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Nov. 2012
CEPC was firstly informal
reported at HF2012.

?

Sept. 2012

The CEPC was proposed
at the second High Energy
Physics strategic workshop
(China).

?

Jul. 2012
The Higgs boson was dis-
covered.

Jun.2013

CEPC was suppo
the 464" Fragra

MILESTONES

Jul. 2014

ICFA stated that ICFA continues to
encourage international studies of
circular collider

i

Feb. 2014

ICFA and Linear Collider Board meeting
was hold. ICFA made the following
statement: ICFA supports studies of
energy frontier circular colliders and
encourages global coordination.

i

Feb. 2014

Future Circular Collider (FCC) Study
Kickoff Meeting was hold by CERN. A
collaboration frame between CEPC
and FCC was established

v’ State Council on global science projects
v'2nd MOST grant awarded ~31M RMB

Oct. 2016

The 572" Fragrant Hill Meeting dedicated to
CEPC has concluded that CEPC has a solid
physics reason to be built with big physics poten-
tial in SppC.

Sept. 2016

Chinese High Energy Physics Physics Division
of the Chinese Physics Society concluded that
CEPC is the first option for future high energy
accelerator project in China. It supports the
strategy that aims at developing the CEPC
towards a large international scientific project
proposed by China.

Jul. 2016

Chinese Ministry of Science and Technology
has allocated several tens of million RMB for the

Meeting v' CEPC accelerator CDR draft & review ;
o v’ 15t CEPC workshop in Europe (Rome)
Sept. 2013

Circular Electron-p
Collider (CEPC) k
Meeting

v’ Chinese DHEP reaffirms highest priority of CEPC
» Workshop on feasibility of CPEC at XiongAn

18 » CEPC detector CDR: draft, review, completion

Dec. 2013

Center for Future
Energy Physics (C
was established

) S

» R&D and TDR
» European PP Strategy

I'he first CEPC Intemational Advisory Commit-

tee workshop was hold at IHEP

5, 2018

Jan. 2017

CEPC-SppC baseline and alternative
designs for Conceptual Design Report
(CDR) have been decided by the Steering
Committee of the CEPC-SppC

&
Apr. 2017

CEPC-SppC Progress Report on accel-
erator was published.

é

Nov. 2017

The first CEPC-SppC international work-
shop was held at IHEP.

&
Nov. 2017

CEPC Industrial Promotion Consortium
(CIPC) was established at IHEP.
|

©
Dec. 2017

Draft CEPC CDR (accelerator) available.




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

Lumi. Higgs W Z Z(2T)
CEPC x103* 2,93 115 16.6 32.1

Conceptual Design Report

A Volume | - Accelerator
Accelerator

v double ring baseline design

v switchable between H and Z/W w/o

e sy hardware change (magnet switch)

v" use half SRF for Zand W

v’ can be optimized for Z with 2T detector
(~3200x LEP luminosity)

April 2017 June 2018

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

preliminary
Higgs (3T) W @GT) 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
N./bunch (1019) 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-%) 1.11
Lo X1y (M) 0.36/0.0015 0.36/0.0015 0.2/0.0015 0.2/0.001
Emittance x/y (hm) 1.21/0.0031 0.54/0.0016 0.17/0.004 0.17/0.0016
Transverse o, (Um) 20.9/0.068 13.9/0.049 5.9/0.078 5.9/0.04
EJE]IP 0.031/0.109 0.013/0.12 0.0041/0.056 0.0041/0.072
Ve (GV) 2.17 0.47 0.1
f oe (MHZ) (harmonic) 650 (216816)
Nature bunch length o, (mm) 2.72 2.98 2.42
Bunch length o, (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
L,.../1P (103%cm2s) 2.93 Al 2o 115 16.6 32.1

o TO




Current Status of CDR

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



Circular Electron-Positron Collider

» Baseline design & options
E.,=240 GeV, circumference=100 km, 30MW per beam, peak
luminosity ~3x1034cm-s1
double ring; 2 detectors

e’e” Collider Luminosities

—e— FCC-Amsierdam 2018
—m=— CepC - Amsterdam 2018

A CepC-2T at Z pole
—=— |ILC-HKJan. 2017
——o— ILC - Lumi Upgrade TDR

u] ILC - New 240 GeV - HK 2018
—#—— CLIC 99% - Rebaseline 2016
——6—— CLIC total - Rebaseline 2016

N

» Comparison with the ILC

b

~same cost, 6x luminosity (1LC)
unprecedented Z,W program |
mature technology

10—1 | 1 1 1 1 1 Coaoa |

high energy synchrotron light - Bedescht e
very long term: pp upgrade path
ILC offers higher energy e*e-option

CEPC and ILC are ideally complementary to each other

Seoul, July 6, 2018



CEPC Detector: more compact & updated for CDR
preCDR (2015) —) CDR (2017) H—gg events

