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LHC: Large Hadron Collider

A High energy frontier
E Operating since 2009
Runlll: started in 2022
Circumference: 27/km
B-field: 8 T, superconducting
Db I0®713.6TeV
Pb-Pb: 1 Qu= 2.76-5.75 TeV

Dedicated heavyion
detector: ALICE

Ongoing: ALICE, ATLAS, CMS, LHCb




LHC: Large Hadron Collider

L A High energy frontier

| A Operating since 2009

A Run llI: started in 2022

A Circumference: 27 km
Characteristics of HIC at the LHC A B-field: 8T, superconducting

A pp Ss= 0.9t 13.6 TeV
y Extremely high temperature: O(10'? K) A Pb-Pb: Ssyy = 2.76-5.75 TeV
y Vanishing baryon chemical potential
ALICE general purposes Dedicated heavy-ion

detector: ALICE

y The existence of QGP and its properties are key issues in QCD

for understanding deconfinement and chiral symmetry restoration
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Ongomg ALICE ATLAS CI\/IS LHCb



ALICE-China Team (7 Institutes
Central China Normal University(CCNU), Wuhan, 1993
China Institute of Atomic Energy(CIAE), Beijing, 1993 }_?,3 DEREHTHAR
Fudan University/SINAP(FDU), Shanghai, 2016
University of Science & Technology(USTC , Hefei, 2016

China University of Geoscience(CUG), Wuhan, 2021

Faculties 17, Engineers 10, Postdoctor 3, PhD students 25, Master students 25
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1985-2000Involvedin fixed target
experimentsof HI as membersof
SPS/EM01, AGS/B15 (E863),
DUBNA/EMU2 collaborations
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China team participation in ALICE

ALICE

CCNU and CIAE joined ALICE _ '
ALICE Technical Proposal|  Avice coltaboration

I 9 9 5 ‘The participation of Non-Member State groups is subject to the satisfactory conclusion of bilateral agreements between

the funding agencies and CERN.
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Earlier ALICE Internal Notes from CCNU and IPN

Contribution
to ALICE
from CCNU

EUROPEAN ORGANIZATION FOR UNCLER.AR RESEARCH

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

ALICE/93-30
Internal Note/PHY
20 Sap tember, 1993

Fluctuations and Correlations from Nuclear
Collision Geometry in ALICE at LHC

1993

X. Cai
CERN, PPE Division. CIL-1211, Genes 2, Switserland
-l
Tostinste of Pusticle Physic. Hun-Zhoag Normal Univensity, Wakan 430070, China

ABSTRACT

Fluctuations aod correlations from nuclear collision geometry of the
performance of the ALICE experiment at the LHC are discussed.
A possible raeasure for a certain irregularity of the spectea of par-
ticles produced In high energy heavy wucleus-nucleus interactions is
proposed by using the \\'igx-l)ywu statistical analysis method.

ilmnmm in the Forward Region

DJokaa
fre. Univermté de Pacie Sed, Orsay 91006, Frasce
Ak

len Zhong Normal Univemity, Wahaa 43070, Chins

1995

ABSTRACT

fioa in the ALICE detector is not new, since
Aachen Coaference. In the meantime studies
the to detectons of LIC p-p physics, CMS
Bﬂui—-m for these ame
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ALICE — CHINA MEETING March 29 — 31, 1999, Beijing

' | NSFC supports
participation in
the ALICE
Cooperation

2

Important
milestone




Early R&D study for ALICE PHOS

PHOS Mechanics System R&D of PIN Diode Punchthrough Effect
Cooperated with Sarov (2006:2001) 20002002 (cooperated with Bergen)

DAC System on PHOS
R&D of APD Preamplifier (20022005,cooperated with CEERN)  Cooperated with Bergen and Oslo

PHOS FEE Configuration Design

Qher FEG
urce & priority nanager
(20022003) = The Status of New PHOS DAQ System *
A Zhongbao Yinf
P{ae ter —f o =k Department of Physics, University of Bergen, N-5007 Bergen, Norway
= o |
The ALICE DATE (Data Acquisition and Test Environment) system has been devel-
o Trigger Je E— oped as a basis for prototyping the components of the DAQ system and for the support of
I [ the ALICE test beam. We are going to use the DATE system for the forthcoming PHOS
PA core || ooy test beam data taking. Currently a new DAQ system for PHOS based on DATE has
PLX9054

i been developed and is installed on LINUX systems. A PowerPC running AIX is used as
< TS > a LDC, the VME-PPC-board is used to handle the readout of the PHOS PIN/APD data

via VME/CAMAC and transfer the data via Ethernet to a LINUX system. The readout
program for PHOS readout electronics has been integrated into DATE. A simple on-line
monitoring and off-line analysis programs interfaced to ROOT have also been implemented.

