necessarily the same.
12From a fit to the et e™ — 7t~ 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 4+ 13 MeV.

13The pole parameters are extracted from the speed plot.

14 From a three-resonance fit.
5 From a combined fit of BELLE, BABAR and BES3 et e™ — 72~ J/yand et e™ —

7T 77 (25) data.
From a combined fit of AUBERT 07S and WANG 07D data with two resonances.
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WEIGHTED AVERAGE
4623+10 (Error scaled by 3.7)

2
X
/\ ~~~~~~~~~~~~ ABLIKIM 24BN BES3 23.8
B e B ABLIKIM 24BN BES3
—+—= ABLIKIM 23BI BES3 11.0
—+— - - ABLIKIM 23H BES3 49.8
—4—— - - ABLIKIM 23X BES3

----- ABLIKIM 21AJ BES3

------------ 20 BELL 0.1

------------ 19A BELL 0.3
-------- 15A BELL 3.9

94.9
(Confidence Level < 0.0001)
J

4550 4600 4650 4700 4750 4800

1(4660) MASS (MeV)

1(4660) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

55 + 9 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.
(73713 MeV OUR 2024 AVERAGE Scale factor = 1.7]

57 +12 +£219 LABLIKIM  24BNBES3 ete™ — DI Dyy(2536)~
452+ 57+ 0.7 2ABLIKIM  24BNBES3 ete™ — DY D¥,(2573)~
126 j% + 30 3ABLIKIM 238l BES3 ete™ — KT K™ J/3
30.5+£22.3+ 14.6 4ABLIKIM 234 BES3 ete™ = oxp
218.3+72.9+ 9.3 S5ABLIKIM  23x BES3 ete™ — D*0p*—gn+
155.4+24.84+ 0.8 6 ABLIKIM  21A) BES3 ete™ — #ta—1(25)
1. _ _
4707313+ 46 66 TUA 20 BELL ete™ — 4D} D%, (2573)
13.9 _ _
49087132+ 40 89 BlA 19 BELL ete™ — yD} Dy (2536)
68 +£11 + 5 279 9 WANG 154 BELL 1058 ete™ —
vyt 7T (2S)
104 +48 + 10 37 10 EES 14F BABR 1058 et e~ —
vyt T (2S)
92 t40 + 10 140 11pakHLOVA 088 BELL ete™ — ATAZ
- - Cc C
e o o We do not use the following data for averages, fits, limits, etc. @ o @
33.1+18.6+ 4.1 12 ABLIKIM 22 BES3 eTe™ — ntm x.17
62.6+ 5.6+ 4.3 3 pal 17 RVUE ete™ - ATAZ
113.8+18.1+ 3.4 14 ZHANG 178 RVUE ete™ = #ta—y(29)
103.5+15.6+ 4.0 15 ZHANG 17C RVUE ete™ — wta— J/3 or
¥(25)
a2 T4 6 44 16y 084 RVUE 1058 eTe™ —
vyt T (2S)
48 +15 + 3 44 WANG 070 BELL 10.58 eTe™ —
vyt 7T P(2S)

1 Extracted from a fit with two BW functions. The second one located at about 4750
MeV show a low statistical significance of 4.3 o.

2 Extracted in a fit that employs two BW resonances. The second one at about 4720 MeV
shows low statistical significance of 2.7 o.

3Seen as a peak in the c.m. energy dependence of the ete” » KTK— J/4 cross
section using 5.85 fb~1 of data at c.m. energies 4.61-4.95 GeV. Statistical significance
is over 50.

Fit model parameterized as the coherent sum of a Breit-Wigner resonance and a contin-
uum amplitude term.

5 From a cross-section measurement of et e~ — D*0 D*~ 7 between 4.189 and 4.951
GeV, assuming a coherent sum of 3 Breit-Wigner resonances plus a continuum amplitude.
The two other resonances have masses (widths) 4209.6 &+ 7.5 (81.6 = 19.9) MeV and
4469.1 + 26.4 (246.3 £+ 37.9) MeV.
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®From a three-resonance fit to the Born cross section in the range /s = 4.008-4.698
GeV.