CEPC_PreCDR

: 0-DiJetMass= 4'7Gev

E [ |||u|

CEPC_CDR

:_cyjietMass= 4'9 Gev

SAN= e
:I L1 | 11 | | - III

CDR CEPC detector:
Double ring geometry & MDI des n |m lemented hysi ;
HCAL reduced to 40 layers (from 48'in pre(EDR) physics performance

Di-Jet Mass (GeV)
No visible impact on



Relative Error

CEPC Detector Performance & Physics Measurement

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

Reconsiructed Higgs Mass from vH even!, wiwo cleaning

| . . iati ; al
correctly reconstruct physics objects, differentiating] ™  Photon TUET, ==
among the types, thus ensuring precision I —— 4 e =
' ¢ B8
» Measurement of the Higgs boson: an order of " ﬁ;ﬂgz_(y ;
. il 0 L
magnitude better than at the HL-LHC e e

Mass [GeV]

» EW precision is at least an order of magnitude

CEPC Preliminary
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CEPC Site Exploration

Baoding Tianjin 4
(xiong an)
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) 3

Longitudinal profile of tunnel (at Funing site, 1)
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Huangling (100 km)
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Project layout

Funing (100 km)
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CEPc;iZé‘
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1) Qin huang dao, Heihe (Compieteain zui4)

2) Huanging, Shanxi (Completed in 2017)

3)Shen shan, Guangdong (Completed in 2016)

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

A)

-

5) Zhejiang (under contact)
6) Jiangsu (under contact)

CEPC Interaction Region

FR
transport shaft for main cavern shaft for booster bypass tunnel

ERiE (RHEIR)

collidar tunnel (IR )

RTZHESH

access shaft for service cavern

3
transport shaft for service cavern

]
booster bypass tunnel

SERNIEREIE
short auxiliary tunnel

RRTERE
access tunnel for IR

: /AL T
service cavern /  concretewall ~ main cavern

/
%

mEnaREE
short auxiliary tunnel

v site exploration
v/ construction plan
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CEPC Injection Region

TR E
1# access shaft

AR
short auxiliary tunnel
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CEPC: Domestic Support and Communications

Chinese DHEP
reaffirms priority for CEPC

Shanghai, June 20-24, 2018
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Previous consensus on CEPC
design and its R&D program
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CEPC: Site Exploration and Feasibility Study

Feasibility of CEPC in XiongAn
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i H X Project Development : & eI
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CEPC Funding

ERE AL
IHEP seed money mEmegs (Y 2016

11 M CNY/3 years (2015-2017) Ministry of Science and Technology

Requested 45M RMB; 36 M RMB approved

. Increasing support for CEPC D+RDby NSFC SHEEA L IE B FRHENL A S AR R X B R
R&D Funding - NSFC ¢ projects (2015); 7 projects(2016) B H &#: RIS
FiB%Mm: AMFEREIERR
CEPCHIRE & FK (2015-2016) EERM HFA  AERM B — R T IR 2 AN B S R RS S
5 2 Al e Snohos &R E: MERR
IR O Qots) Wpe o WRCE e - "
s , ‘ . 2 AR HER
AR s ik 28 X H R 55 (2016) ke R HEHE RS USTC ST ) N
1 00 0 FA b ¢S Z 25T S TG 4R A7 2 AM: (We) e ol
(CZE(;JICGJ;JL.Lx)(M»xd{Fﬁlx_{ﬁﬁiéﬁuul BBETAIME s P ’“ﬂ L S

T T A PRI 25 00 i 20 ks AR DhESOUZ 268 i1

] 1 mobiEE R e BEAV R 7 BT ces
L;;Iff:fi;fy;l:;(f;f:z&mmmzole) WS EEM R ~60M CNY CAS-Beijing fund, talent program
ST THGEMAR I 25 (1 B 5 Bk i 45 I WF 7E(2015) 1T SE R f (i 5 eV FRWE A vee .
BRIEHGES LR FRIT ROl W ERG  BEW eemmEin - ~500M CNY Beijing fund (light source)
(ILC.H‘JG; S AFAN ) 5L AR I 25 (1 2 BG WF 7T Wi Fid A L e .
CEPCAIHE X A£ 3 R AL e W (2015) WEEE T HAEABER | year 2017 fundlng request (3ZM) to MOST
{E’(gég)e) i Ll 7 T T A apprOVEd
e TCEPCEl 1AL T (2016) WS TRE i

Basic funding needs for carrying out the CEPC design and

the R&D should be met by end of 2018



CEPC Schedule (ideal)

Time of previous IHEP institutional review

CEPC ‘
Te] o Te] o 7o
- N N (32 ™
o o o o o
N N N N N
Pre-studies En ineeliia;;D Désian Construction Data taking
(2013-2415) g 20 16_2%22) g (2022-2030) (2030-2040)
designissues  design, funding seek approval, site decision
R&D items R&D program construction during 14t 5-
Pre-CDR intl. collaboration year plan
site study commissioning

* 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

Seoul, July 6, 2018



CEPC Path to Realization

e 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

e 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
e upto 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.
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