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A Brief Historical Recall: High Energy Colliders and Factories

SppC, FCC-hh

Year Muon collider Future Large Colliders:

new paradigm/theory
new colliders equipped with advanced
detectors

=
"= o, Higgs,...

Higgs boson 2012

SRR FCC-ee (H,t, ZW...Dark matter) .
The era of Higgs CEPC/ILC/CLIC: new e* e~ collider .
boson started . Ry
(B physics...) S

from 2012, and N N 35 S

we entered the i~ SuperKEKB:+/s ~ 10 GeV, £ =

BEST EPOCH of LHC:vs ~ 14TeV, £ 2A10%° N T

High Energy (z — charm,...) '

Phy5|cs BEPC"\/E ~ 2 —5GeV, A= 1033 \ Crab-Waist in 2014

(T mass, charmonium,...) at DAFNE

In the last 60 years VEPP-4:</s ~ 1.5 — 2 0G ~ 1033:
we have made a “Anjs > 1.5 — 2.0GeV, R~ ;DAFNE:

tremendous
progress in particle
physics, and we
have to prepare
for the next
exciting and
discovering years
of human being

CEPC-SppC was proposed
by Chinese scientists in

~1GeV, £ ~ 1032 || Sept. 2012 after Higgs

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

R\ .
SSC:\/s =~ 40TeV, £ ~ 1033 1993 stopped ‘
(Z’ W bOSOhS,...) ‘ 'mdnun- ‘S

o

HERA: ep

T —charm,... -
L W’ Z’...
BEPC:\/s ~ 2 — 5 GeV, £ ~ 1031 \

Boson was discovered on
July 4, 2012 at CERN

Top quark 1995

J. Gao, “Review of Different Colliders”,
International Journal of Modern Physics A,
(2021) 2142002 (25 pages).

W,Z bosons 1983

Bottom,...
CESR:\/s =~ 10 GeV é |

PETRA: /s ~ 12~46.7 GeV GeV

In 60’s, Ada, VEP-I,

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

Fermilab: 400GeV p on Cu, Pt

Bottom quark 1977

SPEAR&BNL:+/s

VEPP-II, ACO...

| “e gtatus )

Gao
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et e collidetsy o vv21 2(proton accelerators)

Gluon 1979



From BEPC, BEPCII, BEPCII-U to CEPC

BEPC, the first collider in China, was completed in 1988 with luminosity 1x103'cm2s-! @1.89GeV
BEPC Il was completed in 2009
Luminosity reached on April 5, 2016: 10x10%?cm-2s-! @1.89GeV ‘ Precise tau mass

. . . measurement @BEPC
After BEPCII what is the next high energy collider?
Thanks to the discovery of Higgs at LHC@CERN in July 4, 2012, the answer is clear, CEPC!

J. Gao, “BEPCII and CEPC”, Proceedings of eeFACT 2025, arXiv:2505.02401, https://doi.org/10.48550/arXiv.2505.02401

IPAC (Asia) Top Prize
Named with J.L. Xie

Prof. J. L. Xie

EHFANETARY

Prof. M. Davier visited IHEP in May, 1988,
see his review article below

Michel Davier, Minghan Ye and China{France collaboration
in high-energy Physics, International Journal of Modern
Physics A Vol. 40, Nos. 13 & 14 (2025) 2545005 (9 pages)
https://doi.org/10.1142/S0217751X25450058



https://doi.org/10.48550/arXiv.2505.02401
https://doi.org/10.1142/S0217751X25450058

Upgrade Project for BEPCII (BEPCII-U)

Key Technologies: Double beam power & Optics upgrade & Higher gradlent of magnets

BEIC;CH BEPCII-U | BEPCII-U
315Gy | @235GeV | @2.8Gev
L rw0%em=2s71) 3.5 11 3.7
By [cm] 1.5 1.35 3.0
Beam current [mA] | 400 900 450
SR Power [kW] 110 250 250
$y lum 0.029 0.033 0.043
Emittance [nmrad] 147 152 200
Couping [%] 0.53 0.35 0.5
Bucket Height 0.0069 0.011 0.009
0z0 [cm] 1.54 1.07 1.4
o, [cm] 1.69 1.22 1.6
RF Voltage [MV] 1.6 3.3 3.3
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‘ Tau-Charm physics studies on BEPCII-U ‘
AA.55.8.5.0.0, Physics pr'edlc‘hons
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BEPCII-U in Commissioning
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BEPCII-U started commissioning in March 2025
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Worldwide High Energy Physics Frontier Goals
Timelines and Common Efforts

B proton collider W Construction/Transformation

B Electron collider :
Preparation / R&D
Muon collider e /

Future large colliders have the

2038 start physics common physics, accelerator
5 e 250 Gay SO0 GeV 1 TV A
g 5 years 20km tunnel e e ANPGRS and detector technologies:
31km tunnel 40 hem wuned SC accelerator technologies,

CEPC 2038 start physics positron source, damping ring,

CepC: 50/160/240 Gev .
0Q/A30 wb final focus, MDI, cryogenic

system, sustainability, industrial

promotion and participation.

(A3 ST, 480 ) Also, common outreach activities
LCF, LEP3,..after ESPPU2026

2048 start physics

FCCam MO/ Gy % 3 instaliation

{1 . = FCC hh

100km tunnel SppC: 75128 Tav, 10-20 ab'

LHC HL-LHC (14TeV, 3 ab™")

—a— FCC
e CEPC (30 MW)
<<n~ CEPC {50 MW) 3

ILC-Baseine (Snowmass 2021)

4

“4— CLIC-Baseline (Snowmass 2021) |

100km tunnel, installation

100 TeV =30 ab™’

2

2048 start p =13
CLIC: 380 GeV 15Tev 3Tev
15ab’ 2.5 ab* 5 ab*

29 krn tunnel S0 km tunnel

11 km tunne!

