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The CEPC Program
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Main Parameters of Collider Ring
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 Higgs W Zҁ3T҂ Zҁ2T҂

Center-of-mass energy (GeV) 240 160 91

Number of IPs 2

Luminosity/IP  (1034 cm-2s-1) 3 10 16 32

Number of years 7 1 2

Total Integrated Luminosity (ab-1) - 2 IP 5.6 2.6 8 16

Total number of particles 1 × 106 2 × 107 3 × 1011 7 × 1011
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CEPC CDR - Volume I: Accelerator Completed

➡ Executive Summary 

1. Introduction 

2. Machine Layout and Performance 

3. Operation Scenarios 

4. CEPC Booster 
5. CEPC Linac 

6. Systems Common to the CEPC Linac, Booster and Collider 
7. Super Proton Proton Collider 
8. Conventional Facilities 

9. Environment, Health and Safety  

10. R&D Program 

11. Project Plan, Cost and Schedule 

Appendix 1: CEPC Parameter List  
Appendix 2: CEPC Technical Component List 
Appendix 3: CEPC Electric Power Requirement  
Appendix 4: Operation for High Intensity γ-ray Source  

Appendix 5: Advanced Partial Double Ring  

Appendix 6: CEPC Injector Based on Plasma Wakefield Accelerator 
Appendix 7: Operation for e-p, e-A and Heavy Ion Collision 

Appendix 8: Opportunities for Polarization in the CEPC 

Appendix 9: International Review Report
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March 2015 April 2017 July 2018

            CEPC accelerator CDR completed in June 2018 (printed on Sept. 2018)

CDR International Review June 28-30, 2018
Final CDR released on Sept. 2

arXiv:1809.00285 



Mini-Review of Preliminary CDR

Reviewers: 
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Daniela Bortoletto (Oxford),  
Franco Grancagnolo (INFN) 
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https://indico.ihep.ac.cn/event/7384/
10-11 November, 2017

Minutes and comments: https://indico.ihep.ac.cn/event/7384/material/slides/1.pdf
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The CEPC Study Group

Spring 2018

IHEP-CEPC-DR-2018-XX
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IHEP-TH-2018-XX

Draft-0 preliminary chapters 

Chapter 3: Detector concepts (partial) 
Chapter 4: Vertex detector 
Chapter 5: Tracking system (TPC, silicon tracker, silicon-only concept, drift chamber) 
Chapter 6: Calorimeter (PFA and DR calorimeter options) 
Chapter 7: Magnet system 

Chapter 8: Muon system 

Chapter 10: MDI, beam background and luminosity measurement 
Chapter 11: Physics performance (partial)
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Liantao with many friends
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The Physics Goals
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CEPC Accelerator Chain and Systems
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Detector Conceptual Designs
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Baseline detector (3 Tesla)
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Final two detectors likely to be a mix and match of different options
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8 EXPERIMENTAL CONDITIONS AND DETECTOR REQUIREMENTS

Figure 3.2: Schematic layout of the IDEA detector. Sub-detectors are outlined in different colors :
vertex detector (red), drift chamber (green), pre-shower (orange), magnet (gray), calorimeter (blue),
magnet yoke and muon system (violet).

pixel technology as well as profit from the electronic and mechanical work of the ALICE
ITS.

Outside the vertex detector we find a 4 m long cylindrical drift chamber starting from
a radius of ⇠30 cm and extending until 2 m. The chamber can be made extremely light,
with low mass wires and operation on 90% helium gas; less than 1% X0 is considered
feasible for 90� tracks. Additional features of this chamber, which is described in detail in
section 6.3, are a good spatial resolution, <100 µm, dE/dx resolution at the 2% level and
a maximum drift time of only 150 nsec. Track momentum resolution of about 0.5% for
100 GeV tracks is expected when vertex detector and pre-shower information is included
in the track fit. It is worth noting that the design of this chamber is the evolution of work
done over many years on two existing chambers, that of the KLOE detector [12] and that
of the recent MEG experiment upgrade [13]; major R&D work was done also for the 4th
concept at ILC [14] and then for the Mu2E tracker [15].

A pre-shower is located between the drift chamber and the magnet in the barrel region
and between the drift chamber and the end-cap calorimeter in the forward region. This
detector consists of a ⇠1 X0 = 0.5 cm of lead followed by a layer of silicon micro-strip
detectors. A second layer of MPGD chambers is located between the magnet and the
calorimeter in the barrel region, while in the end-cap region an additional layer of lead
is placed between the silicon and the chambers. This way about 75% of the ⇡0’s can be
tagged by having both �’s from their decay identified by the pre-shower. The silicon layer,
besides increasing the tracking resolution, provides a very precise acceptance determina-
tion for both charged particles and �’s. The optimization of pre-shower thickness and
calorimeter resolution is still in progress.

