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• ALICE实验简介 

• 中国ALICE组年度研究进展 

• LHC第三期运⾏准备情况 

• 中国组中⻓期研究计划 

• 总结与展望



ALICE实验主要科学⽬标
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极端相对论重离⼦碰撞 

• 产⽣接近于初期宇宙的净重⼦数为零的极端⾼温条件


➡ ~6×1012 k，约为太阳中⼼温度的40万倍


• 研究存在于初期宇宙（⼤爆炸后~10-6 s）的原初物
质形态 — 夸克-胶⼦等离⼦体（亦称为夸克物质）

⼤型重离⼦对撞实验（ALICE） 

• 夸克物质的产⽣及演化特性，强核⼒相互作
⽤在⾼温⾼密、多粒⼦体系中的⾏为特性


• ⼩系统碰撞中的新物理现象，⼿征磁、⼿征
涡旋，奇特粒⼦，相⼲光⼦产⽣…

体积：7千⽴⽅⽶ 
重量：1万吨

40个国家 
170所研究机构 
1984名成员



中国ALICE组团队
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• 华中师范⼤学（CCNU）


• 中国原⼦能科学研究院（CIAE）


• 复旦⼤学（Fudan）


• 湖北⼯业⼤学（HBUT）


• 华中科技⼤学（HUST）


• 中国科学技术⼤学（USTC）

• 1⼈担任ALICE Management Board成员


• 2⼈担任物理分析⼤组召集⼈


• 5⼈担任物理专项分析召集⼈

固定⼈员17⼈，⼯程师10⼈，博⼠后4⼈，博⼠研究⽣24⼈，硕⼠研究⽣25⼈



合作协议及基⾦项⽬
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2006/01 教育部与CERN签署MoU“ALICE超⾼能重离⼦碰撞实验研究”

2015/12 科技部代表中国政府与CERN签署“ALICE实验升级与物理研究”重点专项协议

在研项⽬ 

• 探测器升级 科技部重点研发计划国际合作重点专项 (2016–2021)


• 物 理 分 析 科技部重点研发计划国际合作重点专项 (含4项 2019–2024)

                      基⾦委重点国际合作研究专项 (2021–2025)

已完成项⽬ 

• 教育部科学与技术重⼤项⽬


• 基⾦委重点项⽬


• 基⾦委重⼤国际合作项⽬
• 科技部973前期专项


• 科技部973课题等



年度物理研究要点
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• 奇异粲重⼦、⾮瞬时D介⼦在⼩系统碰撞中的产⽣ 

• 重夸克在核物质中的输运，重夸克偶素在热核环境中的产⽣ 

• 单举、半单举喷注，喷注化学组分，强⼦–强⼦关联 

• 夸克物质集体流的关联与涨落，⼩系统碰撞中的伴随事件特性 

• 电弱玻⾊⼦在核环境中的产⽣，⼿征磁波、⼿征反常



粲夸克碎裂函数与总产⽣截⾯
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对LHC能区粲夸克碎裂分⽀⽐的精确标定，最早发现粲夸克碎裂函数在pp碰撞与
在e-e+、ep碰撞中的⾮全局性，并给出对粲夸克总产⽣截⾯的⾼精度限定

质⼦–质⼦碰撞中对粲夸
克碎裂分⽀⽐的率先测量

pp at √s = 5.02 TeV 
ALICE中对粲夸克总产⽣截
⾯的最新、最⾼精度测量

JHEP 2110 (2021) 159 
arXiv:2105.06335 accepted by PRD

朱剑辉 (华师) @ CERN Seminar



质⼦–质⼦碰撞中奇异粲重⼦研究
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ALI-PUB-487391 ALI-PUB-487396 ALI-PREL-486627

重⼦–介⼦⽐ 重⼦–重⼦⽐ Ωc产⽣截⾯

最先在ALICE中对奇异粲重⼦ (Ξc、Ωc) 开展研究，⾸先发现粲夸克的碎裂对奇异粲重⼦
仍具有⾮全局性，各类理论机制（⾊重联强⼦化、夸克重组等）不能均⼀的描述实验

结果，对粲强⼦的产⽣特性的重要实验限定

ALICE中的⾸次测量

arXiv:2105.05187 accepted by PRL 
arXiv:2106.08278 submitted to PRL



质⼦–质⼦碰撞中⾮瞬时D介⼦研究
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率先在ALICE中运⽤机器学习分析⽅法，实现对底夸克强⼦衰变的⾮瞬时D介⼦信号的
⾼精度提取，并对⾮奇异 (D0、D+)与奇异 (Ds) ⾮瞬时D介⼦开展系统研究，获得ALICE
中对底夸克的产⽣截⾯的最精确测量，为研究底夸克在夸克物质中的味守恒、热化⾃