ST W R A N N O U T OSSN SRR S U
2020 2030 2040 2050 2060 2070 2080 2090

Luminosity / 1P [ 10 em?s )
=

I The common physics goals in complementary I

— Ut e ‘N " il 1
Proposals emerging from Snowmass 2021 for a US based collider T C \ L 3
ccc 2040 start physics ol . PR . i 3
\ CCC: 250 GeV 550 GeV 2 TeV 10° 10°
S yeans 8 km tunnel 2 ab™? 4 ab? w4 ab? s [GGV)

RF upgrade

& Muon Collider s atet s .
a 13 years P . e The complementarity

-0 Note: Possiility of

OR Akm«6km km ring 125 GeV or 1 TeV at Stage 1

between circular and
linear Higgs factories

10km & 16.5 km tunnels

EEEEE CANEEEEEE SESEEEEEE EETEEEEEE CEEEEEEEE SR NS
2020 2030 2040 2050 2060 2070 2080 2090

HALHF as a Higgs factory based on glasrga accElSePrPaLth6r ;:gzchnology
roup eport 5
3076

G. Arduml, et al, Future Colliders Comparative Evaluation - Workmg
tributi 6542430 t



https://indico.cern.ch/event/1439855/contributions/6542430/attachments/3076609/5444588/Future_Colliders_Comparative_Evaluation_WG_report.pdf
https://indico.cern.ch/event/1439855/contributions/6542430/attachments/3076609/5444588/Future_Colliders_Comparative_Evaluation_WG_report.pdf
https://indico.cern.ch/event/1439855/contributions/6542430/attachments/3076609/5444588/Future_Colliders_Comparative_Evaluation_WG_report.pdf

CEPC has
two detectors

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

ESBES FAS [ PSPAS  sSAS As

LI | t 1

S50MMeY  1.1GeV AE eV 200Mev 1.1GVW 1.1GeWw
2235.5m

_1o0z.am | N BO.9m pil.1im 1163.4m
I

1501.3m

1800.0m
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I Z,\W, Higgs and ttbar energies




CEPC Physics Goals, Operation Plan and Goals in TDR/EDR

: : : ; possibly
= Precision of Higgs coupling measurement (7-parameter Fit) —
ration mode ZH Z WwW- tt -
Ope ' [ Lic30053000m : ? W:W N . t,t
Vs [GeV] ~240 ~91 ~160 | ~360 _ @ CEPC 240 GeV at 5.6 ab-' wi/woHL-LHC
Run Time [years] 10 2 1 5 5 - - i E
L/IP[x10% cm?s] | 5.0 115 16 0.5 P .
,:3\, J L dt [ab”, 2 IPs] 13 60 42 | 065 3 e A % :7:
Event yields [2 IPs] | 2.6x108 | 2.5x10'2 | 1.3x108 | 4x10° il Ml Z &
ww | Jrdeabt 2Ps] | 216 | 100 | 69 | 1 , _ S - —jsx10
[ Event yields [21Ps] | 4.3x10° | 4.1x10%2 | 24x10° | 6x10° CEPC operation scenarlos: z Buete ; - o]
— Higgs 10 years, Z-pole 2 years, Y S B - YR
e o W 1 year, ttbar 5 years as upgrade ' - - t
Higgs is the top priority for CEPC M Y Pg T | (’\5 «16°
** Detector solenoid field is 3 Tesla for all other energies. §8:1{ B W fusion
10'® CEFO®  gelor 1 10t L ‘
= 100%F :
CEPC physics white papers: P }8:} — 1 Z fusion_—+1"
1: Higgs physics, Chinese Physics C Vol. 43, No. 4 (2019) 043002 g }813{ 1 h ; 5% 10
https://arxiv.org/pdf/1810.09037 ~ 0% - i
2: Flavor physics, https:/arxiv.org/pdf/2412.19743 (2024) = i§;~} } Lol WAl Lo 1]
3: Electroweak physics, to be published m;{ : Jricev)
4: New Physics Search at the CEPC: a General Perspective o107 10° 10 ' 10° (Wv )102 10° 10
https://doi.org/10.48550/arXiv.2505.24810 (2025) —
5: QCD, to be published I CEPC as high energy SR light sourcel
The Status of CEPC Accelerator in EDR- 9
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https://arxiv.org/pdf/1810.09037
https://arxiv.org/pdf/2412.19743
https://doi.org/10.48550/arXiv.2505.24810

CEPC Accelerator System Parameters in TDR/EDR

Linac Booster Collider
Hi Z W tt
Parameter Symbol Unit Baseline o fftt - ,H - W. z Lk
axis | Offaxis | Onaxis - Off axis Off axis injection [Number of IPs 2
injection | injection |injection| injection J
Energy E.JE,, GeV 30 Circumfer. km 99.955 Circumference (km) 99.955
glljeer:}l,on GeV 30 SR power per beam (MW) 30
Repetiti
eI;Ztle on frep Hz 100 Extraction GeV 180 120 30 45.5 Energy (GeV) 120 45.5 80 180
cnergy [Bunch number 268 11934 1297 35
Bunch Bunch number 35 268 |261+7] 1297 | 3978 | 5967
number per lLor2 Maximum |Emittance /€, (nm/pm) 0.64/1.3 | 0.27/1.4 0.87/1.7 1.4/4.7
0.99 7 | 203 | o 0.8 0.81
pulse bunch charge | " 07 073 Beam size at IP o, /o, (um/nm) 14/36 6/35 13/42 39/113
Bunch nC 153) Beam current mA 0.11 094 | 0.98 2.85 9.5 14.4
charge ’ SR power MW | 0.93 0.94 1.66 0.94 0.323 0.49 Bunch length (natural/total) (mm)| 2.3/4.1 2.5/8.7 2.5/4.9 2.2/2.9
Emittance nm 2.83 1.26 0.56 0.19
E;lf;agg o 1.5X10% ([ RF frequency | GHz 3 [Beam-beam parameters £ /&, |0.015/0.11]0.004/0.127[0.012/0.113| 0.071/0.1
RF voltage GV 9.7 2.17 0.87 0.46 |RF frequency (MHz) 650
Emittance £ nm 6.5 E‘;&“;ﬁ;tt‘;n h | o1 | o014 |o16]| 027 | 18 08 | [Luminosity per IP (10% em?s) | 5.0 115 16 0.5
) i ) Luminosity per IP (10* cm2 s7!) 5 115 12 0.59
Running scenarios: Higgs 10 years, Z 2 years, W 1 year, ttbar 5 years I From J. Gao’s formula below f
Factory of
et Lmax [cm~2 s~ 1]= 0.158 1034 (1+1) Rim] (Pp,IMW]/E[GeV]?)e322 (1+0.000505+P2) (). Gao’s formula)
. z»lt: l\I:lillliln:; l\'r'“\\'-'- puirs By[mm] /¢y [mGev3INp P
Transport lines 6DNK ¢4 pairs for isomagnetic machine with crab-waist collision
® @
5 R . . .
e CEPC Technical Design Report (TDR) includes:
Booster \® Collider ® 1) CEPC Accelerator TDR released on Dec. 25, 2023
30~180GeV 180GeV —| dum 2) CEPC Detector ref-TDR (reference design
DR1.1GeV —>\ : :
1€ \ has been completed and reviewed by IDRC in
The Status of CEPC A CoSTerrS—mEDR= . April 2025, and will be relased in 2025 o
16th FCPPN/L Workshop, July 21, 2025, Qingdad=csrtrre

Jie Gao



The Beam-Beam Effects and the Luminosities in CEPC

I Results from J. Gao’s formulae I

Lum/IP [10** ecmZs)

Lum/IP [10%* cm™2s))