10



Important visits at Wuhan for ALICE PHOS

_ _ . ALICE delegation(Luciano, Schalii, Glovning)
Prof. Dieter Rohrich visited CCNU and HUST, Wuhan visited Beijing, CCNU and HUST, Wuhan

June 1t- 4th 2002

Nov. 17th-22nd, 2002

Very helpful for finalizing the FEE plan on PHOS

202410/20 11



ALICE
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The 4th ALICEhina meeting, May 30une 29, 2005, CCNU, Wuha
for reviewing and passing the PHOS FEE design and prototyf
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Important mile stone
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The 5th ALIGEhina meeting, July 212, 2012, CCNU, Wuha
ALICE
e

R - IRE
ExnuNEH

Murray Gell-Mann Institute of Com

bW R K
B F Y B R R

Institute of Particle Physics

Focus on:

Deep cooperation
and extension plan
of Chinese team

Visited to SIAP and
USTC

e
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Presidents of CCNU/CNNC V|S|ted CERN .

2006 - =s= 5, HLICE
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Memorandum of Understanding between MoE and CERN

Beijing, Jan. 24, 2006

Memorandum of Understanding

. . . s . \
for Collaboration in the Const-ruchon of the ALICE Detector and /m %_’ ) ﬁ%& l () >¢&0¢0‘/L)

Detection of QGP %
B4 — (FEICRR) ALICE COLLABORATION CERN-RRB-2006-01 Corstce:lacitl)'(’;?son Pr(ffi”(”‘: ‘N‘H”‘ JLie
B — (FE3CRD ALICE COLLABORATION CERN-RRB-2006-01 B — (BESTAR)D ALICE COLLABORATION CERN-RRB-2006-01
4. China Institute of Atomic Energy (CIAE) * The participation in Installation and Integration work corresponds to

24 At the time of signing this document the following members of the an in-kind contribution of technical manpower from 2003 - 2007 with

"Chinese Institutes, are considered as members of ALICE Collaboration »  5-7 technician for the installation of ALICE detector.

(MOU, annex 4): ¢ The contribution to the Common Fund corresponds to 10% of the
total contribution (MoU Art. 6.3). Of this, membership fees of 3
Institutes * 45 kCHF = 135 kCHF must be paid in cash.

1. Huazhong (Central China) Normal University (CCNU):
Xu Cai, Fuming Liu, Han Liu. Chunbin Yane. Xiaorong Wang. Enke

for collaboration in the construction of the ALICE detector and
detection of QGP

2.5 The grou[; leader: of front end electronics (_FEE). CIAE is respc‘olns'ii:le for the R&D (;f

The CCNU group leader : Daicui Zhou PIN-Diode.
The CIAE group leader : Xiaomei Li 4 Signatures
The HUST group leader : Yingzhuang Liu

4.1 By signing this addendum, the Institutes supporting it accept all the

3. Financial Provisions terms of the MoU. The ALICE Collaboration is represented bv its

o e ) . Spokesperson and by the CERN Chief Scientific Officer as ¢
3.1 The contributions by China llsted.m Ar-mex 9 of the'ALICE MoU.arc Resources Review Board. The Education Ministry of China is pres CERN
revoked and replaced by those listed in the following table (unit = Director General of Department of Science & Technology of
kCHF): 2 Chinese team and the institutes are presented by the Ct J E I
Iterm Amount(KCHF) | Amount(kCHF) | Total (kCHF) representative and the group leaders. . nge en
Person funds Core funds
For the ALICE Collaboration For CERN
PHOS Frontied Electronics 410

Test }::J?;ment 100 AL I C E W % /V&—"
" R& D Pin-Diode 160 J . SCh u kraft (. Schukraft) 0. Begelery)

Installation & Integration 826 Spokesperson Chief Scientific Officer
Common Funds 135
Trip fundg and CERN local 130 ’ 130 For the China Ministry of Education
Xpenses
Total 130 1631 ‘ 1761 >4 L P
2 - 1 Ay wix S
Notes:

