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e+e-  ZH 

 favored post BEPCII accelerator based particle physics     

 program  in China 

Phase 1: e+e- Higgs (Z) factory      two detectors, 1M ZH events in ~10yrs 
                Circular Electron Positron Collider (CEPC) 
 Ecm240GeV, luminosity ~21034 cm-2s-1, can also run at the Z-pole 
 Precision measurement of the Higgs boson (and the Z boson) 
 

Phase 2: a discovery machine; pp collision with Ecm  50-100 TeV; ep, HI options 
                  Super proton-proton Collider (SppC) 

A reminder about the CEPC-SppC 
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• Limit SR power to 50 MW per beam 
• CEPC: single ring, head-on collision, up to 250 GeV (preCDR) 
• FCC-ee: double ring, large crossing angle, up to 350 GeV 

CEPC: 
   106 Higgs  
   1010 Z 
FCC-ee:   
   107 Higgs  
   1012-13 Z 

CEPC design goal 
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CEPC and SppC 

 

Accelerators progress and status 
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Gao Jie’s presentation this morning; parallel sessions 



The CEPC Accelerator  preCDR + beyond 

September 2, 2016 

Linac Booster 

Collision 
ring 

Electron 

Positron 

6~10 GeV Energy Ramp  
10 ->120GeV 

CEPC Accelerator Baseline Design 

Pretzel scheme to separate  
opposing beams at crossings 

CEPC Accelerator local double rings 

Single ring: cheap, low lumi. 

Double ring: expensive, high lumi 

Local Double ring: a balance? 

injection 
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CEPC-SppC Accelerator: considerations & progress 
J Gao et. al. 
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 CEPC-SppC parameter space (map) scan (Done)    

•      Ring circumference from 54km-100km (CEPC and SppC) 

•      Energy (Higgs, Z, W),  luminosity, beam ridiation power, crossing angle 

                          

 CEPC design with four option proposals (Done)        

         Main ring options: Pretzel (head-on), Partial Double Ring (PDR),  

          Advanced Partial Double Ring (APDR), Double Ring (DR)  

 

 CEPC main ring collective effects for Higgs and Z energies (Done) 

 

 CEPC MDI designs with head-on collision and with crossing angle (Done) 

 

 CEPC boosters with too option proposals (Done) 

•      Low Field Scheme (LFS) and Alternating Field Scheme (AFS) 

                               (Done with good DA satisify CDR) 

 

 CEPC injector (e+e-) with two option proposals (Done) 

•     S-band injector and C-band injector (S-band satisfying CDR) 

•     Injector damping (Done) 

 

 CEPC key technologies + R&D   (localted and partil start) 

• 650MHz klystron, 650MHz 5 cell and 2 cell cavity, Nitrogen dopping, instrumentation... 

• 1.3Ghz 9cell cavity (done) 

 

 SppC lattice and minimum ring circumferce question (Done) 

DA optimizations is 

underway 

DA optimizations is 

underway 



CEPC Accelerator J. Gao et. al. 
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Preliminary  

CEPC Accelerator Group: obtained parameters for partial double ring, 
 various length (54km, 88km, and 100km). See J. Gao’s talk. 

Luminosity vs Circumference 



CEPC and SppC 

 

The detector & the simulation 
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Much progress – talks at parallel sessions 



CEPC Detector  (preCDR) 

ILD-like detector with additional 

considerations (incomplete list): 

 Shorter L* (1.5/2.5m) → constraints 

on space for the Si/TPC tracker 

 No power-pulsing → lower granularity 

of vertex detector and calorimeter 

 Limited CM (up to 250 GeV) → 

calorimeters of reduced size 

 Lower radiation background → vertex 

detector closer to IP 

 … 

• Similar performance requirements to ILC detectors 

– Momentum:                                    ← recoiled Higgs mass 

– Impact parameter:                                             ← flavor tagging, BR 

– Jet energy:                         ← W/Z di-jet mass separation 
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Sub-detector groups consider design options, identify challenges, plan R&D  



CEPC Detector – Pixel Vertex Detector 
Ouyang Qun, HB Zhu et. al. 

S 

Funding from Key Lab, IHEP 
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1st submission - Joint submission with IPHC last November;  

received 12 (+20) diced sensors (more on the way);  

Aimed to evaluate the charge collection performance with  

     different diode geometries, substrate properties and potential  

     radiation tolerance; 

 

 



CEPC Detector – TPC 
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Minimize the effect of ion backflow; 
                                      Properties of a CEPC TPC subdetector 

Participating international collaboration (ILC, RD, …) 

H. R. Qi et. al. 



CEPC Detector – Detctor Magnet 
L. Zhao et. al. 

Key technology: 

• Optimization of Magnetic filed  

• Superconductor 

• Inner winding and impregnating 

• Coil cryogenic system 

• Power lines with HTS 

• Manufacturing and assembling of huge scale yoke 

Funding：IHEP IF 
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CEPC Detector – Software & Tools 
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M.Q. Ruan 

See Manqi’s Talk 



CEPC Detector – Software & Tools 
G. Li, MQ Ruan, YQ Fang et. al. 

an important  
step towards 
sizing, design &  
optimization of  
the CEPC detector 

Plus:  
• full simulation of all analyses 
• two papers: one published and other answering the referee’s questions  

shrink the ILD detector 
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CEPC Detector – Software & Tools Weimin Yao et. al. 
See his talk  
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CEPC Detector – Software & Tools 
Weimin Yao et. al. 
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Theory 
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A rich program at this meeting 



Theory 
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Some of the very nice results have come out 



CEPC and SppC 

 

Site and civil engineering 
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Site selections (example locations) 

1) Qinhuangdao 

 

2) Shanxi Province 

 

3) Near Shenzhen and Hongkong 

1) 

2) 

3) 
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Site Selection 

• Continue to work on site selection 

• Previously investigated: 300 km north-east of Beijing  

• A new possibility close to Hong Kong, invited by the local 
government 
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  2nd IAC meeting will take place in November 7-8, 2016. 

