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1(4360)

1CUPCYy = 0= (17 7)

also known as Y(4360); was X(4360)

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 AUBERT 07S, WANG 07D, and LEES 14F. See also the
review on " Spectroscopy of mesons containing two heavy quarks.”

VALUE (MeV)

1(4360) MASS

4374 X+ 7 OUR AVERAGE Error includes scale factor of 2.4. See the ideogram below.

4371.6+ 2.5+ 9.2
4298 +12 +26

4390.3+ 6.0+ 0.7
4371.7+ 7.5+ 1.8
4382.0+£13.3+ 1.7

+ 6.3
439157 22+ 1.0

4347 £ 6 + 3
4340 £16 + 9

4406.9+17.2+ 4.5
4320.0+10.4+ 7.0
4383.8+ 4.2+ 0.8
4383.7+ 2.9+ 6.2
4386.4+ 2.1+ 6.4

+9
4355 T8 £ 9

4324 £24

atx— DT D™
ata= J/y
T (25)
YXe2 = Yy I/
nJd/¢

atn— h.

1058 et e™ — ~yxT 7 ¢(2S)

— yrtaT¢(2S)

T X1

xtr = J/y

T 7 (2S)

T (25)

7T 7™ J/3 or (2S)

— = yr T y(28)

10.58 et e™ — vt y(25)

EVTS DOCUMENT ID TECN COMMENT
L ABLIKIM 22AL BES3 ete™ —
2 ABLIKIM 22AMBES3 eTe™ —
3ABLIKIM 21A) BES3 etTe™ —
4 ABLIKIM 21AKBES3 ete™ —
5 ABLIKIM 200 BES3 ete™ —
ABLIKIM 176 BES3 ete  —
279  dSwaNG 15A BELL
37 T LEES 14F BABR 10.58 eTe™
e o o We do not use the following data for averages, fits, limits, etc. o o o
8 ABLIKIM 22R BES3 eTe™ —
9 ABLIKIM 178 BES3 eTe™ —
10 ABLIKIM 17V BES3 eTe™ —
11 7HANG 178 RVUE ete™ —
12 7HANG  17C RVUE etTe™ —
74 13U 08H RVUE 10.58 eTe
14 AUBERT 07s BABR
47 T WANG 07D BELL

4361 £ 9 £ 9

LFrom a fit to the cross section for eTe™
4.190-4.946 GeV.

10.58 et e™ — yat 7 y(29)

- DtD xta—

in the range /s =

From a three-resonance fit to the Born cross section in the range /s = 3.7730-4.7008
GeV. Parameters depend on the existence or non-existence of a state near 4.5 GeV.

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

GeV.

From a five-resonance fit to the cross section for et e™ — yyJd/Y — vt e,
5 From a fit of the measured cross section in the range /s = 3.808-4.600 GeV.
6 From a two-resonance fit. Supersedes WANG 07D.
” From a two-resonance fit.

From a fit to the et e

— 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 4 26.2 £+ 3.5 MeV and width 245 + 48 + 13 MeV.

9 From a three-resonance fit. Superseded by ABLIKIM 22AM.
10 From a fit to the cross section for eTe™ — 7t 7~ ¥(2S) — 2(x T 7))t 4~ obtained

from 16 center-of-mass energies between 4.008 and 4.600 GeV and comprising 5.1 fb— 1.
Superseded by ABLIKIM 21AJ.
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11 From a three-resonance fit.
12 From a combined fit of BELLE, BABAR and BES3 et e~ — nt 7~ J/ipandete™ —

7T 77 (25) data.
3 From a combined fit of AUBERT 075 and WANG 07D data with two resonances.
From a single-resonance fit. Systematic errors not estimated.

WEIGHTED AVERAGE
4374+7 (Error scaled by 2.4)

|

2
X

-+ ABLIKIM 22AL BES3 0.1
- - ABLIKIM 22AM BES3

- ABLIKIM 21AJ BES3 7.3

ABLIKIM 21AK BES3 0.1

- - ABLIKIM 200 BES3 0.3

- ABLIKIM 17G BES3 6.5

WANG 15A BELL 16.2

LEES 14F BABR _ 3.4

33.9

(Confidence Level < 0.0001)
| J

4250 4300 4350 4400 4450 4500

1(4360) MASS (MeV)