( Xie Huanzhong)

* The R&D on PIN diodes has been completed successfully in 2002.
Director General of Department of Science & Technology 16

24 January 2006, Beijing Page 3 ALICE-MoU, Add.#7 24 January 2006, Beijing Page 4 ALICE-MoU, Add.#7




AGREEMENT between Chinese Team and ALICE

(March 15, 2010)

ALICE COLLABORATION oo

CERN (’,
European Organization for Nuclear Research \_t,‘ &
Huazhong Normal University x‘._'_t_‘;}r/

ALICE AGEEMENT No. ALICE 1/2010

March 15, 2010

data and in particular also the one relevant for the photonjet, dijet and pl-jet
correlation studies. China can benefit from the ALICE grid computing facility to
perform data analyses,

(f) Chinese team will study photon-jet, di-jet and pO-jet physics with the aim of
exploring the properties of the jets affected by the hot and dense quark medium and
investigating parton energy mechanism. The institutions are entitled to participate
in the achievements of the Collaboration. Details are set out the document “General
Conditions applicable to Experiments Performed at CERN".

5. Responsibilities by CERN/ALICE

{a) CERN/ALICE will provide technical training to the Chinese technicians and
engineers at existing ALICE EMCAL machinery and assembly facility to transfer the
key technologies.

(b) CERN/ ALICE will provide the necessary place and equipment at CERN site
to assemble and test the DCAL super-module if this will be required as part of the

fe CFRM warill mveoarida fhe moceccars haam e foe tha TW AT calibealon and

On nthe Joint Development of High Performance ALICE Di-jet

Calorimeter (DCal) and Detection of QGP with ALICE at the LHCo

On “the Joint Development of High Performance ALICE Di-jet
Calorimeter (DCal) and Detection of QGP with ALICE at LHC"”

o. D}‘ :IIEILI[]E, e dsn:uxu:nt, W ST :iuPF‘JnIIlE, IT A0UUPT all tnv oo Of o
agreement. The ALICE Collaboration is represented by its Spokesperson, the
Chinese Team and the institutes are represented by the Chinese Team Coordinator
and the CCNU Team Leader.

7. The present agreement will be in force for a five-year period from 2010 to 2015 and
may be extended by mutual consent.

For the ALICE Collaboration Faor the Chinese Team
P Y P S
/{/’//e’ //Z”P' ,—;\ JM{;- e D R
(J. Schukraft) (Daicui Zhou)
ALICE Collaboration Spokesperson Chinese Team Coordinator and
CCNU Group Leader

17



AGREEMENT between CCNU and ALICE
(October 10, 2011)

ALICE COLLABORATION

B CERN
European Organization for Nuclear Research

AT Central China Normal University

ALICE AGREEMENT No. ALICE 2/2011

on Nthe Joint

the CCNU Team in ALICE
Central China Normal University (CCNU)

On “the Joint Research and Development of New Generation of
Radiation Hard Silicon Pixel Sensors and

its Integrated Micro-Electronics Processing System
based on requirement of ALICE-ITS Upgrade”

. | Resear ch
Silicon Pixel Sensors and its Integrated Micro-Electronics Process System
based on requirement of ALICE-l TS Upgr adeo

(d) CERN/ALICE will contribute to the data acquisition system of the ITS
upgrade project.

(e) In addition, CERN/ALICE will share with Chinese team the firmware
development know-how, and equipments and facilities for testing the full
readout chain.

(f) CERN/ALICE will make best efforts to provide the Chinese Team
access to Non-Member-State funds. The ITS project management according the
project funds availability will make the best effort to partially support members
of the Chinese Team whose presence at CERN is essential for the ITS upgrade

and Devel opment

2016 and may be extended by mutual consent.

For the ALICE-ITS Project For the CCNU Team

Ot aereee >

(Luciano Musa) (Daicui Zhou)
ALICE-ITS project leader CCNU Team leader

For the ALICE Collaboration For the CCNU
A % ¥
o
4 5

Molo Giubellino) (Zongkai Yang)
ALICE Collaboration Spokesperson CCNU President

o f

New



COOPERATION AGREEMENT between China and CERN

(March. 16, 2016)

on At he DewlpehtefrScientific and Technical Cooperation on the
Research Projects of CERNO

CERN
S. Bertolucci
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