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A Brief Historical Recall: High Energy Colliders and Factories

SppC, FCC-hh
Year muon collider
FCC-ee

Future Large Colliders -

(H,t, Z,W...Dark matter) ' .
CEPC/ILC/CLIC: new e* e~ colider

New paradigm/theory

(B physics...)

The era of Higgs

boson started
from 2012

SuperKEKB:+/s ~ 10 GeV,

(t — charm,...)

Status of the CEPC Project-J. Gao

BEPCIl:\/s =~ 2 — 5 GeV,

(T mass, charmonium,...)

VEPP-4:\/s ~ 1.5 — 2.0GeV,

(B-quark, CP violation, CKM...)

(Z, W bosons,...)

T —cnarm,...

« Advanced colliders equipped with
R - —~ advanced precision detectors
L 103> -~ :
& "= = Higgs,...
\ LHC/CERN: - Higgs boson 2012
\
~ 1033 \ CEPC-SppC was proposed
\ by Chinese scientists in Sept.
~ 1033 \ 2012 after Higgs Boson was
Tau neutrino .
2000/Fermi lab discovered on July 4, 2012 at
\ ermila CERN

BEPC:\/s ~ 2 — 5 GeV, £ ~ 1031

CESR:\/s =~ 10 GeV

b —

Bottom,...

T T —

(J/p,c-quark, t ...)

Fermilab: 400GeV p on Cu, Pt

SPEAR&BNL

(et e~ colliders

)

CEPC fast luminosity fe(dback Sept

2024, IHEP

proton accelerators)

Top quark 1995

W,Z bosons 1983
Gluon 1979/DESY

Bottom quark 1977
Tau 1975/SLAC

J/W,c-quark
1974/SLAC/BNL



| The common physics goals in complementary |

2035 start physics
;::E‘ { C E P C Copl: 50/16/240 Gev
o )

CERN

USA

Worldwide High Energy Physics Goal

Timelines and Common Efforts

B proton collider W Construction/Transformation

B8 Electron collider -
Pi tion /R
B muon collider veparation / R&D

.

2038 start p
IWe: 250 Gey
2 ab?

1 Tev
=454 ab"

S yean

ATkm tunnel 40 km tunnel

10Q/W/20 ab SppC: 751248 TeV, 1020 ab*

LHC HL-LHC (14TeV, 3 ab™")

(136TaV. 450 1" )

Future large colliders have the
common physics, accelerator
and detector technologies:
SC accelerator technologies,
positron source, damping ring,
final focus, MDI, cryogenic

| system, sustainability, industrial
promotion and participation.
Also, common outreach activities

2048 start physics
100km tunnel, installation ICCen! 0/100/ 190 Gev instaliation

\
f AN - FCC hh: 100 TeV = 30 ab™’

2048 start physics
CLIC: 380 GeV 15TeV 3Tev
1.5ab! 2.5 ab? 5 ab*®
29 krm tunnel S0 km tunnel

holding 11 km tunnel

EETuEEENET SRS ENE aEaNEeEEE SEEslEEEE EERaEm e

SRTI
2020 2030 2040 2050 2060 2070 2080

— WU Luiiues

Proposals emerging from Snowmass 2021 for a US based collider

ccce 2040 start physics

‘ CCC: 250 GeV 550 GeV 2 TeV
5 yeans # km tunnel 2 ab™ ~ 4 ab?

2090

upgrade
Muon Collider 2045 start phrysice “
S iaie o - Snget s Snowmass 202
T .10 Note: Possility of
OR Akm«6km km ring 10km & 16.5 km tunnels — 125.Gev or 1 TeV a3t Stage 1
RSN EErREEEED TEENEEEEEE EEEEEEENE CTEERENEEEN RN NS
2020 2030 2040 2050 2060 2070 2080 2090

HALHF was proposed in 2023 as a Higgs factory based on plasma accelerator technology

Luminosity /IP (em~*s-%)

o

CEPC vs FCCee

Center of Mass Energy (GeV)

~=CEPC (30 MW)
——CEPC (SO MW)

\ - FCC-ew (50 MW, FS MTR)

Operation mode

W

| CEPC (TDR. 30 MW)
| CEPC (TDR, 50 M)

16

267

| FCC-ve (FS MTR. 50 MW)