¥ (4360) WIDTH
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
118 +12 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.
167 + 4 +29 LABLIKIM 22AL BES3 ete™ — ntx— DT D™
127 +£17 +10 2 ABLIKIM 22AMBES3 ete™ — xta—J/y
143.3+10.0+ 0.5 3 ABLIKIM 21A) BES3 et e™ — ntzx—4(25)
51.1+17.6+ 1.9 4 ABLIKIM 21AKBES3 ete™ — yxop = v7J/¢
135.8+60.8+22.5 S ABLIKIM 200 BES3 ete™ — nJ/1
13057102+ 06 ABLIKIM 176 BES3 ete™ — ntx—h_
103 £+ 9 +5 279 6 WANG 15A BELL 1058 ete™ — ot x—4(25)
94 +32 +13 37 7 LEES 14F BABR 1058 ete™ — ot 7™ 4(25)
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
128.1+37.2+ 2.3 8 ABLIKIM 22rR BES3 ete™ — nta— x.17
10141253 +10.2 9ABLIKIM 178 BES3 ete™ — ntn—J/y
8424125+ 2.1 10 ABLIKIM 17V BES3 ete™ — #tx—4(25)
94.24 7.3+ 2.0 11 ZHANG 178 RVUE ete™ — ntzx—y(25)
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96.0+ 6.7+ 2.7 127HANG  17¢ RVUE ete™ — ntx~ J/o or 4(25)
103 T1f +11 74 LU 08H RVUE 1058 et e™ — yrta™ 4(25)
172 £33 14 AUBERT 075 BABR 10.58 et e™ — ~y7xt 7~ 4(25)

74 +15 +10 47 TWANG 07D BELL 1058 ete™ — ~ymta™ 4(25)

lFrom a fit to the cross section for et e~ — DT D~ at 7~ in the range /s =
4.190-4.946 GeV.
From a three-resonance fit to the Born cross section in the range /s = 3.7730-4.7008
GeV. Parameters depend on the existence or non-existence of a state near 4.5 GeV.

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

4 From a five-resonance fit to the cross section for eTe™ — yyJd/Y — 'yfyé+£_.

5 From a fit of the measured cross section in the range /s = 3.808—-4.600 GeV.

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

" From a two-resonance fit.

8 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. The data is also consistent with a single
peak with mass 4417.5 4 26.2 £+ 3.5 MeV and width 245 + 48 + 13 MeV.

9 From a three-resonance fit. Superseded by ABLIKIM 22AM.
10 From a fit to the cross section for eTe™ — 7t 7~ ¥»(2S) — 2(x T 77 ) ¢t 4~ obtained

from 16 center-of-mass energies between 4.008 and 4.600 GeV and comprising 5.1 fb— 1.
Superseded by ABLIKIM 21AJ.

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

7T 77 (2S) data.
13 From a combined fit of AUBERT 075 and WANG 07D data with two resonances.
From a single-resonance fit. Systematic errors not estimated.

WEIGHTED AVERAGE
118+12 (Error scaled by 2.1)
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~~ ABLIKIM 22AL BES3 2.8

------- ABLIKIM 22AM BES3 0.2
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27.4
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1(4360) DECAY MODES

Mode Fraction (I';/T)
[ efte
> h. L seen
s J/yratn~
4 7,[](25)7T+ T seen
g ¢(3770)7T+ T possibly seen
6 1»(3823) I seen
[, J/¥n seen
g DOD* xt
g DtYD~ntn~ seen
0 D1(2420)5+ c.C. possibly seen
F11 w7r0 not seen
F12 wn not seen
13 pP7Y not seen
14 ppw not seen
M5 Xe17
M6  Xc27

1(4360) I(i) x M(e™ e™)/I(total)

M(hent7™) x T(ete)/Tiotal PIEVAN
VALUE (eV) DOCUMENT ID TECN COMMENT
11.6739+1.9 ABLIKIM 176 BES3 ete™ — ntr—h,
r(¢(25)1l'+1l'—) X r(e+e—)/rt°ta| F4I'1/F
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

