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produced directly from e*e- collision: Charmonium(-like) physics

an ideal factory to study light meson Light hadron specTr'oscopyl
spectroscopy
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Light Meson Spectroscopy

m Light meson spectroscopy plays a crucial
role in examining and understanding the
QCD theory in non-perturbative energy
region.

®J/Y, X (the lowest 1--, 1++ ccbar states)
decays provide an ideal place to study
the light meson spectroscopy.
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In J/P Hadronicdecays

BESIII, Phys. Rev. D87, 112004 (2013)

Study of J/Jy->wpp and J/wy->Ppp may

225M J/ 1

shed further light on the nature of X(pp)
J !y — app
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X(1835)

Phys. Rev. Lett. 95, 262001 (2005)

m Discovered by BESII in J/y—yn'mt+m-
® Confirmed by BESIII in J/y—yn'mt*1r

M =1836.5+£3.0" MeV / ¢
TC=190+9"% MeV /c?

Phys. Rev. Lett. 106, 072002 (2011)
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® The structure around 1.85 GeV/c2 in §1j2§_

the KsKsn mass spectrum is strongly  rote '1"';&2""1;"2”'224;528‘315
KKn (GeVIic)
correlated to f,(980) Phys.Rev.Lett. 115  ae"
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80F 2In,. =140

= Partial Wave Analysis for  091803(2015) gn. R cion’

D60 - Background 7

M(KsKs)<1.1 GeV/c? .
o X(1835)—KsKsn (f,(980) is dominant) Sol
J=0",>1290 g2 1)
M =1844+9" MeV /c*,T' =19217) "2 MeV / ¢* 0%
B(J /v — X (1835))B(X(1835) > K K .17)
=(3.31253 529 x107
X(1560)—f,(980)n
J=0",>890
M =1565+8", MeV /c*,T =45, sMeV | ¢*
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X(1835) and ppbar Threshold

PRL106,072002
PRL108,112003
PRL115,091803
PRD87,032008
PRD88,091502
PRL107,182001
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m What is the role of the ppbar threshold?

m Patterns in the production and decay modes
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J/g—yn'mm
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J/g—yn e

¥ The anomalous line shape can be modeled
by two models with equally good fit quality.

e Suggest the existence of a state, either a broad
state with strong couplings to pp, or a narrow
state just below the pp mass threshold

e Support the existence of a pp molecule-like
state or bound state

B To elucidate further the nature of the state

e more data or studying line shapes in other
related decay channels
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Glueball Searches

Lattice QCD predictions:
e Ground state of 2++ glueball in 2.3~2.4 GeV/c2
e Ground state of 0-+ glueball in 2.3~2.6 GeV/c2

Structures in ¢ spectrum:

e Pseudoscalar state n(2225) was observed in J/U—yédd in DM2, MARKIII
and BESII [PLB 241, 617 (1990); PRL 65, 1309 (1990);PLB 662, 330(2008)]

e For higher O-*mass states above 2GeV/c?, very little is known
e Broad 2++ structures f,(2010), f,(2300) and f,(2340) were observed at
BNL [PLB 165, 217 (1985); PLB 201, 568 (1988)]
Tensor:
e f,(2010), f5(2300), f,(2340): stated in Tp reaction
e strong f,(2340) production 5

Pseudoscalar:

e n(2225): Dominant
e n(2100) and X(2500)

12 o+
2+-_ 3
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A

O m— 1+
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Model Independent PWA
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PWA of J/W—ydd

Besides n(2225) , very little was known in the sector of pseudoscalar above
2 GeV. The new experimental results are helpful for mapping out the
pseudoscalarexcitations and searching for 0-+glueball

Dominant contribution from pseudoscalars
e n(2225) is confirmed;
e n(2100) and X(2500) are observed with large significance.

The three tensors f,(2010), f,(2300) and f,(2340) stated in "N reactions
(and ppar collisions) are also observed with a strong production of f,(2340).

Model-dependent PWA results are well consistent with results from MIPWA
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XC1_>rlT[+T[_

X1 provides another suitable environment to look for 1-+
11(1600) studied in x.; decays by CLEO-c

only 11;(1400) has been reported decays to nm
Properties of a, and aj still need further studies

N(xcr) ~ 35000 compatible with a,(1700) hypothesis

- y(2S)oyn'm a) :—: N'—mf
 BESTL i -

[ preliminary

f,(1270)
a,(1700)

w A OO O
e O O O
© O © o
o O o o

[—
~N
o
S~
>
o
=
[—y
N
—~—
)
it
c
o
>
o

4 345 35 3.55 ' 4 6 8 10
M(nr*n) [GeVic?]
ME(mr*) [GeVIc R MP(mr*) [GeV/c??

