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²ƘŀǘΩǎ ƴŜȄǘΚ
China is considering the next 
accelerator beyond the BEPCIII



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 cmº50-100 TeV (with ep, HI options)

A discovery machine for BSM new physics

BEPCII will likely complete its mission ~2020s;

CEPCïpossible accelerator based particle physics program in China after BII

Higgs precision
1% or better

Introduction to CEPC-SppC

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

ÅPossibly 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
ŘŜǎƛƎƴ ƭǳƳƛƴƻǎƛǘȅ  җ н³1034cm-2s-1 (240 GeV)

җ 1³1034cm-2s-1 (91 GeV)

two layouts:

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

two independent detectors

üBenefits

mature technologies,  Z+ZH program
high energy pp option
gsynchrotron light source (?)
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The Conceptual Design Report 

üThe CEPC accelerator design

üThe detector design

ü Physics performance

CDR drafts by early 2018, reviews and finalization mid-2018



CEPC SRF System Layout
Å 336 650MHz 2-cell cavities for Collider Ring + 96 1.3GHz 9-cell cavities for Booster Ring

Å All those cavities are distributed equally to two RF stations.

Å For Collider Ring, each RF station consists of two SRF sections.

1.3 GHz SRF system for 

Booster Ring (on top of 

650 MHz SRF system )  

RF station

Two 650 MHz  

SRF sections

SRF system location of  CEPC (two RF stations)

Layout of 650 MHz SRF system for Collider Ring 
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Layout -hardware satisfying both Z and H 
programs

L ²2³1034cm-2s-1 (at Ecm=240 GeV)
L ²1³1034cm-2s-1 (at Ecm=91 GeV)



CEPC CDR BaselineParameters (Jan. 2018)

Higgs W Z

Numberof IPs 2

Energy(GeV) 120 80 45.5

Circumference(km) 100

SRloss/turn(GeV) 1.73 0.34 0.036

Half crossingangle(mrad) 16.5

Piwinskiangle 2.58 4.29 16.4

Ne/bunch(1010) 15 5.4 4.0

Bunchnumber(bunchspacing) 242 (0.68us) 3390(98ns) 8332 (40ns)

Beamcurrent(mA) 17.4 88.0 160

SRpower/beam(MW) 30 30 5.73

Bendingradius(km) 10.6

Momentumcompaction(10-5) 1.11

bIP x/y (m) 0.36/0.0015 0.36/0.0015 0.2/0.0015

Emittancex/y (nm) 1.21/0.0031 0.54/0.0016 0.17/0.004

TransversesIP (um) 20.9/0.068 13.9/0.049 5.9/0.078

xx/xy/IP 0.031/0.109 0.0148/0.076 0.0043/0.04

VRF(GV) 2.17 0.47 0.054

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

Naturebunchlengthsz (mm) 2.72 2.98 3.67

Bunchlengthsz (mm) 3.26 3.62 6.0

HOM power/cavity (kw) 0.54 (2cell) 0.47(2cell) 0.49(2cell)

Energyspread(%) 0.1 0.066 0.038

Energyacceptancerequirement(%) 1.52

Energyacceptanceby RF(%) 2.06 1.47 0.76

Photonnumberdueto beamstrahlung 0.29 0.16 0.28

Lifetime due to beamstrahlung(hour) 1.0

Lifetime (hour) 0.67 (40 min) 2 4

F (hourglass) 0.89 0.94 0.99

Lmax/IP (1034cm-2s-1) 2.93 7.31 4.1

D. Wang

J. Gao, IAS2018

without
bootstrapping

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
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http://cepc.ihep.ac.cn

March 2015 April 2017

CEPC-SppC from Pre-CDR towards CDR 

CEPCSppC baseline and alternative 
decision processe recorded 

Nov 2017
CEPC-SppC CDR 

Preliminary Draft during
CEPC-SppC Mini review

CEPC-SppC CDR  will be printed before May 2018
13January 29, 2018



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 

H­ggevents

No visible impact on 
physics performance 14January 29, 2018



CEPC Detector: more compact & updated for CDR 
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CEPC physics potentials

Cross sections for Major SM physics 
processes at the electron positron 

collider (without beam polarization)

Simulated Higgs signal with different decay final states at 250 
GeV center of mass electron positron collisions,using PFA 

oriented detector design

Anticipated accuracy on Higgs 
properties at CEPC and at LHC/HL-LHC

Anticipated electro-weak precision of the 
CEPC and comparison to current  accuracy



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

preCDRidentified:  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; 
Vάwϧ5έ ǿƛƭƭ ƛƴ ǘǳǊƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ L[/ ŎƻƴǎǘǊǳŎǘƛƻƴ

Main CEPC Ring SCRF Hardware Specification
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CEPC target

Vertical test results of 650 MHz single-cell cavity  

Effort at IHEP ï-

Post N-doping Q increased obviously at 

low field for both cavities. Next, 

Increase Q at high field by improving N-

doping technology. A long way to go.