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

10.7+4.1 1 ABLIKIM 21A) BES3 eTe™ — nTx—y(25)
20.74+2.5 2 ABLIKIM 21A) BES3 eTe™ — nTa—y(25)
9.9+4.1 3 ABLIKIM 21A) BES3 eTe™ — a7 4(25)
19.4£2.0 4 ABLIKIM 21A) BES3 eTe™ — nTa—y(25)
7.3+28 5 ABLIKIM 19k BES3 ete™ — ntra—4y(29)
11.0+3.8 6 ABLIKIM 19k BES3 ete™ — ntza—4(25)
9.2+0.6+£0.6 279 [ WANG 154 BELL 1058 eTe™ — ymTa—9(25)
10.94+0.6+0.7 279 8 WANG 15A BELL 1058 ete™ — ~xT 7 ¢(2S)
6.0+1.04+05 37 5 LEES 14F BABR 1058 et e™ — ~nT 77 (25)
72+1.04+06 37  OLEES 14F BABR 1058 eTe™ — ymTx—¢(25)
111713 74 9LIU 08H RVUE 10.58 ete™ — yrTa—(25)
12.3+1.2 74 10U 084 RVUE 1058 ete™ — ~yxtr—4(25)
104+1.7+15 47 9 WANG 070 BELL 1058 ete™ — ~y7nt 71— 4(25)
11.8+1.8+1.4 47  OWANG 070 BELL 1058 ete™ — ~ynta—4(25)

1 solution | of four equivalent solutions in a fit

sedes ABLIKIM 19K.
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2 Solution 11 of four equivalent solutions in a fit using three interfering resonances. Super-
sedes ABLIKIM 19K.
Solution Il of four equivalent solutions in a fit using three interfering resonances. Su-
persedes ABLIKIM 19K.
4 Solution IV of four equivalent solutions in a fit using three interfering resonances. Su-
persedes ABLIKIM 19K.
5 Solution | of two equivalent solutions in a fit using two interfering resonances.
6 Solution 11 of two equivalent solutions in a fit using two interfering resonances.
7 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.
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.

r(J/vm) x T(ete™)/Total M7l /T

VALUE (eV) CL% DOCUMENT ID TECN COMMENT

e o e We do not use the following data for averages, fits, limits, etc. o o o
3.4422 1 ABLIKIM 200 BES3 ete™ — nJ/y
1.54+1.0 2 ABLIKIM 200 BES3 ete™ — nJ/y
1.7+1.1 3 ABLIKIM 200 BES3 ete™ — nJ/y

<6.8 90 WANG 138 BELL ete™ — J/vny

1 Solution 1 of three equivalent fit solutions using three resonant structures.
2Solution 2 of three equivalent fit solutions using three resonant structures.
3 Solution 3 of three equivalent fit solutions using three resonant structures.

M(xc17) x (et e™)/Tiotal 1M /T

VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

<0.57 90 L HAN 15 BELL 1058 ete™ — x.17
Lysing B(n — ~v7) = (39.41 + 0.21)%.

M(xc27) x T(ete™)/Teotal M6l /I

VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

<1.9 90 L HAN 15 BELL 1058 etTe™ — x.p7

Lysing B(n — v7) = (39.41 + 0.21)%.

¥(4360) BRANCHING RATIOS

r(hc nt W—)/rtotal ro/T
VALUE DOCUMENT ID TECN COMMENT

seen ABLIKIM 176 BES3 eTe™ — ntn h,

I ((2S)7t 7~) /Teotal /T
VALUE DOCUMENT ID TECN COMMENT

seen 1 ABLIKIM 17v. BES3 ete™ — xta4(29)

1 From a fit to the cross section for et e™ — 77~ ¥(2S) — 2(x T 77 ) ¢t 4~ obtained
from 16 center-of-mass energies between 4.008 and 4.600 GeV and comprising 5.1 fb— 1.

https://pdg.Ibl.gov Page 5 Created: 5/31/2023 09:11



Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022) and 2023 update

F(¥(28)r* =) /T (J/¢ntn7) Fa/T3

VALUE DOCUMENT ID TECN COMMENT

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

(0.81 £0.12+0.13) to (42 + 1 ZHANG 17C RVUE ete™ — nta—J/y
15 + 15) or 1(25)

1 From a combined fit of BELLE, BABAR and BES3 et e™ — nTn~ J/ypand et e™ —
7t 7~ y(25) data.

I (¥(3770) 7+ 77) /Tiotal s/l
VALUE DOCUMENT ID TECN COMMENT
possibly seen 1 ABLIKIM 19ARBES3 ete™ — a7~ DD

1Observe ete™ — ntro— ¥(3770) at /s = 4.26, 4.36, and 4.42 GeV but cannot
establish if continuum or resonant.

