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Glueballs

Determination of Spin-Parity Quantum Numbers of X(2370) as 0~ * from J /yy — yKK?y/

M. Ablikim er al.
(BESIII Collaboration)

M (Received 8 December 2023; revised 5 March 2024; accepted 28 March 2024; published 2 May 2024)

Based on (100822 J/y events collected with the BESIII detector, a partial wave analysis
of the decyy g >rformed. The mass and width of the X(2370) are measured to be
2395 + 11(stat) "2 (sysi) MeV/¢* and 188 :;‘{slali};_!fJ{h}-'ht} MeV, respectively. The corresponding
product branching fraction is B[J/y — yX(2370)] x B[X(2370) — f,(980)y'] x B[f,(980) = KUK} =
(1.31 4+ {},22[s.lu[_l_',‘;_:f{x}'sl}J x 1073, The statistical significance of the X(2370) is greater than 11.7¢ and
the spin parity is determined to be 07" for the first time. The measured mass and spin parity of the X(2370)
are consistent with the predictions of the lightest pseudoscalar glueball.

DOIL: 10.1103/PhysRevLen.132.181901
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The J/w system can decay to a photon

and two gluons, where the two gluons [ w
can then combine to temporarily AROCOCOOAOANDTLE
create an X(2370) exotic particle.
Although its nature is still not 100% g

certain, the interpretation of the

Ol

X(2370) as a glueball remains ( ) ﬂ .
compelling, and if so, it would be the x 2 370 K
[first glueball particle ever revealed by

experiment.

Credit: Physical Review Letters/Twitter
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Fig. 1. Schematic drawing of the BESIII detector.

BESIII (Bejing Spectrometer) ~ 4wt detector

* Tracks charged particles with Drift Chamber
(MDC)

* Momentum via B-Field = 1 T Solenoid

* PID (Particle Identification) via CSI EM calorimeter
& TOF (Time-Of-Flight) detectors

* (sl calorimeter also give total energy deposition

» RPC (Resistive Plate Chambers) measure muons
that penetrate B-field coil

BEPCII Collider (Bejing electron-positron collider)

* e-/e+ collider at 3.8 GeV Cof M

* “Charm Factory” since charm meson = charm-
anticharm meson with g _charm mass = 1.3 GeV
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Mesons as gqg states
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