20

1.25

~—
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H/tt-ba

r

CEPC collider ring (100km) CEPC booster ring (100km)
CEPC TDR S+C-band 30GeV linac injector

ESBS: Electron source & bunching system PSPAS: Positron source & pre-accelerating section
FAS: First accelerating section 585 Second accelerating section
EBTL: Electron bypass transport line TAS: Third accelerating section

EBTL [ ] = Damping ring

ESBS FAS —

Tt 1

S50MeY  1.1Gev 200MeV 1.1GeV  1.1GeW

- 5.5m -

_1o0z.am | _‘ B0O.9rm pii.im 1163.2m
|

1501.3m
1800.0m
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CEPC Accelerator System Parameters in TDR/EDR

Linac Booster Collider
Parameter | Symbol Unit Baseline t H | W Z Higgs Z w tt
Off axis | Offaxis | Onaxis| Off axis Off axis injection N b f1p 5
injection | injection |injection| injection umper of 1Fs
Energy E./E,. GeV 30 Circumfer. km 100 Circumference (km) 100.0
iti (Ie':lJ:rCtlon GeV 30 SR power per beam (MW) 30
Repetition ; Hy 100 qy_ =
rate rep E:;:Sgtlon GeV 180 120 80 . Energy (GeV) 120 45.5 80 180
) r'?]‘égf:)er Lord Bunch number 35 | 208 |201+7| 1297 | 3978 | 5067 | |Punchnumber 268 11934 1297 35
u - Emittance &/g, (nm/pm 0.64/13 | 0.27/1.4 | 08717 | 1.4/47
pulse Maman nc | 099 | 07 |203| 073 | o8 | os1 1ce &5 (nmipm)
unch charge Beam size at IP o, /g, (um/nm) 14/36 6/35 13/42 39/113
Bunch nC 15 (3) Beamcurrent | mA | 0.11 094 | 098 | 2.85 9.5 14.4 —— rotal
charge ' SR power MW | 093 | 094 | 166 | 094 | 0323 | 049 (rﬁ:; ength (natural/total) 2341 | 2587 | 2549 | 22129
Energy Emittance nm 2.83 1.26 0.56 0.19
spread O 1.5X10°3 RF frequency | GHz 1.3 Beam-beam parameters & /& [ 0.015/0.11 (0.004/0.127(0.012/0.113| 0.071/0.1
RF v_ol_tagt? GV 9.7 217 0.87 0.46 RF frequency (MHz) 650
Emittance or nm 6.5 fFrlélyzjrﬁg[t?n h 0.1 014 | 016 | 0.27 18 0.8 Luminosity per IP (103 cm2 s?) 5.0 115 16 0.5
Transport lines © @ Running scenarios: Higgs 10 years, Z 3 years, W 1 year, ttbar 5 years I
5 ©)
@D ® N y _ CEPC Technical Design Report (TDR) includes:
Linac Booster \® Collider © 1) CEPC Accelerator TDR
_10\7 30~180GeV 180GeV >| dump| | 2) CEPC Detector TDRrd (rd=reference design)
DR 1.1GeV me will be completed by June 2025

N~
®

A /
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CEPC Key Technology R&D Status in TDR 7

Specification Met J ototyp ’

Manufactured J Magnets 27.3%
fmi “ﬁ /) L /' Vacuum 18.3%
.\1 »m:‘;; o | LJ RF power source 9.1%
' u:{w«%u-« ! : J Mechanics 7.6%
| " g/ Magnet power supplies 7.0%
«/ SCRF 7.1%

J Cryogenics 6.5%

J Linac and sources 5.5%

J Instrumentation 5.3%

L_JControl 2.4%

p‘J Survey and alignment 2.4%

| i ‘/ Radiation protection 1.0%

J SC magnets 0.4%

Key technology R&D in TDR spans all component lists in CEPC CDR | </ Dampingring 0.2%
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CEPC Booster 1.3 GHz 8 x 9-cell High Q Cryomodule

CEPC booster 1.3 GHz SRF R&D and industrialization in synergy with CW FEL projects.