Lum1n051ty 31mulat1ons w/ZL / Transverse size simulations
0.9 LI ST I T 5.5 T I 1 T 1.6 m T I T P | T 2.2 — - - T - T
0.85 |- 2 w/ ZL l—i—-i - bx*= =12e10*%290bunches +—+— 15 | ¥ e+, W/ ZT+ZL + - w/o ZT, wiZL +
0.8 |- R | d 5 14} % e W/ ZT+ZL X 4 2 X W ZT.wzZL X
0.75 |- - . 1.3 | 3 i |
0.7 f=r — 4.5 o _I_i- -1 = 12 _* A 18 ++ X
0.65 1 ]‘I ! . _ 3 g Llf 1 w6 T -
Kgejit T R Jul s -
b.siﬂ‘ a3 T I o8 12 +X>< f% -
0.45 - L L A A5 14 + +X ]
04 [ " | ttbar ] 3 Higgs gg* | o | 1 1 ttbar< 1 nggs m+ +"&
4 | N | 4 | M | 4 3 | N | | 2 !
0.35 2.5 ' ‘ : 0.51 0.52 0.53 0.54 0.55 056057 05808054 iEs . (Gg BeR s
051 0.52 053 054 055 056 0.57 0.58 0.54 0.55 0.56 0.57 0.58 Ox ' : ' : ’
20 ' I 4 I » L) /' I 2 130 +++t' ' - 2 ¥ L 3 5 ¥ T Y T ¥ T v T ¥ 10000
L et | WG ZL b woZT,w/2ZL + | i
18 +++«I-{. ++¥+§J¥+ 120 L T ¥ *3ez - 4‘3 5( wZT, W/ ZL X | —
A et A & 1] | o)
- . = 3} 5O 41 100
12 | ;I h’ 1 & 25 ™ 2% ] 10k
10 F - 90 | . 2 | ++4 . :
- 80 ® 7 1F H***X FAIHOIOK W—
6.' W -4 70 = 2 . 1 . Z 0.5 1 " 1 1 " 1 01’ 1232020 Pl BTN RIY
4 — 0.55 0.56 0.57 0.58 053 054 055 056 057 0. 0.55 0.56 0.57 0.58
0.53 0.54 0.55 0.56 0.57 0.58 Qx Qx Ox

Above results from CEPC accelerator TDR: J. Gao, CEPC Technical Design Report: Accelerator. Radiat Detect Technol Methods (2024). https://doi.org/10.1007/s41605-024-00463-y

Beam-beam simulation results are

consistent with the TDR parameter tables.

The Status of CEPC Accelerator in EDR-Jie Gao

Luminosity & Lifetime is evaluated by strong-strong simulation
X-Z instability is well suppressed even considering Potential Well Distortion
Lifetime optimization with both beam-beam\lattice nonlinearity is done

16th FCPPN/L Workshop, July 21, 2025, Qingdao, China
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https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y

CEPC Accelerator TDR R&D Completed in 2023
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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

CEPC Accelerator TDR Cost Review
Sept. 11-15, 2023, Hong Kong

= I

9t CEPC IAC 2023 Meeting
Oct. 30-31, 2023, IHEP

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

The Status of CEPC Accelerator in EDR-
Jie Gao

Table 12.0.2: CEPC project cont breakdown, (Umt; 100,006,000 yuan)

Lol 364 100%,

| Project manngement i 0.8%

| Accelerator 1% | - 529

| Conventional facilites | 1l | 28%

| Grnmuma-ray beam hines i O.8%

| Expenments | 40 | 11"
Contingency (8%%) 27 74%

7.4% ® Project management

CEPC
Techuien! Design Report

= Accelerator

» Conventional facilities
o Gamma-ray sources

» Experiments

» Contingency

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

CEPC accelerator TDR has been completed and

formally released on December 25, 2023:
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

16th FCPPN/L Workshop, July 21, 2025, Qingdao, China I


http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y
https://doi.org/10.1007/s41605-024-00463-y

The CEPC International Detector
Committee Meeting in 2024

CEPC IARC meeting will be
held from Sept. 16-19, 2025

1 ‘é&vf;{e{; ﬁ’,{k;’ "‘L.aiv" .

T o - The International Detector Review Committee (IDRC) held its inaugural meeting at
CEPC IARC meeting was held from Sept. 18-20, 2024 IHEP, Oct 21-23, 2024, to review the status and plan of Ref-TDR.

https://indico.ihep.ac. cn/event/223 11/ https://indico.ihep.ac.cn/event/23265/

AINATIONAL DETECTOR
OMMITTEE MEETING IN 2025

CEPC TAC meeting will be
held from Nov. 20-21, 2025
CEPC Detector
Reference Design
Report
CEPC IAC meeting in 2024 was held from Oct. 29-30, 2024 CEPC IDRC meeting was held from April. 14-16, 2025

https://indico.ihep.ac.cn/event/23450/timetable/ https://indico.ihep.ac.cn/event/25539


https://indico.ihep.ac.cn/event/23265/
https://indico.ihep.ac.cn/event/23450/timetable/
https://indico.ihep.ac.cn/event/23450/timetable/
https://indico.ihep.ac.cn/event/22311/
https://indico.ihep.ac.cn/event/25539/

CEPC Detector Reference TDR Design

3T Magnet Yoke + PFA HCAL RPNTYITY]
( SC Solenoid) MU (PS+SiPM)

LumiCal
(SiDet + LYSO)

Potential
Endcap PID

(Plxelated Micromegas)

= L

Readout ASIC

CEPC Detector

VTX hRefeieBce
‘Di Tchnical Design
(MAPS SiPixel Report reviewid
+ Stltchlng + Bendlng) ITK by IDRC in Aprl

(MAPS SiPixel)ff . [f===
i Ref-TDR is based on
this configuration




CEPC TDR-ref Detector Specifications

Sub-system Key technology Key Specifications
Vertex 6-layer CMOS SPD Gy ~ 3 um, X/X, < 0.15% per layer
: CMOS SPD ITK, AC-LGAD SSD OTK, 1 _s 1x1073 4
UiEedlie TPC + Vertex detector ¢ (P_T> ~2x 1070 P x sin3/2 0 (Gev™)
. a0
Particle ID dN/dx measurements by TPC Relative uncertainty ~ 3%

Time of flight by AC-LGAD SSD

o(t) ~ 30 ps

EM calorimeter

High granularity crystal bar PFA calorimeter

EM resolution ~ 3%/./E(GeV)

Effective granularity ~ 1x1x2 cm3

Hadron calorimeter

Scintillation glass PFA hadron calorimeter

Support PFA jet reconstruction

Single hadron gf*%¢~ 40%/./E(GeV)

Jet 61~ 30%/,/E(GeV)

X/

understanding of the physics reach.

X/

s The key specifications continue to be optimized.

