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The BESIII Experiment

BESIII (Beijing Spectrometer Ill) is an experiment located
at BEPCII (Beijing Electron Positron Collider 1) at IHEP
(Institure of High Energy Physics)

Multi-layer Drift Chamber

Time of Flight Detector

EM Calorimeter

1T Solenoidal Magnet

7-charm factory 2.0 GeV < Vs < 4.95 GeV with an
instantaneous luminosity of 1033 cm=2 s 1 @ Vs=3.77 GeV

BESIII has collected the world’s largest sample
of @(2S), with (27.12 + 0.14) x 10° events, and
of J/y, with 101° events
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Physics@BESIII
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Physics@BESIII

Radiative decay of the
meson h(17P,)into a
tensor state:
h,_2yf,(1270)2 yrn*n~

First clear evidence
of £,(1270) as an
Intermediate state

with 5. 50
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The MDC Ageing
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The CGEM-IT Project
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The Cylindrical Gas Electron
Multiplier (CGEM), developed by the
Italian BESIII group, has been proposed
to replace the first eight layers of the
MDC

The CGEM-IT consists of 3 independent
cylindrical triple-GEM layers, referred
to as Layer 1 (L1), Layer 2 (L2), Layer 3
(L3)

The CGEM-IT allows an improvement of
the radiation hardness, rate capability,
and spatial resolution along the beam
axis, while  keeping the same
momentum resolution

BESII A FE
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The CGEM-IT
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L2
v L3

Improvements:
Resolution in the z direction (~ 300um)
Reconstruction of secondary vertices (by a factor of ~ 3)
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The CGEM-IT Project

A dedicated cosmic-ray
campaign was carried
out to evaluate the
performance and study
the characteristics of the
detector

Standalone
Commissioning

Efficiency ~ 95% for the
three layers

September 2023 - May 2024

The BESIII Experiment - E. Di Fiore XXXV ISFR B.GS]]I INFN TE 12

Istituto Nazionale di Fisica Nucleare



The CGEM-IT Project

Installation
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2 October 2024 - 5 October 2024
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The CGEM-IT Project

Commiissioning of CGEM-IT in BESIII:
noise studies, miscabling corrections,
HV test...

First Collision:
Data Collected by
L1, L2, L3 with
nominal values of
the current beams

Charge [fC]

Charge vs time L2,X log

I1ts min tcoarse

Charge vs time L2,V log

Charge [fC]

1300 1350 1400

I1ts min tcoarse

Late October 2024 - February 2025

Late April — July 2025
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Conclusions

Since 2009, BESIII has collected large data samples of J/y, ¥(2S5),y(3770)

states along with data sets to fully cover its rich physics programme

The CGEM-IT detector allows an improvement of radiation hardness, rate

capability and spatial resolution

During the summer break several interventions were carried out to improve

and complete the systems

The data taking of BESIII is planned to resume in mid-October
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Physics @BESIII

/ Hadron Spectroscopy: \ / Charmonium Physics: \

The light hadron group studies meson and baryon The subgroup focuses on the studies of
spectroscopy with light quarks, as well as exotic conventional charmonia and the searches for the
states. Using 10 billion J/y decays, BESIII XYZ states. It measures cross sections, transitions,
investigates gluon-rich processes to explore and decay between the different charmonia,
glueballs and hybrids allowing us to probe the charmonium potential

\ / {nodel and shedding /
/ Charm Physics: \ / \

The charm subgroup studies the charmed mesons 7-QCD Physics:

and baryons. The group contributes to the light The T_QC[t) gfriup 'S dedlctated ’]Eothprescl\l/lse q
quark exotic states searche by probing their Mmeasurement ot k€y parameters ot the an

connections to the D5 mesons. The charm the perturbgtwe; regime of QCD (e.g. R-value
. estimation and form factors)
division also takes care of the electroweak part of

@e Standard Model measuring the CKM matrix J \ J
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Why Charmonia

Charmonium spectrum before 2003 Charmonium spectrum nowadays
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