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data taking, ongoing



@Chenghui YU

All goals for data taking in 2022 were achieved

psi(2S) physics 
ü@3.65 GeV : 400 pb-1

ü @3.682 GeV: 400 pb-1

ü psi(3770) data-taking
> 5.2 fb-1

2023-2024
psi(3770) data-taking >12 fb-1

before BEPCII Upgrade in 
July 2024

Summer shutdown:
maintenance to improve reliability of LINAC and 
feedback system
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DATA TAKING 
2021-2022
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upgrade



Efficiencies/resolutions of all sub-detectors are good 

MDC
worked stably during data
taking, even at high beam 
current of 900 mA

Noise fluctuations

Aging of inner layers

TOF
BTOF run smoothly.  The current of one ETOF channel was unstable. 
The performance is comparable to last year 

EMC
The temperature and 
humidity were well 
controlled
EMC crystal modules 
worked well
Good performance
New electronics modules 
will be tested

M. DONG

MUC
run smoothly during data taking, after a small fix in HV 
Efficiency of all modules is fine. Two new LV crates will be used.

DETECTOR
STATUS
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>2024 BEPCII UPGRADE

@Yfang WANG
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BEPC 1989-2005
Lpeak=1.0x1031cm-2s-1

Ecm=2.0-4.2 GeV

BEPCII 2008-now
Lpeak=1.0x1033cm-2s-1

Ecm=2.0-4.95 GeV

BEPCII-U > 2024
Lx3 @ 2.35 GeV
Ecm=2.0-5.6 GeV

Unique data @ thresholds 
➢ XYZ states 
➢ Entangled productions for charmed 
baryon/meson pairs 
➢ CP violation in charmed baryon decays 
➢ Hadronic form factors
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ü First measurement of polarization
ü First direct determination of all

𝛯 decay parameters
ü First extraction of weak phase 

difference from baryon weak decays

PHYSICS
HIGHLIGHTS

The recent observations of hyperon polarisations at BESIII 
opens a new window for testing CP violation, as it allows for 
simultaneous production and detection of hyperon and anti-
hyperon pair two body weak decays. 
The CP-symmetry tests can be performed in processes like e.g. 

J/y→Λ%Λ, J/y →Σ(Σ, 𝐽/𝜓→Ξ(Ξ. For the Ξ→Λ𝜋 decay it is 
possible to perform two independent CP tests and determine 
the strong phase and weak phase separetly.

Probing CP symmetry and weak phases with
entangled double-strange baryons

Nature https://doi.org/10.1038/s41586-022-04624-1 
June 1, 2022
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PHYSICS
HIGHLIGHTS

* Phys. Rev Lett 55 162 (1985)
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ü First measurement of polarization
ü First direct determination of all

𝛯 decay parameters
ü First extraction of weak phase 

difference from baryon weak decays

Probing CP symmetry and weak phases with
entangled double-strange baryons

Nature https://doi.org/10.1038/s41586-022-04624-1 
June 1, 2022

https://doi.org/10.1038/s41586-022-04624-1


PHYSICS
HIGHLIGHTS

PRD 93, 072003 (2018)

ü First measurement of polarization
ü First direct determination of all

𝛯 decay parameters
ü First extraction of weak phase 

difference from baryon weak decays

ü Three  (two independent) CP tests

PDG 2020

PDG 2020

BESIII, Nat. Ph. 15, 631 (2019)

ξP − ξS = (1.2 ± 3.4 ± 0.8)×10-2 rad
SM expectation:  (1.8 ± 1.5)×10-4 rad

𝜙!,#$%&'() = −0.042 ± 0.011 ± 0.011
𝜙!,*+,--- = 0.016 ± 0.014 ± 0.007

same precision for 𝜙 as HyperCP
with three orders of magnitude smaller data sample!
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Probing CP symmetry and weak phases with
entangled double-strange baryons

BESIII, Nat. Ph. 15, 631 (2019)

PRL 93, 011802 (2004)