+ Design of the CEPC detector evolves with the R&D progressing and our better




Year 2012 2013
Human resources

2015
~50

2017 2023

~200

2025
~300

2027
~500

2030
~2800

2035
~2500

Accumulated
Accelerator
accelerator
Year human .
resource spending
Billion RMB
2015 50 - -
2018 100 - e
2023 200 0.2 | | : ‘
;g;g igg 03 o | mll il m 36.4B RMB
2031 2800 Total constructio
2035 2500

A g e Bt

CEPC EDR site
study and civil
engineering design

CEPC Kkickoff meeting in Sept. 2013

CEPC detector reference design
) 2036-2037
completed in June 2025 CEPC commissioninJ
2012.9 2013.9 2015.3 2017.4 2018.11 2023.122024 ~ 2027 ~2035
CEPC proposed Pre-CDR Progress report CDR TDR EDR start of construction = Completion

J. Gao, “The Status of the CEPC Project in EDR”, submitted to [IMPA , 2025, arXiv:2505.04663, https://doi.org/10.48550/arXiv.2505.04663

The Status of CEPC Accelerator in EDR- . .
Jie Gao 16th FCPPN/L Workshop, July 21, 2025, Qingdao, China 17



https://doi.org/10.48550/arXiv.2505.04663

CEPC Key System EDR Progresses and Technical Reviews

CEPC Accelerator Key System EDR Progresses

-2025 March 20, CEPC booster magnet automatic fabrication line ready for
construction

-2025 April 17, CEPC polarization cathode material and test facility ready for
fabrication

-2025 April 25, CEPC vacuum chamber NEG coating automatic fabrication line
ready for construction

-2025 April 28, 650MHz full size cryomodule ready for construction

CEPC Accelerator Key System EDR International Mini Reviews (Required by IARC)

-2025 April 24, CEPC alignment and installation EDR international mini review
-2025 May 14,15, CEPC cryogenic system (+650MHz cryomodule) EDR
international mini review

-2025 May 29, CEPC booster dipole and sextupole combined magnet EDR
international mini review

-2025 June 9-10, CEPC MDI EDR international mini review

-2025 June 9-10, CEPC EDR site geological feasibility study review

-2025 July, CEPC vacuum chamber type EDR international mini review

J. Gao, “The Status of the CEPC Project in EDR”, submitted to [IMPA , 2025, arXiv:2505.04663, https://doi.org/10.48550/arXiv.2505.04663



https://doi.org/10.48550/arXiv.2505.04663

- Stacking of 1/3 Production of Field measurement
length core full length cores of the magnet

Status: construction started, to be completed in 2025



CEPC NEG Coated Vacuum Chamber (200km)
Automatic Production Line in EDR

NEG coating

RO 1000 ()
X 120000

>
d

[l L1 1E]

Spraying heating film

Layout of production line

Status: construction started, to be completed in 2025

20



CEPC collider ring 650MHz 2*cell short test module has been completed in TDR phase

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

Status: construction started, to be completed in 2025

The Status of CEPC Accelerator in EDR- . .
Jie Gao 16th FCPPN/L Workshop, July 21, 2025, Qingdao, China 21



Klystron No. 2 Parameters Value
Efficiency 77% (o '- TS .'.‘ '.."?f | — Frequency 5720 MHz
(2021) lnl-l_lsl-.lel.dl_ls-u
Output Power 80MW
D Kiystron No.3 (MB Pulsed width 2.5us
Efficiency 65% Efficiency 80.5% Repetition rate 100Hz
(2020) N To be completed in 2025 :
78.5%@803kW CW in 2024 Gain >4 dB
Pulsed RF Mode (30% duty factor, 60ms/5Hz] / ©- @ m ‘ —
High Voltage vs. Power&Efficency T ———— Efficiency 47%
v 08 7a} T CW tent resuits ) 3dB bandwith +5MHz
800 2  Epme z': =3
. —a i esE | Beam voltage 420 kV
. // s Beam current 403 A
:2: '// :1 T s;u "85 8D 85 100 105 110 11s 10 FOCUSIng fleld 0'28 T
60 70 80— PowergdW) —o—810(%) 110 120 High Voltoge (kV)
CEPC collider ring 650MHz klystron development in TDR/EDR phase C band 5720MHz 830MW Klystron
B & %
“ C band 5720MHz 80MW
-} o .
[ l . . ‘m Klystron design completed
= o I “ I Technical assessment has been done
‘r’ ey on August 12, 2024, construction
The Status of CEPC Accelerator in EDR-
Lo e 16th FCPPN/L Workshop, July 21, 2025, Qingdao, China started , to be completed on 2025

Jie Gao



i,

i

&3 CEPC 650Mhz Energy Recovery Klystron Development

The 4t" Klystron (Energy recovery, one stage)

RF OUT
_> _n IA'L/// Typical klystron
=
S |.—§‘__—___~ O ] U Energy recovery klystron
" yes B e imeid
Parameter Value
Operating frequency 650 MHz
Beam Voltage 113 kV
Efficiency 77.5%
Output power 800 kW
Beam perveance 0.25 uP
Beam current 9.5A
Efficiency 859,

(one-stage depressed collector)

ric iy TVWh)

ual alact

Ann

Annual electricity consumption vs, Efficiency

Efﬁ-:iehu:}

== EOMW Power == 100MW Power

4200mm

The 4th Klystron (Energy recovery, one stage) technical review has been done on July 8, 2025 ‘




CEPC EDR will establish the C-band test bench and test
the components. With pulsed compressor, waveguides,
directional couplers, loads, bend and straight
waveguides, etc. as a basic unit of CEPC C-band linac

The C-band test band is equipped with a CEPC
5720MHz 80MW power source

The CEPC C-band test band will be completed in 2026

C band 5720MHz 80MW Klystron design completed, and
fabrication will be completed in 2025

Cavity shape

The deformation caused
by temperature variation

Modulator

=== High-power SiC load
; 1 Accelerating column
m—— X 3-dB Power hybrid
m Directional coupler

BJ48

Waveguide taper
End
cavity
Match section

Regular section




CEPC is exploring the Cool Copper C-band linac technology
(5712MHz is the test facility frequency)

Two types of structures have been studied, type | Fre (MHz)@77K 5712
and type I Mode Pi
Type | has reached Eac 92.08MV/m, Q0 26162 Cavity numbers 20

with 20MW input (80MW input will reach Eac 199.2MV/m) Shuntimpedance per 303

(Iris diameter 5.25mm) meter(MQ/m)@77K
Type Il will reach 144MV/m with 80MW input E/E, 2.42
(Iris diameter 10.49mm) Q,@77K 31905

:
-

2 GHz

(9]
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+
e
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70 90110130150170190210230250270 = f_': e
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[ Detector guide rail I

