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ntroduction of BEPCII/BESIII
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Datasets of BESIII

10 billion 3 billion
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Largest J /Y and y(2S) dataset in the world!!
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.98.030001

Several forms of hadrons

»Mesons and baryons in SM model. g5 ?

>The exotics allowed by QCD. % * % |

 Multi-quarks : number of quarks>= 4
 Hybrid state : quarks + gluons 9

c‘ﬁ“ﬁ“’e
* Glueball : only gluons | % .

»Light meson spectroscopy is an important key to
test the QCD theory. Selected results from BESIII:

* X(1835) and X(pp)
* Possible glueball candidates
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Study of the X(1835)

»First observation of the X(1835) at BESII, then confirmed by

BESIII.
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> The spin-parity is determined to be 0~ * in J /¢ — yK.K.n
channel, decays to f,(980)n.

M = 1844+9+16 55 MeV
r = 192+20_1 7+62_43 MeV
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.106.072002
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.115.091803

Study of the X(pp)
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.108.112003
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.117.042002

Study of the X(1835)

» With more statistics, we try to understand the nature of X(1835).

J/¥ - yy¢ PRD.97.051101(2018)
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The X(1835) contains sizeable s5
components from the PWA results of

J/Y - yyo.
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No significant X(18395) is observed
in the process of J/¢Y - wnttt™n'.
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.97.051101
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.99.071101

Possible glueball candidates

»Lattice QCD predicts the possible glueball candidates

as below. |
—— & Possible glueball candidates
2] 0" m— | ° at BESIII.
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.73.014516
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.98.072003

Recent results of X(2370)

>The X(2370) s first observed in the process of ]/1/) —
yrntn 77 and now |n the process Of]/l[) - yKKn
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> A PWA of]/1p - yKKsn' is ongoing to determine the J°¢.
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https://link.springer.com/article/10.1140/epjc/s10052-020-8078-4

Recent results of X(2370)

» The search for X(2370) is performed in the process of

J/ - ynmm' .
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Br(J /¥ — yX(2370))xBr(X(2370) - nmn’) < 9.2x107°%at 90% C.L.

» The upper limit is not in contradiction with the pseudoscalar

glueball assumption.
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.103.012009
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.87.054036

»Many interesting and important results in light
meson physics at BESIII.

* First direct connection between the X(1835) and the
X(pp), but a molecule or bound state???

« A systematical glueball search, f,(1500), f,(1710),
f2(2340) and X(2370) .

»More analyses are on the way with the 10 billion
J/¥ and 3 billion y(2S5) events.
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X(18xx) between 1.8~1.9 GeV

»Are they same? The masses and widths are different in
several channels.

»What is the Nature of X(18xx)? pp bound state, second radial
excitation of ', pseudoscalar glueball ?
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>In the PWAof J /¢ - yK.K.n and J /Y — ypp , the JFCof
X(1835) is derteminerd to be 0~ .
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Study of the X (pp)
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M = 1861+1+13.4MeV
I =1+6+18_1MeV ( <32MeV @90% CL)

»First observation of pp mass threshold enhancement @BESII.
> The spin-parity is determined to be 0~ *

»No similar threshold structure observed in other channels,
cannot be pure FSI effect.

2021/7/29 Wujf 15


https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.108.112003

