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Why CEPC?
Precision = Discovery

m‘, m;, sin QW EW symmetry breaking \

Global symmetry of scalar potential
AFB Parity violation; weak isospin
I, 3 active neutrinos
m Fermion mass origin (the only natural quark)
I, Equivalence theorem
Mgy Vacuum stability

K Iy fundamental or composite, or ...... J

We, bump hunters, are also excellent painters of Nature’s details.
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We, bump hunters, are also excellent painters of Nature’s details.

... excluded (ruled out) ... We discover ... is not supported at 95% CL

... consistent with the SM ... We discover a tight constraint on NP ...
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Reminder about the CEPC-SppC

ete- Higgs (Z) factory
E_.~240GeV, luminosity ~2x1034 cm-2s-1, 2IP, 1M H in 10 years
at the Z-pole 1019Z bosons/yr :'oi/f%f Eéffifm"
Precision measurement of the Higgs boson (and the Z boson)

Upgradable to pp collision with E__ = 50-100 TeV (with ep, HI options)

A discovery machine for BSM new physics
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BEPCII will likely complete its mission ~2020s;
CEPC - possible accelerator based particle physics program in China after BII
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Precision of Higgs coupling measurement (7-parameter Fit)
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Precision Electroweak Measurements at the CEPC

| m Current accuracy
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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

Funding, R&D, international collaboration, ... — continued effort since 2013

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



CEPC Schedule (ideal)

CEPC current time
wn I o Te] o To]
S 1S S 8 8
N | N N N ~N
Pre-stui ies Engineeliia;;z sign Construction Data taking
(2013-2015) (2016-2022) (2022-2030) (2030-2040)
design issues CDR, funding seek approval,
R&D items R&D program site decision
preCDR Intl. collaboration construction during
site study 14th 5-year plan

commissioning

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

Energy Ramp
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Progress and updates - CEPC CDR

Lumi.
x1034

Higgs W Z
293 115

Z(2T)
16.6 32.1

Luminosities exceeded those in the preCDR

International Review of CEPC CDR
(June 28-30, 2018, IHEP)
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Review Committee Members:
Brian Foster Oxford U./DESY

Eugene Levichev BINP

Katsunobu Oide (chair) CERN/KEK

Kazuro Furukawa KEK

Manuela Boscolo INFN

Marica Biagini INFN

Masakazu Yoshioka KEK/Tohoko University
Norihito Ohuchi KEK

Paolo Pierini ESS

Steinar Stapnes CERN

Yoshihiro Funakoshi KEK

Zhengtang Zhao (absent) SINAP

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

International Review Report (draft) of CEPC
CDR (June 28-30, 2018, IHEP)

International Review of the CEPC Conceptual Design Report
Accelerator Design -

June 28 - 30, 2018
IHEP, Beijing

The Review Committee unanimously
congratulates the CEPC team on the completion of
the CDR, with remarkable successes in various
aspects of the design. The progress since the pre-
CDR has been a major step in the project...

This is the review report of the accelerator part of the CEPC CDR. The review is done for the
presentations based on the draft version of the CDR. Extensive discussions have been held
between the review committee members and the CEPC team during the review meeting,

General remarks

The Circular Electron-Positron Collider (CEPC) is a very ambitious and import;
aimed at various physics at ZH (Ebeam = 120 GeV), W (80 GeV), ang 216 GeV) production
which would produce the highest luminosity ever achieved byaCollider in the world. The

Superconducting Proton-Proton Collider (SppC) s pla
using the same collider tunnel to explore the

as the second stage of the project
Tfrontier of elementary particle physics.

The Review TETERC ion of the
[ with remarkable successes in various aspects of the design. The progress since the pre-

DR has been a major step in the project, especially the full Gouble-ring scheme, lattice
design, antvarie ynamics with beam-beam effects an @ The

design work on each system has verified the basic feasibility of the project, including the
superconducting RF, normal and superconducting magnets, cryogenic system, vacuum

system, injectors with a booster synchrotron and a linac, instrumentation, control, safety,
civil engineering, etc

The Committee believes that the CDR has
already reached a sufficient level of maturity to
allow approval to proceed to a Technical Design
Report.

ittee believes that the CDR has already reached a sufficien
w approval to proceed to  Technical Design Repo ther hand, we think that
this machine has mort 2

(1) Experiments for ttbar production (Ebeam = 180 GeV);

(2) Even higher luminosity (~x10) at Z and W+;

(3] Higher beam current, up to 50 MW/beam synchrotron radiation loss;

(4] More interaction points;

(5] Polarized beams.
These extensions will be achievable if the machine preserves the possibility to implement
h by relatively small , such as longer quadrupole magnets, a less
compressed layout around the interaction point (IP) with shallower bends, and sufficient
length for the RF section. Actually, such improvements may even reduce the operation costs.
The committee encourages the CEPC team to explore and preserve these possibilites, since
once CEPC is built, no second machine with the same scale is ikely to be buit in the world