Detector
components

Central beampipe
Z: -700~700mm

Y chamber
Z: 783~1050mm

Lumical
Z: 800-950mm

Accelerator
components at MDI

P |RVC
Z: 700~783mm

IP BPMs
Z: 950~1050mm

Auxiliary support
Z: 330073700 mm

Q1aQlb &Q2
Z: 18806245mm

Dual aperture quadrupole: block iron core and
new cooling and power line design in EDR

Sextupole magnets under

design

CEPC Alignment and Installation Plan in EDR

» Alignment accuracy requirement

o bt e

o

Component ! Ax (mum) | Ay (mm} ' M. (mrad) - ll_‘.j_ Q
ke | o a1 | nlo = %
[Are Quadrupole 0.0 o | w0

IR Quadrupole o |t

Scxtapobe 010 | 0ler | 0o
*implement beam-hased aligament

GPS receiver Surfar.e thr:l
feddixbhpde B Eribedced boed
(14Pom)

f castpoml
e | o ‘

Backb Control
(short line:300m:; loag line mnm)

wrtcal 2

(] “" — ".," ‘——\% 3B
% PR —
Comgonent ™ | [ ]
Phe-alig\menl 1

ey -

Rl B
Wall' Control Point
' i Ground Control Point
e -\_4 v ‘\.-rl - 1 1 "
~ ey
'ﬂ)’ 2 | &
Tunnel Control network o

{imierval of 6 meters)



CEPC Tunnel Mockup for Installation in EDR

we ] _ bowRE2E N 10462 i 14540 J
s:;::“;ja;- _ﬁ\f\\__f , T Y A RN AN

e :_‘_‘:éi::: L T - S I “ ﬁhw—:m-'—"-‘—MA:T —— T — PH:" LI R A 13—

! — " ‘E‘ a9 .8 9 e O SeV i - ,,_——"'
o - S BB e
e W | S| | A A

— 2 O I 27800 A
/ ' : U BN | 60000

SamprE-—T-

Collider ring magnets supports

A 60 m long tunnel mockup, including parts of arc section and part of RF section

To demonstrate the inside tunnel alignment and installation, especially for booster installation on the roof of the tunnel

The Status of CEPC Accelerator in EDR- Plan : to be Completed In 2026
Jie Gao 16th FCPPN/L Workshop, July 21, 2025, Qingdao, China 27



Whaole Wire Critical Carrert Dersity (A/mm, 4.2 K)

Advanced Technologies Development in Progress

IBS Technology for High Field Magnets

"
- 8 .: .
N IBS solenoid at 32 T
. " 100-m 7-core 1BS Racetrack at 10T
Q. A tape fabricated 1.3 kA transposed
Z Zhao - ..'u'o. (g J,= 100 A/mm’ cable
IBS (T, 55K) o o ®107T,4.2K 1,> 450 A/mm?
0 o 10T, 42K
2008.02 2008.04 2008.09 2016 2018 2020 2022
Discovery of IBS Discovery of e S b 1BS solencid at 24 T
122 phase IBS = 2 Racetrack at 8T
H. Hosono T o= . ;.=.- 1,= 300 A/mm? o
IBS (T, 26K) s €107, 4.2K

J, of IBS expected to be similar as ReBCO in 5 years with better mechanical properties and lowe

IBS tape achieved high J_ in 2025 !
At 42K@ 10T, Je-600 A/mm?

IBS 2025 - e v o o .

185 2022 - -

'ES 7019 ‘l:.. ! o e 43 ol
Bl 3
5 188 2016 s— it Hoh 51 Irone
13 0 ne4l
&
- wmAavy

- " '.\ - w~
' ’ et EBHIT] b \ e

SppC HF Magnet Development

SppC 16 T Model Dipole: Nb,Sn 12¥13 T+ HTS3™4T;
14T has been reached, more test in 2024

Fuod (T

Challenges: Stress control, quench
protection, field qualay comtrol,

2 10 188 1N - -~ -

v
Traetng Rakry

Dual aperture superconducting dipoles achieve 12T@4.2 K and 14T@4.2K
entirely fabricated in China. The next step is reaching 16-20T

Pecture of LPF)-L

CEPC Polarized Beam Studies(alternative option)

Compton

Messurement
polarimeter

" e« polarization >80%%

SOUrce .
eecion Polarizred
L :mm e =
—
‘— positron

s Source

Qenermtion Ml tion Spin
| | rotstors

unpolanzed
electron Ppsitron
| Ource damping/polarizing ring Malns e = Utilkeation
AN IP1
E - 45
v 4
! Aol ml& = llun( o gy Ea' B un) = /,/ - Mitigation of Resonant
/'1' N 20N resonances Depolarization
[ ~olli |)
\\ / /

/ ¢ \ i
Y A
. ! _;.-_/' A Spin rotator ; o\ o/
4 =5

Applied Magnatic Field (T)

Polarized electron cathode chip (diameter ~5cm) has been fabricated in June 2025:
Polarization of 85%, for 1ns laser (780nm) pulse length, several nC polarized
electron charge will be obtained with the expected cathode lifetime ~6 months




Compton Polarimeter at BEPCII-U (cepc polarization in Preparation Study)

A Compton polarimeter is now under commissioning at BEPCII-U
* simulated performance: ~1% stats uncertainty within 20 second
* Ready for tuning of laser-electron collision

synchrotron radiation observed marks

Experimental hutch successful modifigasi@n of the beam line
BEPCII electron storage ring

A/4 and
A2 wave

Laser
plates expander
h —I_ >

et sl _ B ‘n;
w—
[— — |

polarizer Y
< Ny g

Detector Converter mirror box

Pockels

4

laser optics tuning with circular
polarization manipulation

In collaboration with A. Martens (IJCLab) supported by FCPPN/L
~15.9mm

»
>

ww /°G¢




BEPCIl-based PWFA Test Facility as Future Technologies

w&» CEPC Plasma Injector (alternative option) and TF Plan

| PWFALAB:35mX14m X2 |

anC) e

CEPC plasma injector scheme: . -
foni0GY I NGWIMES I i
Simulation results show that it works on paper o 2 _. 3 ,.,_'/" y MM“ o
with reasonable error tolerances for both electron @ '7“: S S - Y

and positron beams injected to the booster e ,:.,L_‘/: CERC 1ARC. 202206

Fhase § © YourD-Yoarl)
1. Redesignand el transport bea
optimbe the & [ e« Beam guad:

nprove The o+ gualty
ford FEL studies

PWFA/LWFA TF based on BEPC-ll Linac and HPL has been founded by CAS 90M RMB in Sept. 2023
Under development in the experimental hall #10 of BEPC-II

HERN

T- w e ol e

2
‘-mu

1o

o -
fotm- -

Lhunc s 8 -"
st eleplyp -
Beamline |

LK

|
I
|
|
)
5
)

From 2023.09 to 2028.08
Unique TF for e+ and cascaded PWFA

| S

Beamline |l

= '-lvnss'-lc sl

-l -mn
"I"l"