Horizontal test CEPC Booster LCLS-11, SHINE LCLS-II-HE
Parameters .
results Higgs Spec Spec Spec
Average usable CW E_..(MV/m) 23.1 3.0x101°@ 2.7x101°@ 2.7x101 @

IHEP 1.3GHz 9cell cavity high field high Q
Achievement with Mid-T baking technology
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Klystron No. 3 (MB}
Efficiency 80.5%

Klystron No. 1
Efficiency 65%

(auz0 | 77.296@849kW pulsed in 2024| (under fabrication)

Pulsed RF Mode (30% duty factor, 60ms/5Hz) 70 5%4@ 630kW

High Voltage vs. Power&Efficency
%0 o8 j |' '\c\\'\ N2 D
800 k". 0.7 - WD »
700 : S i 48 wrm
600 : " o5 3
e 04 &

500 // 03 =
400 > 0.2
300 ez Los ! |
200 o« 0

60 70 80~%— PowerdW) - 118(%) 110 120

CEPC collider ring 650MHz klystron development in TDR phase

-

Parameters Value
Frequency 5720 MHz
Output Power 80MW
Pulsed width 2.5us
Repetition rate 100Hz
Gain 54 dB
Efficiency 47%
3dB bandwith +5MHz
Beam voltage 420 kV
Beam current 403 A
Focusing field 0.28T

C band 5720MHz 80MW Klystron

‘max{@ FE = 0.186E+05 V/mm
LE ‘//.L:nm @Anode = 0.155E+05 V/mm
l I l I - ] & = Beam Current =390 A

et e - L Beam Voltage = 410 kV
- ! ' Perveance = 1.49 uP

Perncmy e

Ve (Sohwr! ¥IEE) o | 100.0 0a 0 0. 0 400.(
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C band 5720MHz 80MW
Klystron design progress to be
constructed in 2025
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CEPC Accelerator International TDR Review and Cost Review
June 12-16, and Sept. 11-15, 2023, in HKUST-IAS, Hong Kong

CEPC Accelerator TDR Review
June 12-16, 2023, Hong Kong

Domestic Civil Engineering
Cost Review, June 26, 2023, IHEP

Status of the CEPC Project-J. Gao
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9t CEPC IAC 2023 Meeting
Oct. 30-31, 2023, IHEP

Table 12,1.2: CEPC project cost breakdown, (Umt: 100,000,000 yuan)

Lol 64
: Project manngement )
| Accelenutor | 1%
| Conventional facilites | 1l
| Gaunma-ray beam lines | i
| Expenments | 40
27

Contingency (8%)

7.4%
CEP(C
Techwien! Design Report

100%
0.8%
§29

T 28%
0.8%
1%
74%

® Project management
u Accelerator

» Conventional facilities
» Gamma-ray sources

» Experiments

u Contingency

CEPC accelerator TDR has been completed and
formally released on December 25, 2023:

Distribution of CEPC Project total TDR
cost of 36.4B RMB (~5.2USD)

http://english.ihep.cas.cn/nw/han/y23/202312/t20231229 654555.html

CEPC accelerator TDR has been published formally in Journal
Radiation Detection Technology and Methods (RDTM) on June 3, 2024

DOI: 10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y

Mini-workshop on CEPC fast luminosity feedback, Sept. 14, 2024, IHEP
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http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html
https://doi.org/10.1007/s41605-024-00463-y

CEPC Engineering Design Report (EDR) Goal

2012.9 2015.3 2018.11 2023.10 2025 2027 15 five year plan

CEPC proposed  Pre-CDR CDR TDR CEPC Proposal EDR Start of construction
CEPC Detector

reference design

—
CEPC EDR Phase General Goal: 2024-2027

After completion CEPC accelerator TDR in 2023, CEPC accelerator will enter into the
Engineering Design Report (EDR) phase (2024-2027), which is also the preparation phase
with the aim for CEPC proposal to be presented to and selected by Chinese government
around 2025 for the construction start during the ”15th five year plan (2026-2030)” (for
example, around 2027) and completion around 2035 (the end of the 16th five year plan).

