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Seoul, July 6, 2018 

 State Council on global science projects 
2nd MOST grant awarded ~31M RMB 
 CEPC accelerator CDR draft & review 
 1st CEPC workshop in Europe (Rome) 
 Chinese DHEP reaffirms highest priority of CEPC 
 Workshop on feasibility of CPEC at XiongAn 
  CEPC detector CDR: draft, review, completion 
  R&D and TDR 
  European PP Strategy 
  …… 



http://cepc.ihep.ac.cn 

CEPC CDR  

June 

Lumi. Higgs W Z Z(2T) 

1034 2.93 11.5 16.6 32.1 

  double ring baseline design 

  switchable between H and Z/W w/o  

      hardware change (magnet switch) 

  use half SRF for Z and W 

  can be optimized for Z with 2T detector 

     (~3200 LEP luminosity) 
June 2018 

Intl. review - June 28-30 at IHEP 
Release of CDR: July (accelerator), September (detector) 

Seoul, July 6, 2018 



CEPC Parameters 
  

Higgs（3T） W（3T） Z（3T） Z（2T） 

Number of IPs 2 

Energy (GeV) 120 80 45.5 

Circumference (km) 100 

SR loss/turn (GeV) 1.73 0.34 0.036 

Half crossing angle (mrad) 16.5 

Piwinski angle 2.58 7.74 23.8 

Ne/bunch (1010) 15 15 8.0 

Bunch number (bunch spacing) 242 (0.68us) 1220 (0.27us) 12000 (25ns+10%gap) 

Beam current (mA) 17.4 87.9 461 

SR power /beam (MW) 30 30 16.5 

Bending radius (km) 10.6 

Momentum compaction (10-5) 1.11 

IP x/y (m) 0.36/0.0015 0.36/0.0015 0.2/0.0015 0.2/0.001 

Emittance  x/y (nm) 1.21/0.0031 0.54/0.0016 0.17/0.004 0.17/0.0016 

Transverse  IP (um) 20.9/0.068 13.9/0.049 5.9/0.078 5.9/0.04 

x/y/IP 0.031/0.109 0.013/0.12 0.0041/0.056 0.0041/0.072 

VRF (GV) 2.17 0.47 0.1 

f RF (MHz)  (harmonic) 650 (216816) 

Nature bunch length z (mm) 2.72 2.98 2.42 

Bunch length z (mm) 3.26 6.53 8.5 

HOM power/cavity (kw) 0.54 (2cell) 0.87(2cell) 1.94(2cell) 

Energy spread (%) 0.1 0.066 0.038 

Energy acceptance requirement (%) 1.35 0.4 0.23 

Energy acceptance by RF (%) 2.06 1.47 1.7 

Photon number due to beamstrahlung  0.29 0.44 0.55 

Lifetime _simulation (min) 100 

Lifetime (hour) 0.67 (40 min) 1.2 4 

F (hour glass) 0.89 0.94 0.99 

Lmax/IP (1034cm-2s-1) 2.93 11.5 16.6 32.1 

J. Gao 

preliminary 

Seoul, July 6, 2018 



• A first draft at the end of last year. More 
international participation than pre-CDR 

• A mini-international review was organized soon 
after and a lot of input was taken 

• International review will be held in June-July 

• The final version is almost ready, to be 
published in summer 

• TDR will start next year, hopefully more 
international participation 

Current Status of CDR 

Seoul, July 6, 2018 



Seoul, July 6, 2018 

Baseline design & options 

    Ecm=240 GeV, circumference=100 km, 30MW per beam, peak 

luminosity ~31034 cm-2s-1 

 double ring; 2 detectors 

Comparison with the ILC 

    ~same cost, 6 luminosity (ILC) 

    unprecedented Z,W program 

    mature technology 

    high energy synchrotron light 

    very long term: pp upgrade path 

    ILC offers higher energy e+e- option 

     CEPC and ILC are ideally complementary to each other 

   

H 

Z 

W 

F. Bedeschi, INFN-Pisa 

Circular Electron-Positron Collider 



preCDR (2015)                             CDR (2017)    

CDR CEPC detector:  

Double ring geometry &  MDI design implemented 

HCAL reduced to 40 layers (from 48 in preCDR) 

DiJetMass= 4.7GeV 

JietMass= 4.9 GeV 

Di-Jet Mass (GeV) 

 

CEPC Detector: more compact & updated for CDR  
Hgg events 

No visible impact on  
physics performance Seoul, July 6, 2018 



 

CEPC Detector Performance & Physics Measurement 

Seoul, July 6, 2018 

Based on the ILD framework, CEPC extends beyond the ILD and has developed several 
reconstruction-analysis software packages, which  

correctly reconstruct physics objects, differentiating 
among the types, thus ensuring precision 

 Measurement of the Higgs boson:  an order of  
          magnitude better than at the HL-LHC 
 EW precision is at least an order of magnitude 

better 



CEPC Site Exploration 

1) Qinhuangdao, Heihe (Completed in 2014) 

2) Huanging, Shanxi (Completed in 2017) 

3)Shenshan, Guangdong (Completed in 2016) 

4) Baoding (Xiong’an), Hebei (Started in August 2017, ~200 km south of Beijing) 

1) 

2) 

3) 

1 

2 

3 

4 

Longitudinal profile of tunnel (at Funing site, 1)  

Seoul, July 6, 2018 
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Moderate Relatively difficult Relatively easy 

Funing (100 km) 

Huangling (100 km) 

Shenshan (100 km) 

Seoul, July 6, 2018 



高能环形正负对撞机（CEPC） 

   site exploration 

   construction plan 

      …. 