 

 

 

 

 

  Establishing collaborative research with foreign  institutes 

through MOU  with IHEP 

• What’s the mode for an international CEPC project? 

 

International Collaboration 
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Key subject of discussions at this meeting 



R&D Funding 
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Funding for Design and R&D 
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• IHEP seed money  

 12 M RMB/3 years (2015-2017) 

• Chinese Ministry of Sci. & Technology  

 ~ 90 M / 6 years (2016-2021) 

 1st grant of 36M RMB approved; 2nd grant in 2018 

• China National Commission on Dev. & Reform 

      No funding in 13th 5-year plan 

• Other Sources (CAS, MOST, NSFC, …) 

      seeking ~0.5 B RMB / 5 years for critical R&D 

 



Funding for Design and R&D 
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Ministry of Science and Technology 
Requested 45M RMB; 36M RMB approved 



CEPC相关基金名称（2015-2016） 基金类型 负责人 承担单位 

高精度气体径迹探测器及激光校正的研究 (2015) 重点基金 
李玉兰/ 
陈元柏 

清华大学/ 
高能物理研究所 

成像型电磁量能器关键技术研究(2016) 重点基金 刘树彬 中国科技大学 

CEPC局部双环对撞区挡板系统设计及螺线管场补偿
(2016) 

面上基金 白莎 高能物理研究所 

用于顶点探测器的高分辨、低功耗SOI像素芯片的
若干关键问题的研究(2015) 

面上基金 卢云鹏 高能物理研究所 

基于粒子流算法的电磁量能器性能研究 (2016) 面上基金 王志刚 高能物理研究所 

基于THGEM探测器的数字量能器的研究(2015) 面上基金 俞伯祥 高能物理研究所 

高粒度量能器上的通用粒子流算法开发(2016) 面上基金 阮曼奇 高能物理研究所 

正离子反馈连续抑制型气体探测器的实验研究
(2016) 

面上基金 祁辉荣 高能物理研究所 

CEPC对撞区最终聚焦系统的设计研究(2015) 青年基金 王逗 高能物理研究所 

利用耗尽型CPS提高顶点探测器空间分辨精度的研
究 (2016) 

青年基金 周扬 高能物理研究所 

关于CEPC动力学孔径研究(2016) 青年基金 王毅伟 高能物理研究所 

R&D Funding - NSFC 
Increasing support for CEPC D+RDby NSFC 
5 projects (2015);  7 projects(2016) 

H. R. Qi I encourage university groups to apply for the CEPC funding at NSFC 

IHEP 

USTC 

Tsinghua 
IHEP 



Note 1: NCDR review and approval 
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• 此次 发改委 发改委 项目 申请 的结果并不代表政府 结果并不代表 
      政府 结果并不代表政府 结果并不代表政府 的态度 ，仅代表 仅 
      代表 评审专家组 评审专家组 的个 人意见 . 

 
• 11 月份 IAC委员 几乎 全部 到场， 非常 重视 CEPC . 

 

 
• 预期的经费能基本满足预研的需求. 

 
• 同时CEPC要争取地方政府关于土建准备工作的支持. 

 
• 经过5年的努力，CEPC在“十四五”初期很可能直接去发改委 
  申请建设经费. 

 



香山科学会议 
高能环形正负电子对撞机-中国发起的大型国际科学实验 

2016年10月18-19日 

王乃彦、张焕乔、赵光达、张闯、王贻芳 

会议主题： 

高能环形正负电子对撞机-中国发起的大型国际科学实验 

  

中心议题： 

CEPC科学意义、物理目标、发展潜力 

CEPC预研究，和加速器、探测器、实验室建设 

对社会发展的牵引作用和国际合作 

CEPC方案，时间表和论证 



香山科学会议 
高能环形正负电子对撞机-中国发起的大型国际科学实验 

申请召开本次会议的目的及预期成果 

 

 向国内高能物理界通报并讨论LHC Run II实验结果和Higgs发现后高能粒子物

理研究的最新进展，讨论CEPC与之相关的重要物理课题和研究方法，进一

步明确我国未来高能环形正负电子对撞机项目发展目标和方向。 

 介绍CEPC 概念设计（CDR）进展和预研究项目实施状况，总结国际合作思

路和进展，国内论证方案，分析CEPC项目的必要性、紧迫性、优先程度和

可行性等，达成学术界内的共识。 

 研讨CEPC的设计、预研、造价估计及下一步工作计划，对CEPC项目进行风

险分析，对可能出现的问题和难点做出合理、科学的对应方案。 

 给出我国建造、实施CEPC的路线图建议（如，我国开展CEPC预制研究的计

划和前期专项经费投入建议、我国建造CEPC的国际合作模式和运行方式、

以CEPC建造为目标的人才培养计划等），为政府的决策和部署提供必要的

参考。 



CEPC and SppC 

 

Objectives 

31 September 2, 2016 



September 2, 2016 32 

Objective for this meeting 

• Orgagnization update: members of  the Steering Committee,  
                                             the project management team  

• New funding request: plan and team 

• Design of the CEPC accelerator and detector: plan and team 

• CDR, R&D plan and execution 

• International collaboration 

Objective for 13th 5-year plan period 

• Complete CDR and critical R&D 

• Be ready to construct the CEPC in 14th 5-year plan 



Summary 
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• Much progress in design and R&D 

• First MOST and NSFC grants for CEPC 

• Seeking more R&D funding  

• Continue design and R&D, move towards CDR  

• Let’s work together to make it happen 