CEPC EDR includes accelerator and detector (TDRrd)
CEPC detector TDR reference design (rd) will be released by June 30, 2025

CEPC Accelerator EDR goals, scope and the working plan (preliminary) of 35 WGs summarized
in a documents of 20 pages, EDR progress be reviewed by IARC in Sept. 18-20, 2024

Status of the CEPC Project-J. Gao Mini-workshop on CEPC fast luminosity feedback, Sept. 14, 2024, IHEP 11



CEPC Milestones, Timeline and Human Resources

Year 2012 2013 2015 2017 2023 2025 2027 2030 2035
Human resources (TFE) ~50 ~200 ~300 ~500 ~2800 ~2500

Accumulated
Accelerator human | accelerator

Year

resource spending
Billion RMB . ccumulated investment Proposal (2025) for CEPC entering 15t five year plan
2015 50 - g Investment poryoar
2018 100 _ §
2023 200 0.2 xx

36.4B RMB
Total construction

CtEPf[: dEDR I;e_na}ln ~2B RMB/year
; PR SIte stuay ana Civi during operation
CEPC kickoff meeting in Sept. 2013 CEPC detector reference design engineering design
Will be completed by June 2025
2012.9 2013.9 2015.3 2017.4 2018.11 2023.12 2024 ~ 2027 ~2035
CEPC proposed Pre-CDR Progress report CDR TDR EDR start of construction = Completion

—

Status of the CEPC Project-J. Gao Mini-workshop on CEPC fast luminosity feedback, Sept. 14, 2024, IHEP 12



CEPC Accelerator Development in EDR-1

13

w=»  CEPC Magnet Automatic Production Line in EDR

Field measurement
of the magnet

Stncklng of 1/3 Production of Assembly of the
length core full length cores magnet

. CEPC NEG Coated Vacuum chamber
% Automatic Production Line in EDR

NLL cowmng Saabty by honsontal meitod

e T

AGWANOMILG Glaoed VWb prampon 7 as 0o for msembieg

Plan: Middie of 2024 design completed, Middle of 2025 to be completed

Production bne of HEG coosng. seanig

; CEPC 650MHz High Efficiency High Power Klystron
9 Development and RF Power Distribution System

CEPC klystron R&D

Edyurum o, |
UiMickency 459

Pulsed RF Mooe (30% duty factor, G0me/SHZ) T7.2% @ A4%0W pulscd in 2024

High Vettage va. Power&ENicancy
<

|
« ¥l
-l

I ZEZRERE

- e e - . -

Power Supply Madulator

r""l"‘f'

1 R TR
- .

ysiran Mo 5 MW
ey 00.5%
s |under Sabrication)

T be tested in 2024

o O -

|

Three prototypes of the 650MHz 800KW CW klystrons
are developed. The efficiency reaches 77.2%

PSM is developed with the industrial collaboration

RF tunne! distnbution was planed

«» CEPC 80MW C-band Klystron Development in EDR

Plan: Middle of 2024 design completed, March of 2025 high power test

Beam dynamic with CST code

Paramuters Velue
Frequency 5712 Mz
Output Power BOMW
Drive power 350w
Gon 4 d8
Efficency 7%
3R bardwith £10MHz
Beam voltage 420 kv
Beam current 403 A
Forusing field ~0.27 T mawimum

Mechamcal conhguration



CEPC Accelerator Development in EDR-2
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};Q CEPC 650MHz SC Full Size Cryomodule Development in EDR

N & .‘:—-'l
gy
- - -;,-;('-n.-gt

. N)t""“&i" .)

- ——

CEPC collider ring 650MHz 2*cell short test modude has been completed in TOR phase

The collider Higgs mode for 30 MW SR power per beam will use 32 units of 11 m-long colider cryomodules will contain
six 650 MHz 2-cell cavities, and therefore, a full size 650 MHZz cryomodule will be developed in EDR

Plan: Middle of 2024 design completed, End of 2025 to be completed

CEPC Mockup Tunnel in EDR

e

Booster magnets installation

Collider ring magnets
A 60 m long tunnel mockup, nctuding parts of arc section and part of RF secton Supports

To demonstrate the inside tunnel alignment and installation. especially for booster installation on the roof of the tunnel
Plan: Middle of 2025 to be completed

~> CEPC MDI in EDR

MDI | Layout '

More detailed works on MDI need to be done in EDR together with
or group: Background, Be pipe, RVC, Integration, alignment, mechanics, ..