CEPC在多省市进行了实地选址勘探工作，获得了当地
政府的欢迎和支持，获得了选址地的实际勘探一手资料。 

Seoul, July 6, 2018 



 
 

 
 
 

 

CEPC: Domestic Support and Communications 

  

Seoul, July 6, 2018 

Chinese DHEP  
reaffirms priority for CEPC 

Shanghai, June 20-24, 2018 

Previous consensus on CEPC 

design and its R&D program 

“与会人员充分讨论了我国基于加速器的 

高能物理发展战略，一致同意 CEPC 

（包括Z工厂）是我国未来高能加速器 

物理高能量前沿发展的首选项目，应该 

积极争取使其成为我国发起的国际大 

科学工程之一；同时针对tau-charm 

能区的高亮度前沿（HIEPA）及时组织 

开展可行性及预研。CEPC和HIEPA 

是我国基于加速器的高能物理在高能量 

前沿和高亮度前沿的重要布局，两者 

之间是相互融合、相互支持的关系。 

高能物理分会将继续开展战略研讨， 

并将尽快组织制定基于加速器的中国 

高能物理发展路线图，集我国高能物理 

学界的力量合理健康、有序有效地推进 

两个项目。” 



 
 

 
 
 

 

CEPC: Site Exploration and Feasibility Study 

  

Seoul, July 6, 2018 

Feasibility of CEPC in XiongAn 

雄安 XiongAn  

a new, modern city to be built in 

China 

Beijing 

Tianjing 

Xiongan 
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项目规划 Project Development ：高能伽马同步光源 g light 

实验物理中心、加速器组织 

BEPCII上研究g光源探索 

 

•  规划实验 

•  申请经费 

•  引进人才 

•  理论-实验探索 

 

第一次国内研讨会 

开辟新的科研手段 
第一届CEPC同步辐射光源应用研讨会  

（6-8 Dec, 2017, IHEP, Beijing） 

http://indico.ihep.ac.cn/event/7186/ 



 

CEPC Funding  

IHEP seed money  

11 M CNY/3 years (2015-2017)  

~60M CNY    CAS-Beijing fund, talent program 

~500M CNY  Beijing fund (light source) 

FY 2016 

year 2017 funding request (32M) to MOST 
approved 

Basic funding needs for carrying out the CEPC design and  
the R&D should be met by end of 2018 

Seoul, July 6, 2018 



Seoul, July 6, 2018 

CEPC Schedule (ideal) 

•  CEPC data-taking starts before the LHC program ends around 2035 

•  earlier than the FCC(hh, ee) 

•  possibly concurrent, but advantageous and complementary to the ILC 

design issues  
R&D items 
Pre-CDR 

design, funding  
R&D program 
intl. collaboration 
site study 

seek approval, site decision 
construction during 14th 5-  
                                year plan 
commissioning 

Time of previous IHEP institutional review 



Seoul, July 6, 2018 

CEPC Path to Realization 

• Science & Technology is strongly supported by this government 
 also a “requirement” for local governments (difference seen 
in Beijing & Shanghai since 2016)  

• Not difficult to find local support for the site 

• State Council announced in March “Implementation method to 
support China-initiated large international science projects and 
plans”  
– Science of matter, evolution of the universe, life science, earth, energy, … 

– Goal:   

• up to 2020, 3-5 preparatory projects; 1-2 construction projects 

• up to 2035, 6-10 preparatory projects;  ? construction projects 

– Possible competitors:  ~ 50 ideas collected, fusion reactor, space program, 
brain program, investigation of the Qinghai-Tibet Plateau, CEPC, … 

• We are working with MOST to be included in the roadmap 
planning, project selection, etc.  



Seoul, July 6, 2018 

实现CEPC的路径？ 
国务院： “积极牵头组织国际大科学计划和大科学工程” 

国发〔2018〕5号 （2018.3.14） 
http://www.gov.cn/zhengce/content/2018-03/28/content_5278056.htm 

 

“国际尖端，科学前沿。适应大科学计划基础性、战略性和前瞻性特点，聚焦国际科
技界普遍关注、…”, “战略导向，提升能力。”, “中方主导，合作共赢。 ”, “创新机制” 

“主要目标: 

总体目标：通过牵头组织大科学计划，在世界科技前沿和驱动经济社会发展的关键领
域，形成具有全球影响力的大科学计划布局，开展高水平科学研究，培养引进顶尖科
技人才，增强凝聚国际共识和合作创新能力，提升我国科技创新和高端制造水平，推
动科技创新合作再上新台阶，努力成为国际重大科技议题和规则的倡导者、推动者和
制定者，提升在全球科技创新领域的核心竞争力和话语权。 

近期目标：到2020年，培育3—5个项目，研究遴选并启动1—2个我国牵头组织的大科
学计划，初步形成牵头组织大科学计划的机制做法，为后续工作探索积累有益经验。 

中期目标：到2035年，培育6—10个项目，启动培育成熟项目，形成我国牵头组织的
大科学计划初期布局，提升在全球若干科技领域的影响力。 

远期目标：到本世纪中叶，培育若干项目，启动培育成熟项目，我国原始科技创新能
力显著提高，在国际科技创新治理体系中发挥重要作用，持续为全球重大科技议题作

出贡献。” 
 
 

实现CEPC的一个可能的通道 

http://www.gov.cn/zhengce/content/2018-03/28/content_5278056.htm
http://www.gov.cn/zhengce/content/2018-03/28/content_5278056.htm
http://www.gov.cn/zhengce/content/2018-03/28/content_5278056.htm


Seoul, July 6, 2018 

Discussion 