由度等关键特性提供了重要参考基准

JHEP 2105 (2021) 220

ALICE⾸⻚近期亮点成果：质
⼦–质⼦碰撞中的底夸克前沿



D介⼦–核⼦femtoscopy关联
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First measurement of the two-body scattering involving charm hadrons ALICE Collaboration
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Figure 2: Genuine p–D� correlation function compared to different theoretical models. The null hypothesis is
represented by the curve corresponding to the Coulomb interaction only.

The systematic uncertainties on the genuine p–D� correlation function, Cp–D�(k⇤), include (i) the170

uncertainties on Cexp(k⇤), (ii) the uncertainties on the li weights, and (iii) the uncertainties related to the171

parametrization of the background sources. In particular, the systematic uncertainties on Cp–(K+p�p�)(k
⇤)172

are estimated by varying the proton and D�-candidate selection criteria and the range of the fit of the173

C(k⇤) parametrized from the invariant-mass sidebands. The uncertainties on the li weights are derived174

from the systematic uncertainties on the D� purity and fnon-prompt reported above. The systematic175

uncertainty on Cp–D⇤�(k⇤) is due to the uncertainty on the emitting source. This results in a relative176

systematic uncertainty on Cp–D�(k⇤) of 6% in the lowest k
⇤ interval.177

The resulting genuine Cp–D�(k⇤) correlation function can be employed to study the p–D� strong in-178

teraction that is characterised by two isospin configurations and is coupled to the n–D0 channel. The179

finite experimental momentum resolution is considered in the modeling of the correlation functions [29].180

First of all, in order to assess the effect of the strong interaction on the correlation function, only the181

Coulomb interaction is considered. The corresponding correlation function is obtained using CATS [59].182

Secondly, various theoretical approaches to describe the strong interaction are benchmarked, including183

meson exchange (Haidenbauer et al. [13]), meson exchange based on heavy quark symmetry (Yamaguchi184

et al. [16]), a SU(4) contact interaction (Hoffmann and Lutz [14]), and a chiral quark model (Fontura et185

al. [15]). The relative wave functions for the models from Refs. [14–16] are evaluated by employing a186

Gaussian potential with an interaction range given by r-meson exchange and whose strength is adjusted187

to describe the corresponding published I = 0 and I = 1 scattering lengths. The correlation function is188

computed, including the Coulomb interaction and coupled channel, using the Koonin–Pratt equation.189

The outcome of these models is compared in Fig. 2 with the measured genuine p–D� correlation function.190

The degree of consistency between data and models is obtained from the p-value computed in the range191

k
⇤ < 200 MeV/c. It is expressed by the number of standard deviations ns reported in Table 1, where192

the ns range accounts, at one standard deviation level, for the systematic uncertainties on the data points193

and the models. The data are compatible with the null Coulomb-only hypothesis within (1.1� 1.5)s ,194

although the level of agreement slightly improves in case of the model by Yamaguchi et al. as reported195

in Table 1, where the scattering length f0 and the ns values are summarized. Most notably, this is the196

only model in the literature that does not predict a repulsive D–N interaction and, in addition, it foresees197

the formation of a D–N bound state with a mass of 2804 MeV/c
2 in the I = 0 channel. For the model by198

6

Femtoscopy: 通过测量
获取

两粒⼦关联函数

相互作⽤势函数

D–p相互作⽤的⾸次测
量，不含排斥⼒的理论
计算能更好描述数据

Paper under ALICE review 
Target journal: PRL

对强⼦间强相互作⽤剩余⼒的研究是核物理领域的重要

课题，粲介⼦–核⼦间强核⼒相互作⽤性质将深⼊揭示
含粲多夸克态与含粲分⼦态的特性



ALI-PREL-336026

热核环境中粲夸克偶素的产⽣
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• 重夸克偶素的产⽣同时受⾊德拜屏蔽与统计重
组合的影响，是夸克物质的“温度计”


• 基于2018年Pb–Pb数据的最新观测，确认了
LHC能区统计重组合对J/ψ的产⽣起关键作⽤

Paper under ALICE review 
Target journal: PLB



重夸克核压低的碰撞系统依赖
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CERN⾼能前沿通讯

（该结果）揭示了重夸克的能量损失机制，
并给出了对夸克物质结构的⾼精度“成像”