=LkMIEW

¥ CEPC Alignment and Installation Plan in EDR

Component Eo~inamt vl .
Pre-alignment v

Geoid refinement Visual instrumens

Circ

Sarth efigoodd

CERC instaliaton plane

GPS receiver Surface Controt
Beboh pie B Eadmisd tops  NODWDAK & o
\ 1470d P e
f castpoint 'O / N0\ - TV
7 \ ~ T
3 ‘[ ‘ | :: ? nis [0
s v Z E ‘ \ J - [T T it
: —y ! 3 £ o / "" TN, o *imgdornenm doam-hased alignment
P Y N [ v h e
g‘» :5 o \E'“"-./ Lo T i i
Permanent polnl Backbone Control network
: B Pt {short bna:300m: loag line 600m) Tunnel Control nelwotk

(inteeval of 6 mwters)
RS



CEPC Accelerator Alternative Options 1

g% CEPC Plasma Injector (alternative option) and TF Plan s.@ CEPC Polarization Studies (alternative option)

CEPC plasma injector scheme: :j)
From 10 GeY > 30GeV > TR =2 2 -
Simulation results show that it works on paper y
with reasonable error tolerances for both electron -
and positron beams injected to the booster

ol
]
o

Phase | {YearG-Year2)
Re-design and install transport be

o FEL studies

[ PWFA/LWFA TF based on BEPC-Il Linac and HPL has been founded by CAS 90M RMB in Sept. 2023 l

¥

Compton

Mrmsurerz=s
| polarimater

Booster

Polarized
eloctron Generation Mungudethia Spin

uspolringd rotators

clecron ’ n

source

| - {
Vet eed A ————
—_—
-
pOMron
e /

Muootensnon Urfazmtion

Mitigation of Resonant
pin resonances Depolarization

Both the transverse and longitudinal polarization and Z, W, are feasible (Higgs under study)

* Implement the lattice design to accommodate polarized beams: spin rotator,
wiggler, Compton polarimeters, dumping ring and booster design, etc.

* R&D of Compton polarimeter, polarized electron sources, spin rotator, etc.

» Simulate the process and effects of errors

» Carry out experiments at BEPCII & HEPS booster

4

Statuas of the CEPC Projects-), G

Plasma accelerator technology development towards
CEPC injector and future e+e- linear colliders

Polarization beam technology development towards
precision physics experiments




CEPC Detector: Idea of the “4t" Concept”
towards Reference Design

16

CEPC
Detector
TDRrd
(rd=refe
rence
design)
will be
released
in June,
2025

Requirements Challenges

boson mass p > Support Particle flow wit

rBSO|U'[I0n0 > High granularity

(BMR ~3%) > High precision
0.07F e e e

Novel detector design

CEPC [ 12z — vqq (ud) Cleaned

006} [ww - wawarcieaned 5 Dased on PFA calorimeter
o oo mmmweemd 20 improve the BMR from
S, 0.04; ' ‘ / : 4% to 3%
2 0.03f | J\'] \
2 F / \ f | ; Detector Key parameter ~ World level 4% concept
0.02\- \ =
N | PFA based EM shower ~20%/\E <3%/\E
By V9V - EM calorimeter E resolution
G | SR | o~ bk d
o mary PFA based Single hadronE ~ ~50%NE ~ ~40%/E
Hadron calorimeter resolution

Silicon combined with gaseous chamber as the tracker and PID
ECAL based on crystals with timing for 3D shower profile for PFA and EM energy
Scintillation glass HCAL for better hadron sampling and energy resolution

|

5



CEPC Detector R&D: Vertex Detector and Tracker (examples)

. Develop CEPCPix for a CEPC fracke
|} ! o | . it
2 layers ! |ladder R‘.. 6 mm Goal: oflP)~ 5 um for high P track basing on ATLASPIx3 CNATUKIDE

CDR design specifications TS 180 nm HV-CMQ
« Single point resolution ~ 3ym
*  Low material (0.15% X,/ layer)
* Low power (< 50 mWicm?)
*  Radiation hard (1 Mradiyear)

Silicon pixel sensor develops in 5 series: /’/ .
JadePlx Tmctﬁul’lx CPV Arcadia, CEPCPIx
& fr——
4 Yy -y
i.z// v ) 2 Arcadia by ltalian groups
; TaichuPix-3, FS 2.5x1 5em?  CPVA(S0L3D) 64.-64amay  for IDEA vertex detector
adePix-3 P ~16+23 yr0? : L

SRSEERS PAGE G 2 H0 o 25x25 um pixel size ~21:17umipixelsze | Eoungry 110 nm CMOS

PIIEETTSET Y TR,

Towee-dazz I80nm CIS process
Resoldution & micrens, $3mW/on®

A DC between
2 outer fayers

Goal: 3o WK separation up to ~20 GeVic.