J Gao



Progress and updates - CEPC CDR

e*e” Collider Luminosities

Luminosity vs. CM energy

—e—— FCC - Amsterdam 2018
—m=— CepC - Amsterdam 2018
CepC-2T at Zpole

—— |LC-HKJan. 2017
——o6— ILC - Lumi Upgrade TDR

O ILC - New 240 GeV - HK 2018
—+4—— CLIC 99% - Rebaseline 2016
———— CLIC total - Rebaseline 2016

_
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Circular:

offers higher lumi. @ LE
=unprecedented Z,W,+H program
mature technology

HE synchrotron light source (?) 1
very long term: pp upgrade path

N

_
o

Luminosity x 10* cm2 sec”!

Linear: T o T

s GeV

very impressive Higgs precision F. Bedeschi, INFN-Pisa
best Lumi. at higher energies, or only option for VHE

circular & linear colliders are ideally
complementary to each other



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

Preshower

DCH Rout =200 cm

DCHRin = 30cm

| Detector height 1100 cm

CalRin = 250 cm

Cal Rout = 450 cm

7 Yoke 100 cm

) Magnet z= + 300 cm ”

Full silicon tracker
+baseline detector



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

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

IHEP-CEPC-DR-2018-01 IHEP-CEPC-DR-2018-02

IHEP-AC-2018-01 IHEP-EP-2018-01

IHEP-TH-2018-01

CEPC
Conceptual Design Report

CEPC
Conceptual Design Report

Volume | - Accelerator
Volume Il - Physics & Detector

The CEPC Study Group
October 2018

The CEPC Study Group
August 2018




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

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




Progress and updates - CEPC CDR

Bejing
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1) Qin huang dao, Heihe (Compietea in 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
5) Zhejiang (under contact)

6) Jiangsu (under contact)

CEPC Interaction Region
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Progress and updates CEPC CDR

Bejlng

ST v site visits & study
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CEPC is conducting country wide S|te visits and study.
Local government agencies are very receptive and
supportive to CEPC.

CDR study is based on site 1 (Qing Huang Dao).
CEPC Interaction Region CEPC Injection Region

(xiong an)

EISIE (R
collidar tunnel (IR )

BRTZRESH
access shaft for service cavern

/
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Progress and updates - Funding

HEP seed money

11 M RMB/3 years (2015-2017)

R&D Funding - NSFC

Increasing support for CEPC D+RDby NSFC TR & RIS
5 projects (2015); 7 projects(2016)

RERHLITKI

AR RS FY 2016

Ministry of Science and Technology
Requested 45M RMB; 36 M RMB approved
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~60M RMB CAS-Beijing fund, talent program

~500M RMB Beijing fund (light source)

YR

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

> funding request (31M) to MOST approved

Present day

R&D basically met

> funding needs for carrying out CEPC design and




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

Eps@ European Particle Physics Strategy Update

DD S

Jan.2018 Dec 18.2018 Jan 20-24,2020
Call for proposals Closing submission Strategy Update
Febr.2018 : )
for venues for Open Call for scientific inout communlty input Drafting Session
Symposium and P Bad Honnef, GE
Strategy Drafting | |
Session \/ March.2018 May 13-16,2019 |
Call for nominations of Open Symposium
PPG & ESG members Granada, ES March.2020
[ | Strategy Update
June 14.2018 submitted to Council
Council decision on Sept.2019
venues and dates Physics Briefing
I Book available
‘/ Sept 27,2018 consultation &
Council launches the consensus building
Strategy Update process & |
Qrgan/sat/on &- establishes the PPG and r'&;;g:;g@;;:;;;': . May.2020
Input preparation ESG I after May 2019 will be taken } Council to approve
by community I__into account in the process_ | Strategy Update




Progress and updates — Path to realization

Chinese Government: actively initiating major-international science project...”
E’% (2018) 55 (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


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

Goals and Plan



CEPC Schedule (ideal) — Goals and Plan

CEPC current time
o ‘ | g g ; .
& VvV ] & & &
Pre-studies Engineelfiar‘lz Design Construction Data taking
(2013-2015) (2016-2022) (2022-2030) (2030-2040)
design issues CDR, funding seek approval, site decision
R&D items R&D program construction
preCDR Intl. collaboration during 14th 5-year plan
site study commissioning

R&D, validation, and industrial preparation

Global collaboration and strategy

Best positioning CEPC for national government’s positive decision
Realization of the CEPC project
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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)
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[2019.08.16-08.21] 1st Circular of the XVIII International Conference on Hadron Spectroscopy and
[2019.07.01-07.05] CEPCHIE-iRFNSREFFLIERIN

[2019.05.17-05.20] 23rd Mini-workshop on the frontier of LHC
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[2019.01.07-01.25] IAS Program on High Energy Physics 2019
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