这⼀精确测量更新了对部分⼦能量损
失性质的认识

Phys. Lett. B819 (2021) 136637 
Phys. Lett. B820 (2021) 136558

对LHC能区⾼横动量底夸克核压低的精确测量

对重夸克能量损失穿越路径⻓度依赖的重要限定



喷注奇异强⼦组分研究
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CERN⾼能前沿通讯

张晓明 (华师) @ CERN Seminar

…（这⼀）研究，将揭示⾃然界最基本的问题
之⼀：部分⼦如何转变为具有⾊荷禁闭的强⼦

…(研究结果) 将有助于深⼊了解强核⼒
相互作⽤系统 (对应于初期宇宙的极端
⾼温、⾼密环境) 中 (强⼦) 的可能起源

率先观测到LHC能区喷注和伴随事
件中奇异强⼦的产⽣具有不同特性

arXiv:2105.04890 submitted to PLB



单举、半单举喷注与强⼦关联
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Fig. 36: Jet cross-section ratio of R = 0.2 to R = 0.3 and R = 0.4 in p–Pb collisions.
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Fig. 37: Comparison of jet cross-section ratio in p–Pb collisions to pp collisions.

10.1 POWHEG

POWHEG-BOX V2 framework, uses the positive weight hardest emission generator method to match
the NLO calculation with the parton shower generated by another Monte Carlo program [15]. For this
study, the parton event generated by dijet process [16] was passed to Pythia8 [17] for the parton shower,
subsequent hadronization. A14 tune [18] was used in PYTHIA8 and the CTnlo14 [19] and EPPS16 [20]
parton distribution functions were used.
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双强⼦关联 半单举喷注关联产额⽐ 单举喷注产额⽐

• 率先在ALICE中观测到喷注内奇异重⼦与介⼦径向分布核修正存在差异


• 通过半单举测量，再次确认夸克物质中喷注具有更⾼准直性


• 发现质⼦–铅核碰撞中，低横动量喷注可能存在能量重分布

Paper proposal approved 
on 24 Nov. (yesterday) Paper proposal scheduled in Dec. Paper proposal scheduled 

on 26 Nov. (tomorrow)



关联涨落与伴随事件研究

15

ALI-PREL-331191
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集体流涨落函数分布
类喷注区事件多重数分布

Paper under ALICE review 
Target journal PLB

Paper under ALICE review 
Target journal JHEP

• 夸克物质集体流涨落 对夸克物质产⽣初始条件、流体动⼒学演化特性的重要实验限定


• ⼩系统碰撞中伴随事件研究 深⼊认识⼩系统中粒⼦的产⽣机制，进⼀步限定新粒⼦探
寻中的QCD本底



正在开展的分析⼯作
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• 彭忻烨、张彪 (华师): pT-dependent non-prompt D meson fraction in small systems