Cluster counting method, or dNIdx, measures the
number of primary ionizabon

Can be optimized specifically for PID larger cell
size. no stereo layers, different gas mixiure

Full silicon
trackers

Garfiold++ for simulation, realistic alectronics, peak
finding sigorithm development.

™ K/w yeperstion vy momentum (B50° )

* Noae .| & Smustyivine

Avphtade (w0)

Tivw () Monartum (CaV e

IHEP and Italian INFN groups have close collaboration and regular meetings.
IHEP ioined the TB (led by INFN aroup) in 2021 and 2022

Full vertex detector prototype (TaichuPix-3, JadePix-3) has TB at DESY in Dec. 2022.

G TEST BEAM
Targe , - 1
e ﬂv‘m» no
/‘d’- e 3 Y

1 pESYN >

Hnmap of 4 GeV e'/o beam

r G tloyors of ne
D M fw
x TaichuPix-3 m -
PR Telescope
N (6 layers )
ce 'H A

Baseline main tracker
afr4) ~100 um

MOST 1 (IHEP+THU)

3 65 nm CMOS ASIC i

- - -—
3 o by i
E =y
i = i

+ Power < 2.5 mWich 4

GEM-MM cathode TPC Prototype + UV laser beams Low power FEE ASIC

Challenge: lon backflow (IB8F) affects the resolution.
It can be corrected by a laser calibration st low
Iumnosny. but difficult at hlw luminosity Z-pole.

- g f <
. st v -

wreeas| L owmazgm ||

N B G e e e F NN

o_ < 100 um for drift lenath of 27cm



CEPC EDR Site Selection and Civil Engineering Design Progresses

Preliminary EDR site selection 1+ &+ & i b= e

report (completed
port ( ¥ ) | The number of shafts is under optimization I Plan-4 (bleu colored)

On site geological investigation

Experimental region shaft cross section design  Arc region shaft cross section design SRF region shaft cross section design

18



CEPC International Collaboration-1 o

CEPC attracts significant International
participation and collaborations

WPCTIC OB 18 0

Accelerator TDR report: 1114 authors from 278

institutes ( including 159 International Institutes, 38 Bieln CEPC
countries ) Published in Radiation Detection Technology Srwe Conceptual Design Report
and Methods (RDTM) on June 3, 2024: M
DOI: 10.1007/s41605-024-00463-y arXiv: 1809.00285 arXiv: 1811.10545

https://doi.org/10.1007/s41605-024-00463-y

oty
sher 2018

CEPC
Techwical Dewign Report

arXiv:Z312.14363
1194 authors
278 institutes
(159 foreign Institutes)
tries

More than 20 MoUs have been signed with
international institutions and universities

» CEPC International Workshop since 2014
+ EU-US versions of CEPC WS since 2018

* Annual working month at HKUST-IAS (mini workshops and
HEP conference) since 2015



https://doi.org/10.1007/s41605-024-00463-y

CEPC International Collaboration-2

The 2023 International Workshop on Circular
HKIAS23 HEP Conference, Feb. 14-16, 2023 Electron Positron Collider, EUEdition,University

https://indico.cern.ch/event/1215937/ of Edinburgh, July 3-6, 2023
https://indico.ph.ed.ac.uk/event/259/overview

SR THE UNIV
¥ o EDIN

OEETR 1S st

Hicoh Fnerav Physiecse
February 12 - 16, 2023

onterance’ Fatvary T4 - I SN0

=
-
o
(<]
o
o
o
0
s

The 2023 1ngernational Warkshop on thie Circular
Elgctron Positron Collider, European Edition
University of Edinburgh 3-8 July 2023

The 2023 international workshop
on the high energy Circular
Electron Positron Collider (CEPC)

https://indico.ihep.ac.cn/event/19316/

n M I

Mg w,.ﬁ"’/. Vet Merviow Wi Pere
ety Aave e, 511 Apr 2004

L tve

Professor Peter Higgs passed away
on April 8, 2024. We miss him.