ITALIAN ANALYSES
Rela%ve Phase of Charmonia:
- Measurement of the phase between Strong and Electromagne7c J/ψ → p ̄p decay amplitudes (internal review commiAee)
- Measurement of the Branching Ra7o of J/psi -> K+K- via psi(2S) -> pi+pi- J/psi  (internal review commiAee)
- Measurement of the rela7ve phase between strong and electromagne7c decay amplitude of psi(2S) by means of e+e- → pi pi J/psi final 

state 
- Measurement of the BR(J/psi → ωπ0)

Started collabora+on with IHEP and USTC groups (China) to expand analyses to other final states (Σ0Σ0, Σ+Σ-, ΛΛ)

Chamonium spectroscopy and decay
- Inclusive Measurements of the hc(1 1P1) in the psi(2S) Decay (accepted by PRD)
- Lepton Flavour Universality Viola7on test with psi(2S) → tau tau
- ψ(2S) → ππJ/ψ, J/ψ → KK
- J/ψ → ωπ0: measurement of possible G-parity contribu7on (phase measurement under study) 

Exo%cs:
- Search for Zc(4430) tetraquark in e+e- → ππψ(2S) invariant mass
- Search for hidden-strangeness pentaquark

Convener light hadron physics> I.Garzia
Italian coordination of a working group on phase, inside BESIII R/t/QCD working group >F. De Mori
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ACCEPTED BY PRD 
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Build a cylindrical GEM Inner Tracker (CGEM-IT)
to replace the BESIII Inner MDC as its performance is 

degraded by aging. 
Match the Inner MDC tracking performance 

Improve the rate capability and radia\on hardness 

Improve z-resolu\on ~350 um 

Possibility of further improvement of tracking 
performance with single-layer 3D tracking

Material budget ≤ 1.5% X0
σxy ~ 130 μm
σz < 1 mm (~ 350 μm)
σpt/pt ~ 0.5% @ 1 GeV/c
Operation in 1T magnetic field
High rate capability: 104 Hz/cm2
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CGEM-IT



FCSF

BESIII

FCF

CGEM

4 groups 
of GEMROC modules 

FCLF

FCLF FCLF

FCLF
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CGEM-READOUT
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Due to the pandemic, we had to rethink 
integration activities 
Planar detector performance 
benchmarked with commercial APV 
electronics
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CGEM-INTEGRATION

Detection performance consistent 
with expectations
Important test bench to 
understand more
complex features of the CGEM-IT
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Simulation

Calibration
and 

alignment 

Clusterization

Analysis

Digitization

Track finding 

Track fiIng

ü L1 and L2 geometry fully implemented
ü L3 geometry needs update

ü Electronics fully implemented
ü Parameters tuning (ongoing)
ü Micro-sectors simulation (started)

ü Global tracking algorithm operational
ü New tracking for secondaries under

development (just started)

ü Automatic time calibration operational
ü μ-TPC reconstruction under debugging

ü Automatic QA for tracking under
development

SW ACTIVITIESCgem BESIII Offline Software System 
(CgemBoss665g)



Maintenance operations to be 
carried out in 2022/2023

CGEM 
maintenance 
/test:

FEB L2: sostituzione dissipatori termici ( montaggio e 
rimontaggio schede)
FEB L3: sostituzione dissipatori termici
Verifica del Sistema di cooling ( lampade UV, patch panel)
Verifica del funzionamento della catena elettronica e 
sostituzione con spare
Verifica catena HV/LV

CGEM integration Sostituzione e allestimento nuovo stand per cosmici
Integrazione della catena elettronica con i moduli ancillary 
di fanout
Test del cooling system finale ( booster pump) e circuito
Montaggio e test interlock hw
Test di inserimento meccanico

CGEM L1 e L2 Integrazione BESIII Slow control 
Integrazione BESIII DAQ
Commissioning 
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CGEM-
LAYER 1&2



First HV validation
Nov 2020

Gas leakage -Gluing
Dec –Jan 2021

Second HV validation
Jan 2021 

Investigation
Jan-May 2021

Completed in Nov 2020

Construction has taken more time 
than usual due to the pandemic, 
with anode preparation driving the 
schedule as usual

Not functioning as expected
instability due to buckling 
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CGEM-LAYER 3