• 彭忻烨、张彪 (华师): Non-prompt D meson collectivity in Pb–Pb collisions


• 郭闻达 (华师): Non-prompt J/ψ production in Pb–Pb collisions


• 朱剑辉 (华师): Measurement of Λc production down to pT = 0 in Pb–Pb collisions


• 朱剑辉 (华师): Ξc production and total charm cross section in p–Pb collisions


• 成甜甜 (华师): Ωc production via semi-electronic decays in pp collisions


• 丁燕春 (华师): Υ polarisation in pp collisions


• 徐浪 (华师): Exploring low-pT jet production using machine learning technique


• 赵明锐 (原⼦能院): Flow harmonic correlations from small to large systems


• 王东⽅ (复旦): (Anti-)matter (p–d, p–t, p–3He) femtoscopy in Pb–Pb collisions


• 吴⽂雅 (复旦): Constrain the fraction of CMW with event-shape-engineer


• 王淳正 (复旦): ZDC plane reconstruction and search for the CVE


• 卢鹏忠、⽩晓智 (科⼤): Non-prompt J/ψ produciton via MVA in Pb–Pb collisions


• 吴奕涛 (科⼤): J/ψ produciton in jets in Pb–Pb collisions



年度物理研究成果
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主导论⽂ 

• 主导发表ALICE论⽂5篇：PRL1篇、PLB2篇、JHEP2篇


➡ ALICE年度发表论⽂30篇，中国组占⽐16.7%（2020年占⽐15.4%）


• 已接收论⽂2篇：PRL1篇、PRD1篇


• 已投稿论⽂4篇，ALICE内部评审中论⽂12篇

会议报告 

• ⼤会报告4⼈次、平⾏报告25⼈次、墙报报告10⼈次，CERN seminar 2⼈次


➡ ALICE年度会议报告418⼈次，中国组占⽐10%（2020年占⽐8.4%）



年度主导⽂章列表
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已发表⽂章（5篇） 

• Elliptic flow of electrons from heavy-flavor decays in Pb–Pb collisions

➡Phys. Rev. Lett. 126 (2021) 162001


• Production of muons from heavy-flavor decays in Pb–Pb collisions at √sNN = 5.02 TeV

➡Phys. Lett. B820 (2021) 136558


• Nuclear modification factor of heavy-flavor leptons in Pb–Pb and Xe–Xe collisions

➡Phys. Lett. B819 (2021) 136637


• Measurement charm and beauty production cross section in pp collisions

➡ JHEP 2105 (2021) 220


• Ξc production via semi-leptonic decays in pp collisions at √s = 5.02 TeV

➡ JHEP 2110 (2021) 159



年度主导⽂章列表
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已投稿⽂章（4篇） 

• Prompt D meson production in Pb–Pb collisions at √sNN = 5.02 TeV

➡ arXiv:2110.09420, submitted to JHEP


• Measurement of prompt D0, Λc, Ξc production in pp collisions at √s = 13 TeV

➡ arXiv:2106.08278, submitted to PRL


• Production of KS0 and Λ in jets in pp and p–Pb collisions √sNN = 5.02 TeV

➡ arXiv:2105.048890, submitted to PLB


• Multiplicity dependent charmed baryon-to meson ratio

➡ arXiv:2111.11948, submitted to PBL

已接收⽂章（2篇） 

• Measurements of Ξc production and the branching ratio in pp collisions

➡ arXiv:2105.05187, accepted by PRL


• Fragmentation fraction and total cross section of charm in pp collisions

➡ arXiv:2105.06335, accepted by PRD
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ALICE内部评审中⽂章（12篇） 

• Measurement of D–p interactions using femtoscopy, target journal PRL


• Non-prompt D0 production in Pb–Pb collisions at √sNN = 5.02 TeV, target journal PRL


• Elliptic flow of particle associated with jets in p–Pb collisions, target journal PRL


• Elliptic flow of heavy-flavor muons at forward rapidity in p–Pb collisions, target journal PLB


• First measurement of Ωc production in pp collisions at √s = 13 TeV, target journal PLB


• Υ production vs. event multiplicity in pp collisions at √s = 13 TeV, target journal PLB


• Inclusive J/ψ production in Pb–Pb collisions at √sNN = 5.02 TeV, target journal PLB


• Flow fluctuations of identified particles in Pb–Pb collisions at √sNN = 5.02 TeV, target journal PLB


• W± production in p–Pb and Pb–Pb collisions, target journal JHEP


• (Multi-)strange particle production in jets in pp and p–Pb collisions, target journal JHEP


• Underly event properties in pp and p–Pb collisions, target journal JHEP


• Multiplicity dependent charged jet production in pp collisions, target journal EPJC
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⼤会报告（4⼈次） 
周代翠 (华师), ALICE实验进展, QPT, Jul. 2021

张晓明 (华师), Recent highlights on open heavy flavour production with ALICE, QPT, Jul. 2021

张⼀⻜ (科⼤), Heavy flavor production in heavy-ion collisions, ATHIC, Nov. 2021

张⼀⻜ (科⼤), Progress in heavy-ion collision physics, 第13届全国粒⼦物理学术会议, Aug. 2021

平⾏报告（25⼈次） 

• 张晓明 (华师), Highlights and perspectives from ALICE at the LHC, CPS Fall meeting, Oct. 2021


• 张晓明 (华师), Overview of recent highlights on open heavy-flavour production with ALICE at the 
LHC, 第13届全国粒⼦物理学术会议, Aug. 2021


• 赵明锐 (原⼦能院), Flow correlations at ALICE, CPS Fall meeting, Oct. 2021


• 赵明锐 (原⼦能院), Linear, non-Linear flow and flow correlations at ALICE, QPT, Jul. 2021


• ⽩晓智 (科⼤), Overview recent quarkonium measurements with ALICE, Montpellier, Aug. 2021