The cavity loss is inversely proportional to Q (Quality Factor). If Q  is increased 

by 100%, cavity loss would be reduced by 50%. Therefore,  CEPC cavities 

should achieve high Q to reduce the construction and operation cost of the 

cryogenic system.

A. Grassellino , ICFA seminar 2017

N-doping
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A New SRF Facility

Å500M RMB funded by city of Beijing
ÅConstruction: May 2017 ςJune 2020
ÅInclude RF system & cryogenic systems
magnet technology, beam test, etc.
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CEPC SRF R&D and Test at the PAPS Facility
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Preparation for mass cavities
Å 1st: Two Test Cryomodules (two 650 MHz 2-cell cavities, two 1.3 GHz 9-cell cavities)    ----2019~2020

Å 2nd: Two full scale Prototype Cryomodules (six 650 MHz 2-cell cavities, eight 1.3 GHz 9-cell cavities)   -

---2021~2022

Å 3rd:  More Cryomodules and cavities

650 MHz test module

1.3 GHz test 

module

DC photo cathode gun

IHEP New Large SRF Facility (4500 m2 ) in the Platform 

of Advanced Photon Source Technology R&D (PAPS), 

Huairou Science Park, Beijing.

Mission: World-leading SRF Lab for Superconducting 

Accelerator Projects and SRF Frontier R&D.

Mass Production: 200 ~ 400 cavities (couplers) test per 

year, 20 cryomodules assembly and horizontal test per 

year. Itôs enough for CEPC!

Construction: 2017 - 2020

23
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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

24



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

January 29, 2018

SppC Design Scope (201701 version)



άApplied High TemperatureSuperconductorCollaboration (AHTSC)έwas formed in Oct.
2016. with >13 related institutes & companiesand 50 scientists& engineersto advance
HTSR&DandIndustrialization.
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üGoalЕ
1) To increasethe Jc of IBSby 10 times,reducethe costto 20Rmb/kAm@12T&

4.2Kin 10years,andrealizethe industrializationof the conductor;
2) Toreducethe costof ReBCOandBi-2212conductorsto 20Rmb/kAm@12T&

4.2Kin 10years;
3) RealizationandIndustrializationof iron-basedSRFtechnology.

üWorking groupsЕ1) Fundamentalscience investigation; 2) IBS conductor R&D; 3)
ReBCOconductorR&D; 4) Bi2212conductorR&D; 5) performanceevaluation; 6) Magnet
andSRFtechnology.

üCollaborationmeetings: every2~3 months.

Collaboration on HTS

26January 29, 2018

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



CEPCSite Selections

1) Qin huang daŏ HeihêCompleted in 2014̃

2) Huanginğ Shanxî Completed in 2017)

3)Shen shan̆ Guangdong (Completed in 2016)

4) Baoding (Xiong an), Hebei(Started in August 2017, near Beijing 

5) Zhejiang (under contact)

6) Jiangsu (under contact)

1)

2)

3)

1

2

3

4

Longitudinal profile of tunnel ̂ at Funingsite, 1̃
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FuningЃ100kmЄ

HuanglingЃ100kmЄ

Shen-ShanЃ100kmЄ



CEPC International Collaboration
The first CEPC-SppC international 

Collaboration Workshop
Nov 6-8, 2017, IHEP, Bejing

The thhird CEPC-SppC International Advisory 
Committee Meeting

Nov 8-9, 2017, Beijing

http://indico.ihep.ac.cn/event/6618

Åa major workshop on CEPC

Åglobal collaboration

Åexamines R&D status

ÅCDR ςdraft chapters 

- a major push

ÅCEPC organization update



Established in Nov. 7 , 2017

CEPC Industrial Promotion Consortium (CIPC)
1) Superconduting materials (for cavity 
and for magnets)
2) Superconductiong cavities
3) Cryomodules
4) Cryogenics
5) Klystrons
6) Vacuum technologies
7) Electronics
8) SRF
9) Power sources
10) Civil engineering
11) Precise machinary.....

More than 50 companies joined in first 
phase of CIPC̆
and more will join later....


