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Introduction & Reminders



Reminder about the CEPC-SppC

e*e  Higgs (Z) factory
E.,~240GeV, luminosity ~2x10% cm™2s™!, 2IP, 1M Hin 10 years B
at the Z-po]e 10107 bOSOHS/yr Higgs precision

1% or better
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 Bl



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)

I
CEPC | current time
= ‘ Il' & & 3 &
& v & & & &
Pre-stu#ies Engineeliisr:z Design Construction Data taking
(2013-2015) (2016-2022) (2022-2030) (2030-2040)
designissues  CDR, funding seek approval, site decision
R&D items R&D program construction during 14t 5-
preCDR Intl. collaboration year plan
site study commissioning

e CEPC data-taking starts before the LHC program ends around 2035

* possibly con-current, and complimentary to the ILC

November 12, 2018



Progress and Updates



Progress and updates - CEPC CDR

Monday, November 12, 2018

Energy Ramp
10 ->45/120GeV

08:30 - 10:10 Plenary: Plenary I

10 GeV Electron

Injector
! Booster Convener: Prof. Guangda Zhao (Peking University)

Positron = Location: A214, Main building
Three rings in the sane charM 0830 Welcome 10’
» CEPC & boost = |
: SppC oo O Speaker: Prof. Yifang Wang (IHEP)
Booster Cycle (0.1 Hz)
08:40  Project Overview 30’
— ker: Prof. Xinchou Lou (IHEP
Main Ring Speaker rof. Xinchou Lou ( )
09:10  Physics motiviation 30’
| Speaker: Prof. Nathaniel Craig (UC Santa Barbara)
v o120 GeV 09:40  CEPC Accelerator CDR and R&D towards TDR 30’

Speaker: Prof. Jie Gao (IHEP)
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. presented at
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[ Booster Ring (on top of \ paraIIEI sessions
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N at this workshop

SRF system location of CEPC (two RF stations)

Layout of 650 MHz SRF system for Collider Ring 8



Progress and updates - CEPC CDR

Lumi.
x1034

Higgs W Z
293 115 16.6

Z(2T)
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 Zand 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 byCollider in the world. The
superconducting Proton-Proton Collider (SppC) s plapaedas the second stage of the project

using the same collider tunnel to explore the frontier of elementary particle physics.

The Review Committe y TETERC the

[ with remarkable successes in various aspects of the design. The progress since the pre:
has been a major step in the project, especially the full Gouble-Ting scheme, lattice
design, am beam dy th beam-beam effects and collects fie

ittee believes that the CDR has already reached a suffi
low approval to proceed to 2 Technical Design Repor

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
T allow approval to proceed to a Technical Design
Report.

this machine has more potentiztor-for

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

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

(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 (1P) 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 possibilities, since
once CEPC is built, no second machine with the same scale is ikely to be but in the world.

J Gao



Progress and updates - CEPC CDR

Luminosity vs. CM energy

e’e” Collider Luminosities

— e FCC-Amsterdam 2018

Circular: L 5 g
offers higher lumi. @ LE g E‘Z I S L om
=>unprecedented Z,W,+H program 3 | 4 CLIC total- Rebaseine 2016
mature technology E “’;’\

HE synchrotron light source (?) -

very long term: pp upgrade path :

=

Linear: :
- - - . - = | T I I ] |
very impressive Higgs precision Y e 3
best Lumi. at higher energies, or only option for VHE T Bedeschi INFN-Pisa

Vs GeV

circular & linear colliders are ideally
complementary to each other

June 13, 2018



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

Yoke 100 cm e >
— Magnet z= + 300 cm

Full silicon tracker
+baseline detector



Progress and updates — Detector-Physics

Physics Performance 1040-1230  plenary: Plenary II

Convener: Prof. Suyong Choi (Korea University)

95% CL reach from the 12-parameter EFT fit Location: A214, Main building
107 iggs + e = . A '
| LG 3000 o T e ] 1040  CEPC detector and physics CDR 30
C | W CEPC 240GeV (5.6/ab) on ] . :
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] Speaker: Prof. Mangi Ruan (IHEP)
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14:00 - 15:30 Plenary: Session III

i acation A4 Moo building
. 4:00  Physics studies and detector R&D towards the TDR 30’
Speaker: Prof. Marcel Vos (IFIC (UVEG/CSIC), Spain)
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CDR Volumes 1 (Accelerator) and 2 (Physics-Detector) , are available at