• ⽩晓智 (科⼤), Measurement of the inclusive J/ψ production in Pb–Pb collisions at  5.02 TeV with 
ALICE, 第13届全国粒⼦物理学术会议, Aug. 2021
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• 吴⽂雅 (复旦), CMW measurement with ALICE, China ALICE Physics workshop, Jul. 2021


• 王东⽅ (复旦), p–d femtoscopy in Pb–Pb collisions, China ALICE Physics workshop, Jul. 2021


• 彭忻烨 (华师), Open beauty production from small to large systems with ALICE, QPT, Jul. 2021


• 张彪 (华师), Observation of multiplicity dependent of charmed baryon-to-meson ratio in pp 
collisions at 13 TeV, QPT, Jul. 2021


• ⽅涛 (华师), Measurement of Ξc production in pp collisions with ALICE, QPT, Jul. 2021


• Fan Si (科⼤), Data-driven isolation for HF decay electrons at RHIC and LHC, QPT, Jul. 2021


• 郭闻达 (华师), Fraction of non-prompt J/psi in pp collisions with ALICE, QPT, Jul. 2021


• 卢志永 (原⼦能院), EW-boson production in p–Pb and Pb–Pb with ALICE, QPT, Jul. 2021


• Haidar Alfanda (华师), Identified jet production with ALICE, QPT, Jul. 2021


• 侯永珍 (华师), Measurement of jet quenching via h–jet correlations with ALICE, QPT, Jul. 2021


• 崔捧瑶 (华师), Strange particle production in pp and p–Pb collisions with ALICE, QPT, Jul. 2021


• Mustafa Anaam (华师), Particle-yield modification in jet-like corrections, QPT, Jul. 2021


• 柳东海 (华师), Anisotropic flow fluctuations of identified particle with ALICE, QPT, Jul. 2021
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• 张⾥昂 (华师), Status and plan of the ALICE inner tracking system upgrade, QPT, Jul. 2021


• 汤思宇 (华师), Measurement of jet particle v2 in p–Pb collisions, EPS, Jul. 2021


• Ahsan Khan (华师), Underlying event study in pp and p–Pb, EPS, Jul. 2021


• 成甜甜 (华师), Charm-baryon production and hadronization in pp with ALICE, ISMD, Jul. 2021


• 丁燕春 (华师), Quarkonia excited state suppression in pp and p–Pb with ALICE, SQM, May 2021


• 朱剑辉 (华师), Charm-baryon enhancement in small systems and implication on the charm 
fragmentation fractions, SQM, May 2021

墙报报告（10⼈次） 

• 丁燕春 (华师), Multiplicity dependence of Υ production rapidity in pp, LHCC, Nov. 2021


• 丁燕春 (华师), Quarkonia production and excited state suppression in pp and p–Pb with ALICE, 
Initial stages, Jan. 2021


• 汤思宇 (华师), Open heavy-flavour hadron decay muon v2 in p–Pb collisions at 8.16 TeV with 
ALICE, LHCC, Nov. 2021


• 汤思宇 (华师), Study collectivity of particle produced in jets in p–Pb, Initial stages, Jan. 2021
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• 侯永珍 (华师), Measurement of the multiplicity dependence of charged-particle jet production in 
pp collisions at 13 TeV with ALICE, LHCC, Nov. 2021


• Ahsan Khan (华师), Jet-like event study in pp and p–Pb with ALICE, LHCC, Nov. 2021


• Ahsan Khan (华师), Underlying event study in pp and p–Pb with ALICE, Initial stages, Jan. 2021


• Fan Si (科⼤), Data-driven isolation for charm and beauty decay electrons at RHIC and LHC, 第
13届全国粒⼦物理学术会议, Aug. 2021


• 朱剑辉 (华师), Ωc production in pp collisions at 13 TeV, LHCP, Jun 2021


• Mustafa Anaam (华师), Jet-like yield modification in Pb–Pb collisions, LHCP, Jun. 2021

CERN Seminar (2⼈次) 

• 朱剑辉 (华师), Charm production and hadronisation at the LHC with ALICE, Aug. 2021


• 张晓明 (华师), Strangeness in jets and in UE in hadronic collisions at the LHC, Jun. 2021
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ALICE探测器升级 ALICE第三期运⾏ALICE第⼆期运⾏                       

ALICE第三期运⾏主要探测器升级项⽬ 

• 新探测器


➡ 第⼆代硅像素内部径迹探测器 (ITS2)


