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Physics Goals of CEPC-SppC

« Circular Electron-Positron Collider (CEPC) as a Higgs Factory

(91, 160, 240, 360 GeV)

— Higgs Factory (>1076 Higgs) :
* Precision study of Higgs(mH, JPC, couplings), complementary to Linear colliders
* Looking for hints of new physics, DM...

— Z & W factory (>10710 Z0) :

* precision test of SM
« Rare decays ?

— Flavor factory: b, ¢, t and QCD studies
Super proton-proton Collider(SppC)

(~100 TeV)

— Directly search for new physics beyond SM

— Precision test of SM

* e.g., h3 & h4 couplings
Precision measurement + Searches for new physics:

complementary with each other

(lepton and hadron colliders)
CEPC-SppC Progresses-J. Gao
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CEPC-SppC was proposed
by Chinese scientists in Sept.
2012 after Higgs Boson was
discovered on July 4, 2012 at
CERN

= x 10

Cross sections for major SM physics

processes at the electron positron collider

Started from 2012, Human being
entered into the era of Higgs.

A new calendar of Science-
Anno Higg is proposed by J. Gao,
l.e. 2012AD=0AH. Year 2024AD
Is also12AH
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Anticipated accuracy on Higgs properties
at CEPC and at LHC/HL-LHG



We have a very successful Standard Model
But we still have a lot of issues and
questions:
— Anything fundamentals behind the flavor
symmetry ?
— Mass hierarchy of elementary particles normal ?
— Fine tuning of Higgs mass natural ?
— Why a meta-stable vacuum ?
— What are dark matter particles ?
— No CP in the SM to explain Matter-antimatter
asymmetry
— Dirac or Majorana Neutrino mass ?
— Unification of interactions at a high energy ?
We are at a turning point:
— anew, much deeper theory ?
— Choices of experimental approaches ?
* e'e, pp, ep, W orno machine ?

Top mass M, in GeV

8

3

* “Small cost” to look for hints. If yes, go for direct searches
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No signal at LHC:
Direct searches: M~ 1TeV
10% precision: M~ 1 TeV
Look for signals at CEPC/FCC-ee:

Precisions exceed HL-LHC ~ 1 order of
magnitude (1% precision) = M ~10 TeV

New Physics likely < 10 TeV ? =» e‘e machine
[f not, =» a 1% machine is valuable even for not-seeing new physics

Pressing science questions, best addressed by a Higgs Factory (~1% precision)




Key Scientific Issues and Technological Route

Design & Implementation
Detector Detector & Accelerator
—P>

Particle Flow v Multi-purposed Acc.

New Physics High Precision b on v rélew con;gpz De{:ector'
o 19 ranularity v Cost, added values
~10 TeV ~1% v' Good Resolution i v Spill-over
. v Reliable PID g
v Dark Matter <« Higgs: 12%‘0-31% < P b
v Extended Higgs v EW:0(10°-10°) v Management
v Composite Higgs o CHELSHE v Collaboration
v' Supersymmetry v Flavor o
High Lumi.
—> ~10%4-36¢m-25-1 Accelerator j
Operation mode Z %4 Higgs 2 IPS/ 100 km
Center-of-mass energy (GeV) 91 160 240 v Hi ggs: 20 abl <=—p
Operation time (year) 2 1 10 v Z: 100 ab-1 v Switchable Operations
Instantaneous luminosity/IP (1034 cm—2s~1) 115 16.0 5.0 <&--- v W: 6 ab-! v Upgradability
Integrated luminosity (ab~—?, 2 IPs) 60 3.6 12 v TOP: 1 ab™ v LC‘”"ge P'I.WII’ISk'I. angle
Event yield (30 MW) 2.5% 102 1.0 x 108 2.5 x 106 with Crab-waist
Event yield (50 MW) AN 1012 1A% 108 40 x 106 esoess

Physics==pDetector = MDI==) Accelerator




CEPC Physics Reaches and Performances ;