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

IHEP-CEPC-DR-2018-01

IHEP-AC-2018-01

CEPC
Conceptual Design Report

Volume | - Accelerator

The CEPC Study Group
August 2018

November 12,

CEPC

IHEP-CEPC-DR-2018-02

IHEP-EP-2018-01

IHEP-TH-2018-01

Conceptual Design Report

Volume Il - Physics & Detector

The CEPC Study Group
October 2018




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

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

Public release of printed CDR volumes
14:40 November 14 in A415

November 12, 2018

14



Progress and updates - CEPC CDR

W vV site visits & study
gl v facility deign
v’ construction plan

T V:. — I ) ~

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).

14:00 - 15:30 Plenary: Session III
Location: A214, Main building
14:00  Physics studies and detector R&D towards the TDR 30’
Speaker: Prof. Marcel Vos (IFIC (UVEG/CSIC), Spain)

14:30 SppC and HTS status and R&D 30’
Speaker: Prof. Shinian Fu (IHEP)

15:00 CEPC-SppC infrastructure 30’
Speaker: Ms. Yu Xiao (Yellow River Engineering Consulting Co., Ltd)




Progress and updates - Funding

2017 workshop

ERELM &R

AR bY'<dlb

HEP seed money

Ministry of Science and Technology

11 M RMB/3 years (2015-2017) Requested 45M RMB; 36 M RMB approved

e _— 7 BE IR IE 51 BB F X AL X IR AN X 4
3 Increasing support for CEPC D+RDby NSF TR &H: AR
R&D Funding - NSFC 5 projects (2015); 7 projects(2016)

RS ANFRERAHE
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gy RMMAERRAATINE ke am wemaeou | T

itee  ram wemees | 00M RMB CAS-BEIjlng fund, talent program

WG EEH - .

itee s sense |~ 500M RMB  Beijing fund (light source)

WG BURE MO -
(gi(;-iIGili}Z“‘ ERERTr TS fii M R i B B TE BT
CEPCAHlIX L% % R4 i 90(2015) ke T siennwr | year 2017 fundlng request (45M) to MOST
FIHFEIR Hepsti iy . - - . .
RIS Ji 44 i AP LT T
7 2016 WS &S oo and other agencies under preparation
. Feepeal 1AL iz i(015) WS TEf e

Present day

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




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

European StraMEz)

European Particle Physics Strategy Update

PRI ST N>

Dec 18.2018 ‘ Jan 20-24 2020‘

Closing submission Strategy Update
community input Drafting Session
I Bad Honnef, GE

organisation &
input preparation

Jan.2018
Call for proposals Febr 2018
for venues for Open e ——
. Call for scientific input
Symposium and
Strategy Drafting | l
Session ‘/ March.2018
Call for nominations of
PPG & ESG members
| |
June 14,2018
Council decision on
venues and dates
|
‘/ Sept 27,2018

Council launches the
Strategy Update process &
establishes the PPG and
ESG

by community

May 13-16,2019 |
Open Symposium
Granada, ES March.2020
Strategy Update
submitted to Council
Sept.2019

Physics Briefing
Book available

consultation &
consensus building
1

BT — ' | May.2020 ‘

Physics results appeatin 1 X
H v ppeartd Council to approve

I after May 2019 will be taken
| into account in the process 1 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

Seoul, July 9, 2018 19


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

Goals and Plan



CEPC Schedule (ideal) — Goals and Plan

CEPC current time
Te] o Te] o 7o
2 ' v 8 8 g g
Pre-stuiies Engineelfisr:z Design Construction Data taking
(2013-2015) (2016-2022) (2022-2030) (2030-2040)
designissues  CDR, funding seek approval, site decision
R&D items R&D program construction during 14th 5-
preCDR Intl. collaboration 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

