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We discover … is not supported at 95% CL

We discover a tight constraint on NP …
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e+e- → ZH

Ecm(GeV)

e+e- Higgs (Z) factory 
 Ecm≈240GeV, luminosity ~2×1034 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 Ecm ≈ 50-100 TeV  (with ep, HI options) 

 A discovery machine for BSM new physics

BEPCII will likely complete its mission ~2020s; 
CEPC – 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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LHC 300/3000 fb-1
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Current accuracy

CEPC: baseline and improvements
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What can we learn from those CEPC precision?
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Reminder about the CEPC-SppC
Kick-off on Sept. 13, 2013 - inspired by the discovery of the Higgs boson at the LHC 

CEPC study group 
formed in Beijing

PreCDR, March 2015 – initial investigations; no-show stoppers, identified issues & R&D 

CDR, August-October  2018 – scientific goals well justified & aligned with intl priorities; 
                                                   endorsement for moving towards TDR, and …

Funding, R&D, international collaboration, …  – continued effort since 2013



design issues 
R&D items
preCDR

CDR, funding 
R&D program
Intl. collaboration
site study

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

CEPC Schedule (ideal)
current time

•  CEPC data-taking starts before the LHC program ends around 2035
•  possibly con-current, and complimentary to the ILC



Progress and Updates



Progress and updates - CEPC CDR



Lumi. Higgs W Z Z(2T)
×1034 2.93 11.5 16.6 32.1

•  double ring baseline design (30MW/beam)
•  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

Progress and updates - CEPC CDR

Luminosities exceeded those in the preCDR

J Gao J Gao



Luminosity vs. CM energy
    Circular: 

    offers higher lumi. @ LE 
    ⇒unprecedented Z,W,+H program 
    mature technology 
    HE synchrotron light source (?)
    very long term: pp upgrade path 

   Linear:  

   very impressive Higgs precision 
   best Lumi. at higher energies, or only option for VHE 
                   
     

H

Z

W

F. Bedeschi, INFN-Pisa

circular & linear colliders are ideally  
complementary to each other

Progress and updates - CEPC CDR



Progress and updates - Detector-Physics
Baseline detector: pixel vertex detector, 
silicon inner tracker, a TPC, Si external tracker,
ECAL, HCAL, 3 T B-field, embedded muondetector

Alternative detector

Full silicon tracker
+baseline detector



CDR Volumes 1 (Accelerator) and 2 (Physics-Detector) , are available at 

http://cepc.ihep.ac.cn/



CDR Volumes 1 (Accelerator) and 2 (Physics-Detector) , are available at 

http://cepc.ihep.ac.cn/
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✓  site visits & study
✓  facility deign
✓  construction plan
      ….

……

Progress and updates - CEPC CDR

CEPC is conducting country wide site visits and study. 
Local government agencies are very receptive and   
                                                       supportive to CEPC. 
CDR study is based on site 1 (Qing Huang Dao).



➢  funding request (31M) to MOST approved
➢  funding needs for carrying out CEPC design and 
     R&D basically met

Progress and updates - Funding

2017 workshop

Present day



Progress and updates – Intl Collaboration

➢  Strengthen cooperation with CERN
➢  Joined CALICE collab., ILD TPC collab., RD collab.s

➢  First international workshop on CEPC in Europe – Rome 2017

➢  Next one will in Oxford, UK, April 15-17, 2019

      …

➢  Fourth CEPC IAC meeting (Nov. 14-16, 2018)
     to focus on international collaboration and other aspects



Progress and updates – Intl Collaboration
    Preparation for European Strategy for Particle Physics update
    Inputs (CEPC accelerator, physics-detector) have been drafted, under
    review-revision, will be submitted around November 26, 2018



          Chinese Government：”actively initiating major-international science project…”  
                国发〔2018〕5号 （2018.3.14）
                http://www.gov.cn/zhengce/content/2018-03/28/content_5278056.htm

• focuses on “frontier science, large-fundamental science, global focus, 
                     international collaboration, …” 

• by year 2020，3-5 projects will be chosen to go into “preparatory stage”, among 
  which 1-2 projects will be selected. More projects will be selected in later years.

• The task of selecting the projects, and develop them further falls on the Ministry of 
   Science and Technology (MOST)

• MOST committees formed, are writing the guidelines

• This is a likely path to realize CEPC. 
                     We are paying close attention to this opportunity

Progress and updates – Path to realization

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


Goals and Plan



design issues 
R&D items
preCDR

CDR, funding 
R&D program
Intl. collaboration
site study

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

CEPC Schedule (ideal) – Goals and Plan

current time

•  R&D, validation, and industrial preparation
•  Global collaboration and strategy
•  Best positioning CEPC for national government’s positive decision
•  Realization of the CEPC project



International Workshop on CEPC 2018



Summary
• CEPC CDR volumes (accelerator, detector-physics) 

completed
• Design + R&D funding needs are largely met with 

various sources; people are hard working on DRD
• Move towards the TDR, and build a stronger CEPC team 

w. intl. collab. & participation
• Infrastructure, experience and engineering proficiency 

gained through current projects (light source, CSNS, 
etc.) helpful for the CEPC

• Upon successfully completing the DRD program, we 
expect to make the case to the national government for 
building CEPC (in ~4-5 years)



Email to:   lvlv@pku.edu.cn 吕律律

会议⽹网址⼊入⼝口