Preparation:
Electrodes
Mechanical structure
Grid insertion
Assembly

I. Balossino
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CGEM-L3
MOCKUP



CT-SCAN
Drop test (3.3 g)
CT-SCAN
Drop test (4.2 g)
CT-SCAN
Drop test (7.5 g)
CT-SCAN

MGreco, CNS1 Arenzano, 13-09-22 18

CGEM-L3
MOCKUP

• Test done to understand buckling damage due to normal 
handling of the detector

• Doesn't mean to test shipping stress (the whole detector 
will not be shipped)

• Doesn’t mean we can treat it badly

• No buckling deformation with spacing grids
• Small defects due to bad quality of some foils à

improve quality assurance at the production sites
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Carefully opened layer by layer

Checked 

GEM deformacons

gluing quality

grid structure

Compared defects with CT scan

àFinal grid design

(Grid not qualified for flying, will be installed 
in Beijing)

MOCKUP
INSPECTION

• New document for 
construction 
procedure in 
preparation

• New construction 
team was trained

Hybrid solution 
for construction
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G. Cibinetto
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SCHEDULE

• all the material needed for construccon in Italy 
ordered 

• some delay in the preparacon of Ferrara clean 
roomàexpected by December

but
HV tests will start as planned in another clean 
room in Ferrara

Ancillary tasks are related to the new touchless 
alignment procedure:
-sensors arrived
-development ongoing

Schedule is ok!
but we need 

international travels 
to be restored by end of 

2022



G. Cibinetto
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IN SUMMARY

• all the material needed for construction in Italy 
ordered 

• some delay in the preparation of Ferrara clean 
roomàexpected by December

but
HV tests will start as planned in another clean 
room in Ferrara

Ancillary tasks are related to the new touchless 
alignment procedure:
-sensors arrived
-development ongoing

Schedule is ok!
but we need 

international travels 
to be restored by end of 

2022



21.5 FTE 
~40 authors (~6% of the total)
~0.6 authors/FTE
38 physicists + technologists
~ 50 members

FTE/f FTE/t
FE 5.50 0.20
LNF 1.95 0.30
PG 0.3 -
TO 9.45 3.8

FTE 2022 2023
FE 5.7 5.7

LNF 2.25 2.25
PG 0.3 0.3
TO 12.05 13.25
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Responsibility roles
• G. Cibinetto, PM BESIII CGEM-IT Project, Member of Technical Board
• M. Maggiora: Director of IHEP-INFN Joint Laboratory, Member of BESIII 

Executive Board, RISE FEST Coordinator;
• M. Bertani, C. Cibinetto, M. Maggiora, Members of BESIII Institutional 

Board
• M. Greco: Italian BESIII Coordinator for INFN, Convener of BESIII CGEM and 

FEST electronics, Convener of BESIII CGEM Integration
• F. Bianchi: Deputy Chair of BESIII Speakers’ Bureau
• I. Garzia: Convener Light Hadron WG 
• F. De Mori: Coordinator working group on phase
• L. Lavezzi: Convener WG CGEM & Data Quality 
• M. Rolo: Convener of BESIII CGEM microelectronics, Convener of FEST 

microelectronics and medical applications 
• S. Spataro: Convener SW BESIII CGEM, Publication Committee Member

ANAGRAFICA DI BESIII ITALIA
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RICHIESTE 2023 

E COMMENTI DEI REFEREES
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BESIII referees
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BESIII referees
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• SPARES
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RIASSUNTO RICHIESTE 

BESIII referees



RF Region@BEPCII

RF Region@BEPCII-U

>2024
MACHINE UPGRADE

Unique data @ thresholds 
➢ XYZ states 
➢ Entangled productions for charmed baryon/meson pairs 
➢ CP violation in charmed baryon decays 
➢ Hadronic form factors

• Add another cavity per beam to improve the RF power
• Change optics slightly, increase number of bunches
• Challenges: high beam intensities, backgrounds in the detector
• Small risk: can continue running 
• Timescale: 2.5 years construction + 0.5 year installation
• Installation: July – December 2024, ready in Jan. 2025
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• Hadron form factors
• R values and QCD

• Light hadron spectroscopy
• Gluonic and exotic states
• tau Physics  

• XYZ particles
• Charm mesons
• Charm baryons 

BESIII PHYSICS
PROGRAM
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