November 12, 2018 21



This Workshop and Future



This Workshop

International Advisory Committee Scientific Committee
Young-Kee Kim (Chair), University of Chicago Daniela Bortoletto, Oxford (UK), co-chair

Barry Barish, Caltech (USA) . . . . . L. i .
Hesheng Chen, IHEP(China) Jianming Qian, Univ. Michigan (USA), co-chair

Michael Davier, LAL (France ) At-large members
Eckhard Elsen, DESY (Germany) Suyong Choi, Korea Univ. (South Korea) Joao Guimaraes Costa

Brian Foster, DESY/U. Hamburg (Germany)  |HEP Jje Gao, IHEP Yuanning Gao, PKU Suen Hou, Academic

Rohini Godbole, CHEP, Bangalore (India) .. T . . .
David Gross, UC Santa Barbara (USA) Sinica (Taipei) Bill Murrav. Warwick (UK) Chris Tullv. Princeton

George Hou, Taiwan U. ( Taiwan) Paralle session conveners

Peter Jenni, CERN & Albert-Ludwigs-Univ. Silicon detector: Massimo Caccia (Insubria, Italy), Qun Ouyang (IHEP)

Freiburg Gas detector: Paolo Giacomelli (Bologna, Italy), Huirong Qi (IHEP)

Eugene Levichev, BINP (Russia) Calorimetry: Jianbei Liu (USTC), Chris Tully (Princeton, USA), Haijun Yang (SJTU)
Lucie Linssen , CERN Machine-Detector Interface: Sha Bai (IHEP), Ivanka Bozovic (VINCA, Serbia), Hongbo
Joe Lykken, Fermilab (USA) Zhu (IHEP)

Luciano Maiani, U. Rome (ltaly) Trigger/DAQ/Computing: Wolfgang Kuehn (Giessen, Germany), Weidong Li (IHEP),
Michelangelo Mangano, CERN Zhenan Liu (IHEP),

Hitoshi Murayama, IPMU/UC Berkeley (Jz Higgs physics: Yaquan Fang (IHEP), Hong-Jian He (SJTU), Nathaniel Craig (UCSB, USA
Katsunobu Oide, KEK (Japan) Electroweak physics: Maarten Boonekamp (Saclay, France), Ayres Freitas (Pittsburgt
Robert Palmer, BNL (USA) USA), Zhijun Liang (IHEP)

lan Shipsey, Oxford (UK) Flavor and QCD physics: Lars Eklund (Glasgow, UK), Peter Skands (Monash, Australiz
Steinar Stapnes, CERN (Norway) Jianchun Wang (IHEP), HuaXing Zhu (ZJU)

Geoffrey Tayler, U. Melbourne (Australia) Beyond Standard Model: Qiang Li (PKU), Andrew Long (Michigan/Rice, USA)

Henry Tye, IAS, HKUST (Hong Kong) Tools and performances: Jean-Claude Brient (LLR, France), Mangi Ruan (IHEP)

Hendrik J. (Harry) Weerts AM! [1ica)
Global contribution to this workshop & record participants at~350



This Workshop and Beyond

This workshop is very timely and important for CEPC to move beyond the CDR
What does it take to make the design to a reality, so we will have an e*e Higgs factory?

09:40 CEPC Accelerator CDR and R&D towards TDR 30’
Speaker: Prof. Jie Gao (IHEP)

14:00  Physics studies and detector R&D towards the TDR 30’
Speaker: Prof. Marcel Vos (IFIC (UVEG/CSIC), Spain)
12:30 - 14:00 IB meeting

Conveners: Prof. Yuanning Gao (Peking University), Prof. Jie Gao (IHEP)
Location: B410, Main building

10:30 - 12:30 Plenary: Session IV - discussion on future plan and organization

Wed., Nov. 14 Conveners: Prof. Yuanning Gao (Peking University), Prof. Christopher Tully (Princeton, USA)
Location: A214, Main building

» Future plan and organization

» TDR details, schedule, organization - develop the plan and fill the holes
» Take on TDR tasks; industrial support and preparation
» Nominations for international conveners

» International collaboration and support Global effort to realize CEPC



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)