2017-11-7 QWG 2017

Phys. Rev. D 95, 032002 (2017) 16




Xc1_>rlT[+T[_

nn S-wave: ao(980):
N/D by A.Szczepaniak dispersion integrals
PRD84, 112009 PRD78,74023

events / 10 MeV/c?

Decay F [%] Significance [o] B(xc1 = nrtw~) [1077]
T . 1.67 £ 0.03 £ 0.23 £ 0.16
ao(980) T 7 728 £ 0.6 + 2.3 > 100 3.40 + 0.03 £ 0.10 £ 0.11
5 a2(1320)t 7w~ 3.8+ 0.2+ 0.3 32 0.18 + 0.01 + 0.02 + 0.01
a2 (1700) 7~ 1.0 £ 0.1 + 0.1 20 0.047 4 0.004 £ 0.006 £ 0.002
. Sk 2.5 + 0.2 + 0.3 22 0.119 + 0.007 % 0.015 =+ 0.004
21320 Srn) 16.4 + 0.5 + 0.7 > 100 0.76 £ 0.02 + 0.05 + 0.03
Lo (nt 7 )sn 17.8 + 0.5 + 0.6 0.83 + 0.02 + 0.05 + 0.03
8 f2(1270)n 78 + 0.3 + 1.1 > 100 0.36 & 0.01 + 0.06 £ 0.01
~= [4(2050 £4(2050)n 0.6 +0.1 £ 0.2 0.8 0.026 £ 0.004 4+ 0.008 =+ 0.001
Exotic candidates U.L. [90% C.L.]
m1(1400) T 7~ 0.5840.20 3.5 < 0.046
m1(1600) T 7~ 0.1140.10 1.3 < 0.015
71(2015) T 7~ 0.06+0.03 : < 0.008

events / 20 MeV/c?
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M(r*) [GeV/c?]
m Clear evidence for a,(1700) in x; decays.
m Measured upper limits for t;(1-+) in 1.4-2.0 GeV/c? region.
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w(3686) = () KTAZ*

Baryon spectroscopy is far from complete, since many of the states

expected in the SU(3) multiplets are either undiscovered or not well
established

Small production cross sections(Z)

w(3686) > (y)K'AE™ Phys. Rev. D 91, 092006 (2015)
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w(3686) > () K*AE*

B Observe two hyperons, Z(1690) and Z(1820) in M(KA)
e Both are well established states

e Resonance parameters consist with PDG

B The measurements provide new information on charmonium decays to
hyperons and on the resonance parameters of the hyperons

B It may help in the understanding of the charmonium decay mechanism
Phys. Rev. D 91, 092006 (2015)

Decay Branching fraction

(3686) = K A=T (3.86 £ 0.27 £ 0.32) x 10" =(1690) =(1820)

(3686) — Z(1690)" =1, 2(1690)” — K~ A (5.21 4+ 148 £0.57) x 107¢ M (MeV/c®)  1687.7+£3.8£1.0  1826.7+£5.5+1.6

¥(3686) — Z(1820)"=F, Z(1820)" — K~A (12.03 £2.944+1.22) x 107 T'(MeV) 27.1£10.04£2.7  54.4+15.7+4.2
)(3686) — K~ X'=T 3.67+0.33£0.28) x 10-°  Event yields 74.4£21.2 136.2+33.4
1 (3686) = Yxc0, Xco = K~AET 1.90 + 0.30 £ 0.16) x 10~° Sigl}iﬁcallce(go) 4.9 6.2
(3686) = X1, X1t = KTASY 1.32 4+ 0.20 +0.12) x 10>  Efficiency(%) 32.8 26.1

_ )
Xeo — K~AS* 1.96 + 0.31 £0.16) x 10~* Mppa(MeV/c%) 169010 L825-55
Xe1 — K—AS+ 1.43+0.22 + 0.12) x 10~4 __Lppc(MeV) <30 24715

(
E )
$(3686) = Yxe2, xo2 — K~ AEF (1.68 + 0.26 + 0.15) x 10-5 ___ B (107°) 5.21+£1.4840.57  12.03£2.94+1.22
( )
( )
( )

Xe2 = K~AET 1.934+0.30 £0.15) x 10~*
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Summary

m Highlights of latest results in light hadron spectroscopy from BESIII
e Observation of X(1835) in J/Yy—yKsKsn
* New decay mode of X(1835) and its JPC is determined: 0-*
Observation of anomalous n'rt+*n- line shape near ppbar mass threshold in
J/y—yn'mme
« Support the existence of a ppbar bound state or molecule-like state
Model independent partial wave analysis of J/y—ymn?
» Useful information for 0*+, 2** components
Partial wave analysis of J/y—yéd
 Resonance parameters for glueball search
Xa—~nmme
* a,(1700) in x., decays and upper limits for 1,
w(3686) > () KAE*
* Observe two hyperons
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