White papers Physics reach via nggs at CEPC

* Higgs]published in 2019, updated in 2021 Snowmass WP ; Procsion of Hiags cocpling meamuement (kapead N
& [240Gev, 20 ab~!|  360GeV, 1 ab~! e ]
ZH H ZH H [ oH ‘ w CEPC M0 GeV @ 2an | + 30 Gev @ 140 |
in editors: Lingfeng Li (Brown U), TaoLiu (HKUST), Fengkun Guo (ITP), Lorenzo Calibbi v — l oo "
{Yianjing U), Qiangxin Li {CCNU), Qin Qin (Huazhong S&T), etc) | inclusive 10.26%| 1.40% \ i L 5
Phiase:t: submitte. ARV e few weeks H—+bb 0.14%| 1.59% |0.90%1.10%|4.30% g"
—5 2.0% B0Y 3 | 209 (1 &
Phase-ll: to enhance the measurement with tautau events and CKM measurements — s AEA%|. 163 |20 10
) ‘ H—gg 0.81% 3.40% 4. r.n%. 12%
« EW: dfaft for internal review expected at beginning of 2024 - released at middle 2024 f = : —~ -
HoaWw 0.53% 2.80% 4. 40% {6 50% s
in editors: Jiayin Gu (Fudan U), Zhijun Liang (IHEP) Hes27Z 4.17% 20% | 21% ‘ i
. e as EW White paper P 0.42% 2.10%|4.20% |7.50% ;Lt:.w:.:,::.’
in editors: Jia Liu (PKU), Liantao Wang(Chicago U), Zhen Liu (Minnesota U), Xuai Zhuang H — +4 3.02% 11% | 16% B
(IHEP), Yu Gao (IHEP), etc H = pp 6.36% 1% | 57% T
. M2z 8.50% 35% 3
- Main editors: Huaxing Zhu {PKU), Meng Xiao (ZJU), Jun Gao (SJTU), Zhao Li (IHEP), etc Brygper (H — inv.) |0.07%| |
10
- Very rich physics: strong coupling constant measurement + Form Factor + Hadron Tn 1059 130%:
Fragmentation + QCD Phase transition + accurate calculation + interplay to other measurements
especially Flavor & Higgs... 311002023 . 11
B CEPC IACRIHEP 5 New Physics at Energy Range of “'10 TeV
95% CL reach from SMEFT ft
Iwr e { L[ et | 1
5 CER L o |

R e o &

Scientific Significance quantified by CEPC physics studies, via full

simulation/phenomenology studies:
» Higgs: Precisions exceed HL-LHC ~ 1 order of magnitude.
* EW: Precision improved from current limit by 1-2 orders. I I
[ iti . 0,‘ Ovin Q, .

* Flavor Physics, sensitive to NP of 10 TeV or even higher. "0, 0, O Ow O Ou O Oh O
* Sensitive to varies of NP signal.

NYTE| [Tev)

Figure 2.1: Covered energy scales of new physics from CPEC and HL-LHC, based on measurements of operators

in the framework of the Standard Model Effective Field Theory (SMEFT). [1]




«&»  The Global HEP Consensus on Higgs Factories 7

The scientific importance and strategical value of an electron positron Hiaas factory is clearly identified worldwide

Pathways to Innovation and Discovery in Particle Physics

2013, 2016: Xiangshan Science Conferences concluded that the
CEPC is the best approach and a major historical opportunity
for the national development of accelerator-based high-energy
physics program.

Exploring
the

80“,?,2,“;,’2’ Report of the Particle Physics Project Pricritization Panel 2023

2017: Japan Association of High Energy Physicists (JAHEP)
JAHEP  proposes to construct a 250 GeV center-of-mass ILC promptly as a
Higgs factory.

2020: An electron-positron Higgs factory is the highest-priority N_g"’
- - - Utibverse -
next coll!der. For the Ior_lg_er term, the European particle phy_3|cs Recommendation 6
community has the ambition to operate a proton-proton collider at
the highest achievable energy. Accomplishing these compelling Sonp oy il iesbin e st e ol
goa|s W|” require innovation and Cutting_edge technok)gy: major decisions 9oncerning an off-shore Higgs factory are expected, and/or significant
Europe peibal st i bty Ao
hould also be reviewed.
. . . ‘;hel:mnzz would czns“e,def the following:
In April 2022, the International Committee for Future 1.The level and nture of US contribution in @ specific Higgs factory including an evaluation
Accelerators (ICFA) “reconfirmed the international consensus OEEIE RESOCINMC SN IXKIGRN A TISKS CRCE GrUCH X RS IETION DRCOmNSs wvalsnte:
. . . L 2.Mid- and large-scale test and demonstrator facilities in the accelerator and collider R&D
on the importance of a Higgs factory as the highest priority portfolios.
B 4 for realizing the scientific goals of particle physics”, and gttty ke cmstreprimeiviy s g g e

budget situation.

expressed support for the above-mentioned Higgs factory
proposals P5 report, USA, 2023



Timelines in Showmass Energy Frontier Summary .