M(2(3823)7F 77) [Tiotal Fe/T
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 1 ABLIKIM 22R BES3 ete™ — 7Tn x.q7
e o o We do not use the following data for averages, fits, limits, etc. e o o
possibly seen 19 2 ABLIKIM 155 BES3 eTe™ — ntna— Xc1?

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

2From a fit of eTe™ — 7T+7T_1/J2(3823), $5(3823) — X1y cross sections taken at
Vs values of 4.23, 4.26, 4.36, 4.42, and 4.60 GeV to the 1 (4360) line shape.

r(-’/"/’ﬂ)/rtotal F7/T
VALUE DOCUMENT ID TECN COMMENT
seen L ABLIKIM 200 BES3 ete™ — nJ/y

L with a significance of 6.0 o.
F(DOD*~at) /Tiotal X (e €7)/Tiotal g/l x /T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.72 x 10—6 90 1PAKHLOVA 09 BELL eTe™ — 1(4360) —

DO p*— rt

1 Using 43551_18 + 9 MeV for the mass of 1(4360).

r(DOD*—at) /T (p(2S)ntn~) lg/Ta

VALUE CL% DOCUMENT ID TECN COMMENT

<8 90 PAKHLOVA 09 BELL ete™ — 4(4360) —
DO p*— 7t

F(D* D~ 7% 77) /Total o/T

VALUE DOCUMENT ID TECN COMMENT

seen L ABLIKIM 22AL BES3 ete™ — atx— Dt D™

1From a fit to the cross section for et e~ — DT D~ 72T 7 in the range /s =
4.190-4.946 GeV.
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I(D1(2420) D+ c.c.) /Tiotal Mo/T
VALUE DOCUMENT ID TECN COMMENT
possibly seen 1 ABLIKIM 19ARBES3 eTe™ — ntax— DD

1 Evidence for eTe™
sarily resonant.

— D7(2420) D+ c.c. between /s = 4.3 and 4.6 GeV, not neces-

0
r(“”" )/rtotal M/l
VALUE DOCUMENT ID TECN COMMENT
not seen ABLIKIM 22k BES3 ete™ — wrl
I (wn)/Teotal M2/
VALUE DOCUMENT ID TECN COMMENT
not seen ABLIKIM 22Kk BES3 ete™ — wn
I (pPn)/Tiotal 3/l
VALUE DOCUMENT ID TECN COMMENT
not seen ABLIKIM 21ANBES3 ete™ — ppn
I (pPw)/Ttotal F14/T
VALUE DOCUMENT ID TECN COMMENT
not seen ABLIKIM 21ANBES3 eTe™ — ppw
1(4360) REFERENCES

ABLIKIM 22AL PR D106 052012 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 22AM PR D106 072001 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 22K JHEP 2207 064 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 22R  PRL 129 102003 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 21AJ PR D104 052012 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 21AK PR D104 092001 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 21AN PR D104 092008 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 200 PR D102 031101 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 19AR PR D100 032005 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 19K PR D99 019903 (errat.) M. Ablikim et al. (BESIHII Collab.)
ABLIKIM 17B  PRL 118 092001 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 17G  PRL 118 092002 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 17V PR D96 032004 M. Ablikim et al. (BESIII Collab.)

Also PR D99 019903 (errat.) M. Ablikim et al. (BESIII Collab.)
ZHANG 17B PR D96 054008 J. Zhang, J. Zhang
ZHANG 17C  EPJ C77 727 J. Zhang, L. Yuan
ABLIKIM 15S  PRL 115 011803 M. Ablikim et al. (BESIII Collab.)
HAN 15 PR D92 012011 Y.L. Han et al. (BELLE Collab.)
WANG 15A PR D91 112007 X.L. Wang et al. (BELLE Collab.)
LEES 14F PR D89 111103 J.P. Lees et al. (BABAR Collab.)
WANG 13B PR D87 051101 X.L. Wang et al. (BELLE Collab.)
PAKHLOVA 09 PR D80 091101 G. Pakhlova et al. (BELLE Collab.)
LIU 08H PR D78 014032 Z.Q. Liu, X.S. Qin, C.Z. Yuan
AUBERT 07S PRL 98 212001 B. Aubert et al. (BABAR Collab.)
WANG 07D PRL 99 142002 X.L. Wang et al. (BELLE Collab.)
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