The 2024 HKUST IAS Mini workshop and conference were held
from Jan. 18-19, and Jan. 22-25, 2024, respectively.
https://indico.cern.ch/event/1335278/timetable/?view=standard

The 2024 international workshop on

The 2025 HKUST IAS HEP conference: Jan. 13-17, 2025. the high energy Circular Electron

Positron Collider (CEPC)
will be held from Oct. 23-27, 2024,
Hangzhou, China

CEPC Workshop EU Edition (Barcelona, Spain), May 5-8, 2024

https://indico.ihep.ac.cn/event/22089/
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The 2024 international workshop of CEPC, EU-Edition

were held in Marseille, France, April 8-11, 2024.
https://indico.in2p3.fr/event/20053/overview

FCPPNL, Bordeaux, France, June 10-14, 2024
https://indico.in2p3.fr/event/20434/overview



https://indico.cern.ch/event/1215937/
https://indico.ph.ed.ac.uk/event/259/overview
https://indico.cern.ch/event/1335278/timetable/?view=standard
https://indico.in2p3.fr/event/20053/overview
https://indico.ihep.ac.cn/event/19316/
https://indico.ihep.ac.cn/event/22089/
https://indico.in2p3.fr/event/20434/overview

Participating and Potential Collaborating
Companies in China and Worldwide

System
1 Magnet
2 | Power supplier
3 Vacuum
4 Mechanics
5 RF Power
6 SRF/ RF
7 Cryogenics
8 | Instrumentation
9 Control
t0] Sy
1| protecton
12 | e-e+Sources

Status of the CEPC Project-J. Gao

CEPC Industrial Promotion Consortium
(CIPC, established in Nov. 2017)
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suppliers and partners worldwide
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CEPC Project Development towards construction

 TDR has been completed (review + revision) to be formally released on Dec. 25, 2023.

« CAS is planning for the 15" 5-years plan for large science projects, and a steering
committee has been established, chaired by the president of CAS.

« High energy physics and nuclear physics, is one of the 8 groups (fields).

« CEPCis ranked No. 1, with the smallest uncertainties, by every evaluation committee
both domestic and international one among all the collected proposals.

« Afinal report has been submitted to CAS for consideration.

« The above mentioned actual process is within CAS and the following national selection
process will be decisive.
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CEPC Planning, Schedule and Teams

TDR (2023), EDR(2027), start of construction (~2027)

CEPC Project Timeline 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2038 2037

Technical Design Repert (TOR)

15th FY 16t FY

Engineering Design Report (EDR)
R&D of a series of key technologies

Prepare for mass production of devices though CIFC

Accelerator

Civil enginearing, campus construction

Construction and installation of accelerator

New detector system design &
Technical Design Report (TDR)

Detector construction, instaliation &
joint commissioning with accelerator

Detector

Expetiments operation

Further strengthen international cooperation in the
filed of Physics, detector and collider design

Sign formal agreements, establish at least two
international expenment collaborations, finalize
details of iInternational contributions in accelerator

International
Cooperation

Status of the CEPC Project-J. Gao

CEPC team (domestic)

CEPC accelerator and
detector/experiments/theory
group is an highly experienced
team with strong international
collaboration experiences. It has
demonstrated its expertise and
achievements is the following
related projects, both domestic and
International ones, such as:
BEPC-BEPCII (BES-BESIII), BFELP,
CSNS, ADS, HEPS, LEP, LHC,
LHCb, ILC, EXFEL, HL-LHC, BELLE,
BELLE-II, CLEO, Daya Bay, JUNQO,
etc.

CEPC international partners and
collaborators
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Summary

 CEPC addressed most pressing & critical science problems in particle
physics

* Accelerator design and technology R&D are reaching maturity, TDR
completed in 2023, ready for construction in 3-5 years after Engineering
Design Report (EDR) phase

* Reference detector TDR under preparation, to be completed by 2025
for the proposal of the 15t 5-year plan
 CEPCEDR site is under study

* |nternational collaborations are mostly welcome.
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