7 Using D¥,(2573)™ — DO K~ decays.

8 From a fit of a Breit-Wigner convolved with a Gaussian.

9 From a two-resonance fit. Supersedes WANG 07D.

10 From a two-resonance fit.

UThe ntn— ¥(2S) and /\2‘ A_ states are not necessarily the same.

12From a fit to the et e™ — at ™ 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 4+ 26.2 + 3.5 MeV and width 245 4+ 48 + 13 MeV.

13The pole parameters are extracted from the speed plot.

14 From a three-resonance fit.
15 From a combined fit of BELLE, BABAR and BES3 eTe™ — aTn~ J/pand eTe™ —

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

WEIGHTED AVERAGE
55+9 (Error scaled by 1.9)

’

2
X
! ABLIKIM 24BN BES3
------------- ABLIKIM 24BN BES3 3.1
—+—— - - - ABLIKIM 23BlI BES3 3.5
------------- ABLIKIM 23H BES3 0.9
—= ABLIKIM 23X BES3
—+— - - ABLIKIM 21AJ BES3 16.3
----------- JIA 20 BELL 0.1
------------ JIA 19A BELL 0.2
----------- WANG 15A BELL 141
- LEES 14F BABR
~~~~~~ PAKHLOVA 08B BELL 1.3
26.4
(Confidence Level = 0.0004)
| | | J

-50 0 50 100 150 200 250 300
1(4660) WIDTH (MeV)

1(4660) DECAY MODES

Mode Fraction (I';/T)

M ete™ not seen
M 1/)(25)7r+ T seen

F3 J/’(ﬂ n not seen
r, DOD* rt not seen
g D*0 p*— gzt seen

Fe ¥2(3823)7t 7~ seen

M xcav not seen
s Xc1 ¢ not seen
Ny Xxeo27 not seen
r]_() Xc2 ¢ not seen
M1 /\;"_ A seen
M2 D Ds1(2536)~ seen
M3 D: D?%,(2573)~ seen
I'14 wT not seen
F15 wn not seen
M6 >ty not seen
My =92°

Mg =— =t not seen
Mo pK_z—l— c.c. not seen
Mo AZTK™ + cc. not seen

M1 SOZHK~+ cc not seen
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(4660) I'(i) x I'(e* ™)/l (total)

4/20/2025 20:01 Page 4

NODE=M189230

F((2S)r*7~) x I(ete™)/Miotal 2/l NODE=M189G1
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT NODE=M189G1
e o o We do not use the following data for averages, fits, limits, etc. ® o @

474338 L ABLIKIM 21A) BES3 ete™ — ata(25)

11.2+3.2 2 ABLIKIM 21AJ BES3 ete™ — ata4(29) OCCUR=2
47442 3 ABLIKIM 21A) BES3 ete™ — ata4(25) OCCUR=3
11.3+3.3 4 ABLIKIM 21AJ BES3 ete™ — ata4(29) OCCUR=4
20403402 279 5 WANG 15A BELL 10.58 et e™ — ~atn—¢(29)

81+1.1+1.0 279 6 WANG 154 BELL 1058 eTe™ — ~ymTa4(25) OCCUR=2
27413405 37 7 LEES 14F BABR 1058 et e™ — ~yrtn(25)

75417407 37 8 LEES 14F BABR 1058 eTe™ — ~ynTa4(25) OCCUR=2
22757 44 LU 08H RVUE 1058 ete™ — ~aTn~ 4(25)

5.9+1.6 44 10y 08H RVUE 10.58 eTe™ — yn T~ 9(25) OCCUR=2
3.04£0.9403 44 7 WANG 070 BELL 1058 ete™ — ~yxta—4(25)

76+1.8408 44  SWANG 070 BELL 1058 et e™ — ~yntn 4(25) OCCUR=2

Lsolution | 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 111 of four equivalent solutions in a fit using three interfering resonances.
4Solution IV of four equivalent solutions in a fit using three interfering resonances.

