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Light hadron spectroscopy
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@ Quark Model ’
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@ QCD allows for hadrons beyond Quark Model
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Physics accomplishments

J/y events at BES

@ Light meson spectroscopy | 10000
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Light meson spectroscopy

@ Scalar, tensor and pseudoscalar mesons

@ Exotics searches
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@ Large coupling with KK indicates
big§S component in f,(980)
@ Existence of fo(1370)

@ f,(1790) is a new scalar
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fo(1500) and f,(1710) in J/y — yKK
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fo(1500) and f,(1710) in J/y—ymn
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* f,(1710) and f,(2100) are
dominant scalars

* f,(1500) exists (8.20)

* f,’(1525) is the dominant
tensor

* f,(1810) and f,(2340) exist
(6.4 and 7.60)
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About fo(l 500) and fo( 171 O)

@ Clearly observed in J/y radiative decays

@ Production rate of fy(1500) in J/v radiative decays is
lower than that of f,(1710)

B(J/¥ - yf,(1500)~3x10~*
B(J/¥ - yfo(1710) > 1.9x1073

@ fy(1710) has stronger coupling to gluons than f,(1500) >
which one contains more glueball content?
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PWA of J/y—y¢
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« Dominant contribution from pseudoscalars
« n(2225) is confirmed;
« n(2100) and X(2500) are observed

« Tensor contributions are from f,(2010), f,(2300) and f,

(2340) -



D%é PWA of J/Ydywp 22" v

M o PRD 87, 032008(2013)
2500
(\l/-\ § i IIga'(a
i — Projecti
Q 8 200+ - $18e1coo B'ESIII
> 5 I o(2020
O o - | e f,(1950)
B —=n(2225
2 % 150 - _ g(hase-)space
R L TR Background
- o [
N @ 100}
~ i
A _
+— L
- 20|
O I
> i
- 0

B 25 3
M(K*K e n0) (GeV/c?)

18 2 22 24 26 28 3 32

M(wd) (GeV/c?)

@ Confirmed the enhancement observed at BESIT
@ M= 17951713 ; +19(model) MeV/c2,
M=95+10+*2! 5, +75(model) MeV
@ Spin-parity is determined to be 0*
@ the same as fy(1710)/fy(1790), or a new state ? 14
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Exotic hadrons
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Baryonium ?? New decay modes ?
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X(?22?) states J/y—yrnn’

PRL95, 262001 (2005) PRL106, 072006 (2011) PRL 117, 042002 (2016)
120 :',.\' T T T T T ] E'I"'I"'I';"I"'I"'I"'I"‘I""I'
N 200 - . ":Zgg : ae-00-+0- x Eﬁltgp MC
S 400 E %S) : [ Background '
80 [} C 03000 e pp threshold
g 300 _ 525002 5
S : Zo000f
40 z 200¢ 1500
L% 100 i g u>J1000§
- ] 500
0 14 20 26 054 16 1. zi 20 22 24 26 28 0% 16 18 2 4224 2628 3
M(n'nm’) (GeV/c?) Mram')(GeV/e)
Resonance M( MeV/c?) I'( MeV/c?) Stat.Sig.
PRL 115, 091803 (2015) X(1835)  18365+3.06,,  190.1+9.0°3., >200
N 80 BES]]I e '2/"1;;'_'1'4'.0' T '—; X(Z].ZO) 2122.4i6.7+4‘7_2‘7 83i16+31_11 720
S 70 e ojection ] | X(2370)  2376.3%8.7'32,, 83+17+44 6.40
O 60 B Background
(0] ---- X(1835) ]
o 50 —  X(1560) E
= Phase space ]
S 40
8 % _
§ 20 Existence of a structure strongly coupling to p p !
L i"nl
0Ll o) R Wiian i LIRS

1.6 18 2.0 52 24 26 2.8
KsKgn (GeV/c?)



X(1835) in J/y—>yy¢ and J/y—on'nn

&-\ _} 1 I | I 1 I 1 I I I I I I I I |-
< 400 ]
> - BESIT 1 < 2000f
() — 7 L
S 300 — E _

- N 1500
§ - ] S |
g 200:_ B ‘;’1000:
% 100;_ + . J>j 5005
R A e : :
< 05 A1I4L L J1-_16bl i1J81 LL2 04 7z 16 1718 19 2 2i s2

M, o (GeV/c?)
M(yod) (GeV/c?)
PRD 97, 051101(R) (2018) PRD 99, 071101)(2019)

19


%20https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.071101
%20https://journals.aps.org/prd/pdf/10.1103/PhysRevD.97.051101

X(1840) in J/y—y3(n*n-) and X(1870) in J/y—on*nn
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New decay modes of X(1835)?
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Comparisons of the observations at BES
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X(18??) near the threshold position of proton-antiproton

Are they the same particle? It is crucial to identify

these observations.
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No evident structure is observed

22



Search for Zs in ete-— ¢n =
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Baryon spectroscopy
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N*s in J/y—np p
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First PWA on excited baryons at BES !
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Observation of N (2065) in J/y—p n =
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Light meson decays



Observation of n" —p*n-+c.c.
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Observation of 1(1405)—>f,(980)x°
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Triangle Singularity (TS)

one 1(1440) is enough to
describe the experimental
data !

J.J.Wu et al, PRL 108, 081803(2C
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Large isospin breaking!



Summaryé Prospects

@ 30 years of BES experiment

@ Rich physics in light hadrons

@ Light hadron spectroscopy — Quark model
@ Light hadron decays — QCD

@ 10 billion J/y events available at BESIIT |
@ A unique opportunity to map the light hadron spectroscopy

@ More surprises at BESIIT !
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