A solenoidal magnet surrounds the tracking system and the first pre-shower layer.
Presently planned dimensions are 6 m of length and 4.2 m inner diameter. The relatively
low two Tesla field and the small dimensions have important implications on the overall
magnet package thickness, that can be kept at the 30-40 cm level, and on the size of the

Low
magnetic field

concept
(2 Tesla)

FULL-SILICON TRACKER DETECTOR 43
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Figure 5.16: The R-Z view of the full silicon tracker proposed for CEPC (left) and the enlarged version
of SID design (right).

0.0 0.5 1.0 1.5 2.0 2.5 3.0

0
5

10
15

20
25

nSpacePoints vs. eta for test layouts

Eta

nS
pa
ce
Po
in
ts

SIDB
CEPCSIDV6

Figure 5.17: The number of expected hits are shown as function of track pesuro-rapadity.

Full silicon 
tracker
concept

CEPC plans for 
2 interaction points



Committee Charge

The International Review Committee of the CEPC Physics and Detector Conceptual Design Report 
(CDR) is to consider the physics program goals of the CEPC and the detector concepts presented. 

The committee is asked to assess if the CEPC physics program is well motivated and aligned with the 

worldwide program for the future of High Energy Physics, and if the detector concepts presented in 

the CDR, as a whole, are adequate to carry out the physics program, and if there is a sufficient 
understanding of the detector subsystems to start working towards the TDR and produce detectors 

on the CEPC timescale. The Committee is requested to suggest mitigating measures in case of 
potential technological concerns on specific detector subsystems. 

With regard to the site and cost no specific comments are solicited at this time. 

The committee is invited to issue comments or suggestions on any aspect of this CDR draft beyond 

those specifically included in this charge. 

It is requested that a committee report responsive to this charge be forwarded to the IHEP Director by 

September 27, 2018. �13



CEPC meetings and international impact
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Many international
events have been
hosted to discuss

CEPC physics
and carry out

collaboration on 
key-technology 

research  

260 attendees
30% from foreign institutions

55% attendance from abroad



Site selection
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Qinhuangdao, Hebei 
����

Huangling, Shanxi 
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Beijing

1) Qinhuangdao, Hebei Province（Completed in 2014）
2) Huangling, Shanxi Province（Completed in 2017)
3) Shenshan, Guangdong Province(Completed in 2016)
4) Baoding (Xiong an), Hebei Province (Started in August 
2017)
5) Huzhou, Zhejiang  Province (Started in March 2018)
6) Chuangchun, Jilin Province (Started in May 2018)
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Cost of project
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Figure 12.1: Relative cost of the CEPC project constituents. 

 
 

 
Figure 12.2: Cost breakdown of the CEPC major accelerator components. 
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Figure 12.2: Cost breakdown of the CEPC major accelerator components. 

Cost of detectors not evaluated in detail and not part of the Conceptual Design Report
Careful costing estimates will be done moving forward towards the TDR

General evaluation of the relative cost of the project provided in the accelerator CDR



CEPC “optimistic” Schedule

•		CEPC	data-taking	starts	before	the	LHC	program	ends	
•		Possibly	concurrent	with	the	ILC	program

-	Design	issues		
-	R&D	items	
-	preCDR

-	Design,	funding		
-	R&D	program	
-	Intl.	collaboration	
-	Site	study

-	Seek	approval,	site	decision	
-	Construction	during	14th	5-year	plan	
-	Commissioning
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CEPC Funding in recent years
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Ministry of Sciences and Technology
2016: 36 M CNY

2018: ~31 M CNY

IHEP seed money
11 M CNY/3 year (2015-2017)

~60 M CNY  CAS-Beijing fund, talent program
~500 M CNY  Beijing fund (light source)

Thanks to many different funding sources, CEPC team can carry out CEPC design, 
key-technology research and site feasibility studies



Funding Support for Detector R&D

�19

Multiple funding sources

Ministery of Sciences and Technology (MOST)
National Science Foundation of China

- Major project funds
- Individual funds

Industry cooperation funds
IHEP Seed Funding
Others

Detector Funding (M RMB)
Silicon 18.2

TPC 7.0
Calorimeter 21.3

Magnet 8.7
Total 55.2

{
Currently secured funding