NODE=M189G1;LINKAGE=C
NODE=M189G1;LINKAGE=D
NODE=M189G1;LINKAGE=E
NODE=M189G1;LINKAGE=F

5Solution I 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 I of two equivalent solutions in a fit using two interfering resonances.
8Solution Il of two equivalent solutions in a fit using two interfering resonances.
9Solution | in a combined fit of AUBERT 075 and WANG 07D data with two resonances.
Solution Il in a combined fit of AUBERT 07S and WANG 07D data with two resonances.

r(J/¢m) x T(ete™)/Miotal M3l /T

VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

NODE=M189G1;LINKAGE=A

NODE=M189G1;LINKAGE=B

NODE=M189G1;LINKAGE=WA
NODE=M189G1;LINKAGE=WN
NODE=M189G1;LINKAGE=LI
NODE=M189G1;LINKAGE=LU

NODE=M189G01
NODE=M189G01

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

<0.94 90 WANG 138 BELL ete™ — J/umy
F(D*D*~7%) x I(ete™)/Meotal sla/T NODE=M189R10
VALUE (eV) DOCUMENT ID TECN COMMENT NODE=M189R10

e o o \We do not use the following data for averages, fits, limits, etc. e o @
19 to 2005 1 ABLIKIM 23X BES3 ete~ — D*Op*— 7+

1 From a cross-section measurement of eT e~ — D*0D*~ 71 between 4.189 and 4.951
GeV, assuming a coherent sum of 3 Breit-Wigner resonances plus a continuum amplitude.
Depending on solutions | — VIII with same fit qualities.

NODE=M189R10;LINKAGE=A

+ —_

M(xc17) % F(e*e™)/ iotal r7M/T NODE=M189G02

VALUE (eV) CL% DOCUMENT ID TECN  COMMENT NODE=M189G02

<0.45 90 1 HAN 15 BELL 1058 ete™ — x 17

Lusing B(n — v7) = (39.41 £ 0.21)%. NODE=M189G02;LINKAGE=A

+ -

M(xc19) x T(ete™)/Tiotal rgl,/T NODE=M189R08

VALUE (V) CL% DOCUMENT ID TECN  COMMENT NODE=M189R08

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

<0.04 90 L ABLIKIM 23H BES3 eTe™ — ¢xcg

1Fit model parameterized as the coherent sum of a Breit-Wigner resonance and a contin-
uum amplitude term.

NODE=M189R08;LINKAGE=A

M(xc27) % F(e*e™)/ iotal ol /T NODE=M189G03
VALUE (eV) CL% DOCUMENT ID TECN  COMMENT NODE=M189G03
<21 90 1 HAN 15 BELL 1058 ete™ — x.p7
Lusing B(n — 77) = (39.41 + 0.21)%. NODE=M189G03;LINKAGE=A
M(xc29) x T(ete™)/Tiotal lol/T NODE=M189R09
VALUE (eV) DOCUMENT ID TECN COMMENT NODE=M189R09

e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.13+0.13 L ABLIKIM 23H BES3 eTe™ — ¢xe

1Fit model parameterized as the coherent sum of a Breit-Wigner resonance and a con-
tinuum amplitude term. Constructive solution of the interference. Destructive solution
gives 0.66 £ 0.41 eV.

NODE=M189R09;LINKAGE=A



(D} Ds1(2536)~) x (et e™)/Miotal Mol /T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
143728115 g0 1y 194 BELL ete™ — 5D} Dy (2536)"

1 Assuming B(Dg1(2536) — DOK—)=1.

+ _— -

I'(Ds D:2(2573) ) X I'(e"' e )/I'tota| r13r1/r
