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Overview 

ü Progress and updates 
ü Plan and goals 
ü Issues 
 

Objectives 
ü This meeting 
ü Near future 

 

Summary 

Outline 



e+e- ­ ZH 

Ecm(GeV) 

e+e- Higgs (Z) factory  
 Ecmº240GeV, luminosity ~ 2³1034 cm- 2s- 1,  2IP 1M H in 10 years 
 at the Z-pole 1010Z bosons/yr 
 Precision measurement of the Higgs boson (and the Z boson)  

Upgradable to pp collision with E cm º 50-100 TeV  (with ep, HI options) 

 A discovery machine for BSM new physics  

BEPCII  will likely complete its mission ~2020s; 

CEPC ï possible accelerator based particle physics program in China after BII 

Higgs precision 
1% or better 

 

Reminder about the CEPC-SppC 

e+e- Higgs (Z) factory  
Ring length ~ 100km  
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Å  CEPC data-taking starts before the LHC program ends 

Å  Possibly con-current with the ILC program 

design issues  
R&D items 
preCDR 

design, funding  
R&D program 
Intl. collabration 
site study 

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

 

CEPC Schedule (ideal) 
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Baseline CEPC 



 

Baseline CEPC 

üBaseline design & options for the Conceptual Design Report 

  circumference=100km̆ Ecm=240 GeV, power per beam¢30MW̆
design luminosity ~2³1034cm-2s-1 (240 GeV) 

                                        1³1034cm-2s-1 (91 GeV) 

 two layouts:  

  double ring as the default; 
             advanced local double ring as an option 

    two independent detectors 

ü Benefits 

 mature technologies,  Z+ZH program 
       high energy pp option beyond the Higgs(Z) factory 
 e synchrotron light source (?) 
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The Conceptual Design Report  

üThe CEPC accelerator design 

üThe CEPC detector design 

üTheory and physics performance 

CDR drafts by end of 2017, reviews and finalization in Spring 2018 
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CDR 2017  

Layout and hardware satisfying both the Z and the H programs 
 L =2³1034cm-2s-1 (at Ecm=240 GeV)  
 L =1³1034cm-2s-1 (at Ecm=91 GeV) 11 
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Preliminary results shows co-existence of Z/H programs are possible 
Reconfiguration of CEPC can lead to much better luminosity at the Z pole ­ Z factory 13 November 6, 2017 

preliminary 
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Progress report, along with the preCDR, is available at  

14 



preCDR (2015)                             CDR (2017)    

CDR CEPC detector:  

Double ring geometry &  MDI design implemented 

HCAL reduced to 40 layers (from 48 in preCDR) 

sDiJetMass= 4.7GeV 

sJietMass= 4.9 GeV 

Di-Jet Mass (GeV) 

 

CEPC Detector: more compact & updated for CDR  

H­gg events 

No visible impact on  
physics performance 15 November 6, 2017 



 

CEPC Detector: more compact & updated for CDR  

16 November 6, 2017 



Status and major development  

ü  The R&D program 

ü  Funding and support 

ü  Site selection 

ü  IAC and International collaboration  

ü  Reach-out & engagement with the public 



 

/9t/ άwϧ5έ 

preCDR identified:  designs issues, site, key technologies and development plan  

ΧΧ 

Vto learn, develop and master the processing and 
       production skills for making CEPC components;  
Venhance quality and cost-reduction of elements 



V  benefit from the ILC development;  
V άwϧ5έ ǿƛƭƭ ƛƴ ǘǳǊƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ L[/ ŎƻƴǎǘǊǳŎǘƛƻƴ 

 

Main CEPC Ring SCRF Hardware Specification 
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ÅPost N-doping Q0 increased obviously at low field for both cavities650S1: 
Q0=7e10@Eacc=10MV/m. But Q0 decreased quickly at high field (>10 MV/m). 

Å650S2: Quench at Q0=6.9e10@Eacc=8.8MV/m. 

ÅNext, increase Q0 at high field by improving N-doping technology. 

 

 

N-doping - vertical test of CEPC 650MHz single-cell cavities at IHEP 

CEPC 650MHz 

single-cell cavity for 

vertical test 



November 6, 2017 

A New SRF Facility 

Å500M RMB funded by city of Beijing 
ÅConstruction: May 2017 ς June 2020 
ÅInclude RF system & cryogenic systems 
  magnet technology, beam test, etc. 

21 
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CEPC SRF R&D and Test at the PAPS Facility 

22 
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Cryomodule  R&D and Test at the PAPS Facility 

23 
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Cryomodule  R&D and Test at the PAPS Facility 
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Cryomodule  Development and Production for SCLF 

IHEP will provide one test cryomodule (8-cavities),  
and 100 9-cell cavities for SCLF  

 excellent exercise for CEPC 

25 



SPPC Design Scope (201701 version) 
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ÅBaseline design 
ü Tunnel circumference: 100 km 

üDipole magnet field: 12 T, iron-based HTS technology (IBS) 

üCenter of Mass energy: >70 TeV 

ü Injector chain: 2.1 TeV 

ÅUpgrading phase 
üDipole magnet field: 20 -24T, IBS technology 

üCenter of Mass energy: >125 TeV 

ü Injector chain: 4.2 TeV (adding a high-energy booster ring in the main tunnel 
in the place of the electron ring and booster) 

ÅDevelopment of high-field superconducting magnet 
technology 
üStarting to develop required HTS magnet technology before applicable iron-

based wire is available 

üReBCO & Bi-2212 and LTS wires be used for model magnet studies and as an 
option for SPPC: stress management, quench protection, field quality 
control and fabrication methods 

Top priority: reducing cost! 
Instead of increasing field 

November 6, 2017 

 

SppC Design Scope (201701 version) 



άApplied High Temperature Superconductor Collaboration (AHTSC)έ was formed in Oct. 
2016.  with >13 related institutes & companies and 50 scientists & engineers to  advance 
HTS R&D and Industrialization. 
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üGoalЕ 
     1) To increase the Jc of IBS by 10 times, reduce the cost to 20 Rmb/kAm @ 12T &     
          4.2K in 10 years, and realize the industrialization of the conductor;  
      2) To reduce the cost of ReBCO and Bi-2212 conductors to 20 Rmb/kAm @ 12T &  
          4.2K in 10 years;  
      3) Realization and Industrialization of iron-based SRF technology. 

üWorking groupsЕ1) Fundamental science investigation; 2) IBS conductor R&D; 3) 
ReBCO conductor R&D; 4) Bi2212 conductor R&D; 5) performance evaluation; 6) Magnet 
and SRF technology.  

üCollaboration meetings: every 2~3 months. 

Collaboration on HTS 

27 November 6, 2017 

Funded by CAS, more expected from MOST 



 

CEPC Funding  

HEP seed money  

11 M RMB/3 years (2015-2017)  

~60M RMB    CAS-Beijing fund, talent program 

~500M RMB  Beijing fund (light source) 

FY 2016 

year 2017 funding request (45M) to MOST 
and other agencies under preparation 

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