AlX

jOQm

Beam quality Parameters Unit | Bl e (AM3) | BL e (IP1) BHe*(ﬁtM;)l Bl e+ (IP1) | Bl e- (IP1, block) | BLE e+ {IP1, block)
_ Energy | Gev | 2 | R | 2 | ] ‘
— C Charge | pC 2000 2000 | 100 100 | 9.4 0.2 |
Beamlinel bunch length | =10 ‘ 1 > LY== I==TtY S 23 1
caltnine Geo. emittance mmmnd T 0101 | 03f0a 0,4/0.4 0.4/0.4 0.011/0,005 0.04/002 |
RMS beam size  pm - | 150/150 - 300/300 30/40 ; 54/76 |

Goals: demonstration of acceleration of

positron and electron beams with staging in next few years

4 X 3
Dazhang Li, Wei Lu and Jie Gao, Research highlights on plasma-based acceleration at IHEP, AAPPS Bulletin (2025) 35:3, https://doi.org/10.1007/s43673-025-00143-z
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CEPC Civil Engineering and Conventional Facilities in EDR-1

- 2000 1000 8000 1000 CEPC Iinac
CEPC general layout and auxiliary tunnel /500m along 100km CY """ cross section
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Beam monitoring Cab
Control Cabinet

3

1111

Bymgmpy TIE

Transformer

0.4kV LV switchgear

- 10kV HV switchgear
The Status of CEPC Accelerator in EDR- ) )
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IP-1 auxiliary hall shaft Arc shaft hall shaft SRF shaft



CEPC Accelerator EDR: Survey, Mechanical Design (2D/3D)
Facility and component Naming System

CEPC Facility components’
naming sysem established

2D/3D linkage design for CEPC AN
accelerator survey: L (5w, 8]
S E
— If the 3D model is changed or £33
replaced, the 2D model will be
updated. :
— If the 2D model is replaced or ' N ik
its location is changed, the 3D — — \ BT
|34, Eidif | Wk

model will be updated. R/
[Ahe | g

I TR
N e ismis
> -
vsas | f=—{ vs112
1573 \o L] 15724
3 % IST2
\ '}' .' v ,‘-{
v W el [
lsran ] e L2

[vst23]

CEPC vertical shafts (10) and horizontal

Access tunnel distribution




JUNO detector hall:

56.25mXxX49mXx27m

CEPC detector hall:
55.5mx31.5mx41.25m




CEPC EDR Site Investigation

CEPC EDR site implementation plan CEPC construction plan

2024 2025 2026 2027 » In-depth study of the Zhejiang Huzhou Site
|)5|gn 5(303 Dverlag
2|4|6|8f10[12]2]|4a]|6|8|10]12]2|a|6]|8|10]/12]2]|4]|6]|8][10]12] 3 Araiysisofthe Constructon Pian
Preliminary Site H Preliminary Site Selection RN i
Selection H Preliminary Site Selection Report 1% year 204 year 3 year 4™ year 5 year 6 year T year 8" year
M Site Selection ;
5 I(mdudmg Site %mmww 52 lﬁ(‘)lllh Total duration of CEPC project: 96 months
P’OO & P;:“ : Preparatory construction period: 14 month
oposal Project Proposal ® Civil construction duration: 52 months
® EM equipment installation: 48 months
Preliminary Design h - Preparation period: 3 months T )
Tender Dotk ‘ ® Overlap period: 15 months
i . ® Total duration: 96 months
Tender H —
Main ring tunnel

excavation and support; ‘ Main ring tunnel lining and grouting: 18 months

CEPC EDR site geological study has been started and oments \
the geological feasibility study will be completed in 2025

Civil construction completion period: 1 month [l

The Status of CEPC Accelerator in EDR-

Jie Gao 16th FCPPN/L Workshop, July 21, 2025, Qingdao, China 35



CEPC Construction Investment Profiles

¥300.00 ¥300.00
| ¥250.00 : ‘ u Annual budget for cral cons
¥250.00

® Annual budget for CEPC acc
¥200.00 )

J

¥200.00 u Yearly cumalative budget for civil

| ®m Annual budget for accelesator incl.

¥150.00 ~ cvil & mstafl

15

g

a Yearly cumulative budget for civil

m Yearly cumulative budget for acc '
¥100.00 " | | ‘
¥100.00 ® Yearly cumulative budget for I ‘ » Yearly cumulative budget for acc.
accelerator incl. civil & install ) 1 ‘
¥50.00 | , | \ _
» Yearly cumulative budget for
¥50.00 'l l I I | | " I' I accelorator incl covil & install
I vo.00 =B I A l ! 3 : ll L | LU L
1st year 2nd year 3rd year 4th year 5th year 6th year 7th year Bth year
¥0.00 _II l st yeal yE ye. y yea year 7th ye. y

1st year 2nd year 3rd year 4th year Sth year 6th year 7th year 8th year

Budget (100M RMB)
-
Budget {1D0M RMB)

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

| Tomal [ 364 100%, ‘
| Project managemens | 3 [ ow% |
¥70 | Accelerntor | NED |
| Conventional facilites | o I
| Ganma-ray beam lines | 3 | |
Y60 | Expeniments | 40 | |
| Comtingency (8%) | 27 | )

¥50
= ® Annual budget for cvil cons. ® Project management
g ¥40 = Accelerator
Z m Annual budget for CEPC acc.
=  Conventional facilities
< ¥30 . gra ® Gamma-ray sources
o ® Annual budget for accelerator
2 ¥20 incl. civil & install. u Experiments

| | I » Contingency
¥10 I
w m.n

Istyear 2nd year 3rd year 4thyear 5thyear 6th year 7th year 8th year

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




Green CEPC and Sustainability

Participated the 4th edition of the Sustainable High Energy Physics (HEP)
- SR power per beam: 30 MW (CEPC-TDR p965) | workshop, May 12-15, 2025, with green CEPC and sustainability

. Total electricity consumption: 262 MW presentation and Panel discussions https://indico.global/event/4745/
RF 109 MW ° ™ oge o
. MOZ(;V;; 5(8 o ) On-going sustainability projects:
Need to - High efficiency klystron:
Utilities (44 MW) improve these

+ 650 MHz
« 80 MW C-band
Permanent magnets for damping ring and
transport lines
- High Q-factor SRF cryogenic-modules
- Recovery of waste heat (HEPS)

« Cryogenics (11.6 MW)
« Other auxiliary power combined (29 MW)

- SR power per beam: 50 MW (CEPC-TDR p967)
- Total electricity consumption: 340 MW
RF power (177 MW)
« Magnet (58 MW)

Need to - Recovery and recycling of Helium
Utilities (54 MW) improve these . Photovoltaic (PV) power generation systems (HEPS)
« Cryogenics (11.1 MW)