➡ 缪⼦前向硅像素迹探测器 (MFT)


➡ 快速交互触发探测器 (FIT)


• 时间投影室 (TPC) ⾼速连续采样读出系统


➡ 读出速率较之第⼀、⼆期运⾏提⾼提⾼50倍
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ALICE探测器升级 ALICE第三期运⾏ALICE第⼆期运⾏                       

ALICE第三期运⾏主要探测器升级项⽬ 

• 新探测器


➡ 第⼆代硅像素内部径迹探测器（ITS2）


➡ 渺⼦前向硅像素迹探测器（MFT）


➡ 快速交互触发探测器（FIT）


• 时间投影室（TPC）⾼速连续采样读出系统


➡ 读出速率较之第⼀、⼆期运⾏提⾼提⾼50倍

中国ALICE组贡献 

• ITS2: 参与硅像素芯⽚设计，完成了升级探测器1/5芯⽚模块建造 

• MFT: 参与探测器R&D及物理分析可⾏性研究，完成了5块升级探测器电⼦学⺟板建造



ALICE第三、第四期运⾏数据采集计划
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System √s(NN) Lint w. r. t. run 2

Pb–Pb 5–5.5 TeV 3 nb-1  ×100

p–Pb 8–8.8 TeV 0.6 nb-1 ×1,000

pp 13–14 TeV 200 pb-1 ×20–3,000

O–O TBD 0.5–1 nb-1 —

2022年数据采集计划：pp ~40 pb-1 (≃run 2), Pb–Pb 2.4 nb-1 (×2.5 w. r. t. run 2)
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数据采集率：pp 500 kHz, p–Pb 200 kHz, Pb–Pb 50 kHz，传输率：> 1 TB/s (Pb–Pb events)

•数据在线实时刻度


•GPU独⽴clustering、tracking、vertexing


•⼦探测器异步重建与整体事件CPU同步重建
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数据采集率：pp 500 kHz, p–Pb 200 kHz, Pb–Pb 50 kHz，传输率：> 1 TB/s (Pb–Pb events)

•数据在线实时刻度


•GPU独⽴Clustering、tracking、vertexing


•⼦探测器异步重建与整体事件CPU同步重建

试运⾏数据局域重建

试运⾏前向探测
器数据⾸次分析

中国ALICE组贡献 

• 核⼼参与建⽴前向探测器稀有信号在线重建与离线触发算法 

• 参与数据模拟框架建⽴与结果校验，重夸克分析框架建⽴与本地校验 

• 1⼈担任2021年 (今年) 试运⾏数据重夸克分析联系⼈：彭忻烨 (华师)



中⻓期研究计划
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Silicon Genesis: 20 µm thinned wafer
R. Turchetta, Rutherford Appleton Laboratory

正在参与ALICE第四期运⾏新⼀代柔性硅像素探测器 (ITS3) 研制

物理⽬标 

• 夸克物质热辐射轻⼦谱


• 核环境中稀有重味粒⼦的产⽣


• 核环境中超核的产⽣特性



中⻓期研究计划
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正在参与ALICE第四期运⾏前向硅像素强⼦量能器 (FoCal) 预研


物理⽬标 前向快度区孤⽴光⼦、喷注的产⽣特性，部分⼦分布
函数核修正的精确测量



中⻓期研究计划
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已经加⼊ALICE Phase 3探测器升级的研发和物理分析可⾏性研究

物理问题 

• 如何从QCD第⼀性原理出
发理解夸克物质性质？


• 能否证明核环境中⼿征对称
性的恢复？


• 核环境中是否存在量⼦场理
论基本特性的破坏，以及超

出标准模型的新物理现象？



总结与展望
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• 在夸克物质硬探针信号和⼩系统中新物理现象研究中取得了多项重要
成果、团队综合能⼒和显示度显著提升


• 对⼿征磁、⼿征反常，奇特粒⼦的产⽣等课题进⾏了初步研究


• 圆满完成了ALICE第三、第四期运⾏阶段数据在线、离线处理框架开
发中所承担的各项任务，对今年的试运⾏数据开展了⾸次分析


• 正投身ALICE第四期运⾏ITS3和FoCal的升级项⽬，以及ALICE LHC 
Phase 3探测器全⾯升级的研发与物理分析可⾏性研究



感谢基⾦委、科技部、科学院和教育部⻓期⼤⼒地⽀持！ 

希望获得未来稳定⽀持以实现中⻓研究⽬标