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT
147139+36 66 luia 20 BELL ete™ — 4D} D%y (2573)~

1 Assuming B(D?,(2573)~ —+ DOK™) =1.
M(Z+T-) x M(ete™) /Miotal l1el1/T
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<49.6 x 103 90 1 ABLIKIM 24AHBES3 eTe™ — XT3—

Linterference effect between resonance and continuum amplitudes is considered. Two
solutions from the fit.

r(=%2%) x r(e*e”)/Miotal 17l /T
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<45.0 x 103 ) 1 ABLIKIM 24CDBES3  eTe™ — (4660)

1From afit to et e~ — =0Z0 ¢ross sections.

M(E"5*) x (e*e™) /Miotal
VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

<19.9 x 10~3 (CL = 90%) [<0.0199 eV (CL = 90%) OUR 2024 BEST LIMIT]

Mgl1/l

<19.9 x 10—3 90 1 ABLIKIM 23BK BES3 et e™ — 4(4660)
IFrom afitto eTe™ — =~ =T cross sections.

F(pK~7A+c.c) x M(ete™)/Miotal Mol /T

VALUE (eV) CL% DOCUMENT ID TECN COMMENT

<2.8 x 103 90 1 ABLIKIM 23BL BES3 eTe™ — 1(4660)

IFrom afitto et e™ — pK ™ A+ c.c. cross sections.

FAZ+K-+cc.) x T(ete™)/Tiotal Mol /T
VALUE (eV) CL% DOCUMENT ID TECN COMMENT
<13.0 x 10—3 90 1 ABLIKIM 24AL BES3 ete™ — AZTK™ tcc

L1 A fit to the Born cross section of eT e~ — AZT K— + c.c. including interference with
the continuum. Two solutions from the fit.

M(Z9Z+K-+cc) x M(ete™)/Miotal F21M /T

VALUE eV} CL% DOCUMENT ID TECN COMMENT
<773x1073 90 1 ABLIKIM 24AL BES3 ete — 0=+ K= 4+ cec.

LA fit to the Born cross section of et e~ — X0=+ K~ 4 cc. including interference
with the continuum. Two solutions from the fit.

1(4660) I'(i) x M(et e~)/2(total)

F(D°D*= ) [Tiotal X (e €7)/Tiotal T4/l x /T
VALUE ClL% DOCUMENT ID TECN COMMENT
<0.37 x 10~6 90 1PAKHLOVA 09 BELL ete~ — DOp*— 7t
LUsing 4664 + 11 + 5 MeV for the mass of 1(4660).

F(ATAZ) /Teotal x T(et€™)/Tiotal M1/T x /T
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT

+0.16+0.29 1 L .
0.687 012 T 030 142 PAKHLOVA 088 BELL eTe™ — ATAZ

IThe ntn— ¥(2S) and /\z.r A_ states are not necessarily the same.

¥(4660) BRANCHING RATIOS
r(D°D*— =) /T (y(2S)x+n~)

VALUE CL% DOCUMENT ID TECN COMMENT
<10 90 PAKHLOVA 09 BELL ete~ — DOpD*— 7+

Fa/T2
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M (v2(3823) 7% 77) /Tiotal Fe/T NODE=M189R05
VALUE DOCUMENT ID TECN COMMENT NODE=M189R05
seen 1 ABLIKIM 22R BES3 ete™ —

71'+ T Xc1?Y

LFrom afit to the et e™ — ata— 1(3823) cross section between 4.23 and 4.70 GeV
with two coherent Breit-Wigner resonances.

NODE=M189R05;LINKAGE=A

0

M (wn)/Teotal Ma/T NODE=M189R06
VALUE DOCUMENT ID TECN  COMMENT NODE=M189R06
not seen ABLIKIM 22k BES3 ete™ — wnd
M(wn)/Teotal M1s/T NODE=M189R07
VALUE DOCUMENT ID TECN  COMMENT NODE=M189R07
not seen ABLIKIM 22k BES3 eTe™ — wn
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