« Ofther auxiliary power cOmbined (29 MW)
Prototypes have been developed addressing green collider technologies

Power efficiency, energy recycling, and clean energy generation are being addressed as
comprehensive measures for sustainable operation

Publication: Dou Wang; Jie Gao; Yuhui Li; Jinshu Huang; Song Jin; Manqi Ruan; Mingshui Chen; Shanzhen Chen,
"The carbon footprint and CO2 reduction optimization of CEPC*, RDMT, https://doi.org/10.1007/s41605-025-00535-7 (2025).
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https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://indico.global/event/4745/

Participating and Potential Collaborating
Companies in China (CIPC) and Worldwide

LEIKE

Eh et

0 avr© it

System
1 Magnet
2 | Power supplier
3 Vacuum
4 Mechanics
5 RF Power
6 SRF/ RF
7 Cryogenics
8 |Instrumentation
9 Control
10 Su}'vey and
alignment
11 Radiati.on
protection
12 | e-et+Sources

The Status of CEPC Accelerator in

Jie Gao

CEPC Industrial Promotion Consortium

(CIPC, established in Nov. 2017)
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CEPC Industrial Preparation

Large-scale Cryogenic Refrigeration
& Liquefaction Equipment & DHEE (CPCmember)

»&» CEPC 650MHz 800kW CW High Efficiency Klystrons

& milllﬁ e B \nﬂif{lﬁ {CIPC member)

CUOLI INSTITUTE

First ISkW@4.5K helium refrigerator fabricated in in China
passes inspection

-It wits \Jc\uluv\:d by the Institute of TIPC,CAS, and integrated and
manufactured by Fulleryo

it dp—

-The super large horizontal cold box with a length of 28m and o diameter of
4 2m achieves ultra-high vacuum and extremely Jow leakage . fralimsiitar " | denlén
- . = SAEE A AR itk s v E AR S IR R Y rellimizary tnociancal Uesigl

b D D -‘* SToUBRIKIW CW in Avgest 13, 2024

AL e P S L L I aaR B R

for UHEXPSOD]

-The honzontal cold box at megawatt-level is the lnrgest of its kind m China
und even in the world

-The horizontal cold box system has exceeded the set targets
One-site testing: | The mrtightness test of each intemal channel  revenled
g‘lu\ ure mup of 0, surpassing the tarpet § :\-u of 0.02 bar. 2

The o erall leakage rate 15 9, I x10°'" Paums, surpassing the tanget value
of 1x10" Pam’/s

IEFERERSEREHSHELAT Kumsbrn Natinal Researshi Institus has sucaessivily evehmped GSOMIZNI0KW klystrom sample tuhes, SSUMHZN00KW bigh-cfficiens
Khystron somple tubes, SAXMH2 pulse kiystro tuhes, 650MHASUORW multhinfection kiystron beam tubes aod the Ltest 22800 pusse
Aheiron tubes Electro yposson products for 50 wx. Poovade high power thye r of GLIS3IOA i Baiches for BEPCH m 2012

-Expected ('l‘ll\ Achieving 3 operutional mode adjustments: the =
\.\‘llilh g cupe ity > IRkWiad.5K: the cooling capacity in the Beijing Sinoscience Fullcryo Technology €O.,

supertiuid l‘L]ll m temperature range >4kWia 2K Lid. {CIPC member)

I CEPC eryogenic system need foar 14KWie -tk cryogenic refrigeratons
Spet peeds |REW4 SK beluim O] 25 W

% HE-RACING Technology and OTIC on SRF Technologies (ciec members) 3.39 RF Shielding all Metal Gate Vacuum Valve

o) BRI

GWMERE  (CIPC member) e
B Two prototypes of RF shielding All metal gate valve have been -
3 IEX .. .. Refty?
developed. and the leakage of one of them have been tested é |- B I3 g 5
) . "o
B The delivery inspection leakage test results for two valves , n IR b I -
conducted by the manufacturer, were found to be < 1x10" g LE-10
mbar L/s (30 times open and closed). O
! 0 $ n $ 0 28 0
9 B The difference of leakage by IHEP & manufacture will be l'l
imes
PO SRRARRG. " | checked and retested in next « Tested by [HEP
R =T i + Expectation leakage < 1x10°* mbar /s
" T T "._”:. rrt ]
\ - 5 - {
TEE S o} | |
"\\ s, 50 cie L} 5
i st -iss High KRR Nb shest High RRA Nb ingod  High RRR Grge grain Nb : 1 =
(RIS WD: 123 Yarns, 200% o the pregent CERC booster s colliders: 2G¢V 1 3GHE and 65ME SRF acseleratons (Higgs) =N I b B —
2919 S - RISP, CERN - HLLKC, Fermilab - PIFIL Shanghal - SHINE 10GeV 1.3GHz und 650MHz SRF accelermtors ( tar)  [—1 Lg 3 gan
MRAIOU rictitam sestetia) procusmmest o grugre e =

W hust Suadt She brawmarss selatisratop with sy grest catoorters such an DERY, M5, Permtaty ILAR (PN, STPC, TN, TIIIMT, I, ZANON, BIEP, M5, NRCAT w CEPC needs ~ 1700 all metal valves



CEPC International Collaboration-1

".CEPC attracts significant International
participation and collaborations

CEPC Accelerator TDR report: 1114 authors from
278 institutes ( including 159 International Institutes,

38 countries ) Published in 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-

ORI Meforenre Dot

bebenal Inmigs emaer
CcEPC
Techwival Dewign Report

arXiv:Z312.14363

et A B Rzt " / «
1114 authors g
278 institutes GHEERANAE RX
(1580 foreign Institutes)
38 countries —1
——
____10%0peges ki h

I Y

CEPC Detector Reference TDR report has been completed
and reviewed by IDRC in April 14-16, 2025

* 27 MoUs have been signed with international institutions
and universities

» CEPC International Workshop since 2014-now
* EU and US versions of CEPC WS since 2018-now

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

CEPC CDR Released (2018.11)

PCTIC OB 18 0

-t ol ALe

CEPC

CEPC
Conceptual Design Report E

Conceptual Design Report

Yolume I - Physics & Detector

arXiv: 180%.00285 arXiv: 1811,10545

Aagunt 2018 Ocsstier 2018

Editorial Team: 43 people / 22 institutions/ 5§ countries CEPC workshop in Chicags

EWORKSHOP ON:HF

:
= m
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CEPC International Collaboration-2

HKUST IAS23 HEP Conference, Feb. 14-16, 2023, The 2023 International Workshop on Circular The 2023 international workshop

Hong Kong Electron Positron Collider, EU Edition, on the high energy Circular

https://indico.cern.ch/event/1215937/ University of Edinburgh, July 3-6, 2023 . .
https://indico.ph.ed.ac.uk/event/259/overview Electron Positron Collider (CEPC)
The 2024 HKUST IAS Mini workshop and conference were . - https://indico.ihep.ac.cn/event/19316/

held from Jan. 18-19, and Jan. 22-25, 2024, respectively.
https://indico.cern.ch/event/1335278/timetable/?view=standard

The 2025 HKUST IAS fundamental physics conference: The 2024 international workshop on the high The 2024 international workshop of CEPC

Jan. 14-17, 2025, Hong Kong energy Circular Electron Positron Collider (CEPC) EU-Edition were held in Marseille, France,
https://indico.cern.ch/event/1454867/overview was held from Oct. 23-27, 2024, Hangzhou, China April 8-11, 2024.

https://indico.in2p3.fr/event/20053/overview

. i https://indico.ihep.ac.cn/event/22089/
CEPC Workshop EU Edition (Barcelona, Spain)
June 16-19, 2025 e e o b o B o e s
https://indico.ifae.es/event/2054/overview

!" ‘\. ‘ illi o » 3]
The 2025 international workshop on the high FCPPNL, Bordeaux, France, June 10-14, 2024

s

- —

The 2026 HKUST IAS fundamental physics °°"fere"°e| energy Circular Electron Positron Collider (CEPC) |  https://indico.in2p3 fr/event/20434/overview

Jan.12:16,2026, Hong Kon will be held from Nov. 6-10, 2025,

FCPPNL, Qingdao, China, July 21-25, 2025

Guangzhou, China ——
https://indico.ihep.ac.cn/event/25400/

https://indico.ithep.ac.cn/event/25300/

CEPC Workshop EU, April 7-10, 2026, Lisbon, Portugal |
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CEPC in ESPPU 2026

Physics Preparatory Group

Karl Jakobs (chair) Xinchou Lou (IHEP)

Gianluigi Arduini Fabio Maltoni
Thomas Bergauer Jocelyn Monroe
Tommaso Boccali Hugh Montgomery
Anadi Canepa Rogerio Rosenfeld
Cristinel Diaconu Mike Seidel

Pilar Hernandez Yuji Yamazaki

Gino Isidori

CEPC-SppC participate actively in the 2026 update of the European Strategy
for Particle Physics (ESPPU 26) with two input documents:

1) The Circular Electron Positron Collider (CEPC)
An input to the European Strategy for Particle Physics - 2026 update
Contact persons: Jie Gao, Miao He, Dou Wang, and Jianchun Wang

2) High Performance and Cost Effective Superconducting Accelerator
Magnet R&D at IHEP
Contact persons: Chengtao Wang, Rui Kang, Chunyan Li,
Yingzhe Wang, Juan Wang and Qingjin Xu

23-27 Fan N |
JUNE ‘!‘.uu)p-.“.:n Strateqgy, i & - . .i ' i v‘ ,_ - a— = |
2025 S Aaa = g B = ‘
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OPEN SYMPOSIUM m
European Strategy
for Particle Physics ..o
2026 UPDATE

Lido di Venezia

Open Symposium on the European Strategy for Particle Physics
June 23-27, Venice, Italy

June 24

14:30 - 15:05 Yifang Wang (IHEP Beijing)

Status of CEPC in China

Sala Perla, Palazzo del Casino

https://agenda.infn.it/event/44943/overview



https://agenda.infn.it/event/44943/overview

CEPC in Synergy with other Accelerator Projects in China

Project name Machine type Location Cost (B RMB) Completion time
CEPC Higgs factory Led by IHEP, China 36.4 (where Around 2035 (starting time
Upto ttar energy accelerator 19) around 2027)
BEPCII-U ete-collider 2.8GeV/beam IHEP (Beijing) 0.15 2025
HEPS 4th oeneration light source of 6GeV IHEP (Huanrou) 5 2025
SAPS 4th generation light source of 3.5GeV IHEP (Dongguan) 3 2031 (in R&D, to be
approved)
HALF 4th generation light source of 2.2GeV USTC (Hefei) 2.8 2028
SHINE Hard XFEL of 8GeV Shanghai-Tech Univ., SARI and 10 2027
SIOM of CAS (Shanghai)
S3XFEL S3XFEL of 2.5GeV Shenzhen IASF 11.4 2031
DALS FEL of 1GeV Dalian DICP - (in R&D, to be approved, )
HIAF High Intensity heavy ion Accelerator Facility | IMP, Huizhou 2.8 2025
CIADS Nuclear waste transmutation IMP, Huizhou 4 2027
CSNS-1I Spallation Neutron source proton injector of | IHEP, Dongguan 2.9 2029
300MeV

| The total cost of the accelerator projects under construction:39B RMB more than CEPC cost of 36.4B RMB |

| Relevant accelerator human resources and industrial capabilities in China could be measured in relation with these massive investments |
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CEPC/SppC inputs to EPPSU2026
have been submitted, and
CEPC/SppC delegation will
participate to the “Open
Symposium on the European
Strategy for Particle Physics”,
June 23-27, Venice, ltaly

CEPC Proposal Preparation (2025) and Beyond

Concerning CEPC entering construction
preparation phase 2026-2027, CEPC civil
engineering design based on EDR site and
geological conditions will be put to high
priority with components’ industrial

mass production and installation
preparations

CEPC accelerator overall survey,
components’ naming system, electronic
management system (DeepC), BIM design,

and Al applications in all CEPC systems, etc.

have been started...

The CEPC Proposal (in Chinese)
will be submit to China’s

“15t five-year-plan” process

in 2025, and a draft has been
completed in June 2025, about
1000 pages

Enhanced international/national
collaborations and preparation for
establishment of the construction team,
long term personnel training,

CEPC headquarter at EDR site will be
put forward in close collaboration

with local government

Recruitments information:
https://www.physicsworldjobs.com/job/2203

6/recruitment-of-overseas-high-level-talent/
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Summary

- BEPCII@1.89GeV has reached luminosity of 1*1033cm™%s~1 during routine operation. BEPCII-U@2.35GeV
will reach luminosity of 1.1*1033cm™2?s~1. BEPCII-U is under commissioning from March 2025.

 CEPC accelerator TDR international review and cost review were held from June 12-16, 2023 and Sept. 11-15,
2023, respectively, and endorsed by IAC meeting held from Oct. 30-31, 2023. CEPC Accelerator TDR has be
released formally on December 25, 2023 (arXiv: 2312.14363) and published 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 .

« CEPC accelerator EDR including EDR site geological investigation and civil engineering design have
progressed well with corresponding EDR funds and EDR human resources available

« CEPC detector reference design report has been reviewed by IDRC in April 2025.
 EDR site selection and geological feasibility studies have been started and completed in 2025.

» Detailed preparation of CEPC EDR phase (2024-2027) before construction working plan and beyond have been
established and executed 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.

« CEPC is an international project and international collaborations and participations are warmly welcome.
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