=] ::'olon collic!'er W Construction/Transformation
= ectron collider K

e P ration / R.
B mpMuon collider TOReration I8

2038 start p 5
S IWC: 250 Gev 500 GaV 1 TV
B ‘SRIH 206km tunnel 2 ab! 4ab’ =-4.54ab"’
ATk tunnel 40 km tunnel
- 2035 start physics
c Copl: 50/160/240 Gel
5 ' 100km tunnel  EETEEIEEINY
Gp> Community Summer Study
LHC HL-LHC (14TeV, 3 ab™") ‘ <
(13 6TaV. 450 1" ) : v (-\J;,
P RS SN &5 WMASS
2048 start physics . { » o ¢ \/
- 100km tunnel, installation Instaliati Ity ' [ Wil 6 @
& — FCC hh: 100 TeV = 30 ab™* - > July 17-26 2022, Seattle
w ol
: Seattle Snowmass Summer Meeting 2022
CLIC: 380 GeV
| holding 1.5 ab!
29 krn tunnel S0 km tunnel
SN ENSHEEENET EECTUEEEENT SRS EEE EEENEEEEE EEESEE NN RN e
Proposals emerging from Snowmass 2021 for a US based collider
‘ E CCC: 250 GeV 550 GeV 2 TeV
Vl'l" . 8 km tunnel 2 ab* 4ab? w4 ab?
upgrade
% Muon Collider 2045 stert phrysics
= 13 years r— Snowmass 2021
T — Note: Passibility of
125 GeV or 1 TeV 3t Stage 1

‘ OR SkmeGiem ko ring 10km & 16.5 km tunnels
SN G NCIENSIENUNIN NN NGNS IETNIN OIS MENAISEIN I GUONASMEREINII SIS EEEEDEEINEIIN  SUINNNSEREI NN 05
2020 2030 2040 2050 2060 2070 2080 2090



h CEPC Higgs Factory and SppC Layout in TDR

-CEP'C\'as a Higgs Factory: H, W, Z, upgradable to ttbar, followed by a SppC (a Hadron collider) ~125TeV
30MW SR power per beam (upgradable to 50MW) , high energy gamma ray 100Kev~100MeV ¢

R [mm

Ip

H/tt-bar , - : P ———
. e s i

] 5] £ 7] e a;m

Z [mm]

TURINMEL CHUSS SECTIUN UF THE ANL ANEA

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

ESBS: Electron Ssource & bunching system PSPAS: Positron source & pre-accelaerating section

FAS: First accelerating section SA5: Second accelerating section
EBTL: Electron bypass transport line TAS: Third accelerating section

EBTL [ ] = Damping ring
FAS SA5 TAS

ESBS

t 1

S50MeyY  1.1GeW Z200MeY 1.1GeV 1.1GeW

5.5m .
102 4am | _‘ BO.9m pll.im
|

1163.4m

1501.Frm
1800.0m
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360

5

SR Lumi. per IP

Integrated
& Total

Power (103*cm2s1) Al Integrated L fotal nc:. of
(MW) (ai?:,yzela;s) (ab™, 2 IPs) SYENES
50 8.3 2.2 21.6 4.3 x 108
30 5 il 13 2.6 x 10°
50 192** 50 100 4.1 x 1012
30 115** 30 60 2.5 x 1012
50 26.7 6.9 6.9 2.1 x 108
30 16 4.2 4.2 1.3 x 108
50 0.8 0.2 1.0 0.6 x 108
30 0.5 0.13 0.65 0.4 x 10°

*  Higgs is the top priority. The CEPC will commence its operation with a focus on Higgs.
**  Detector solenoid field is 2 Tesla during Z operation, 3Tesla for all other energies.

*** Calculated using 3,600 hours per year for data collection.
HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong
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CEPC Accelerator System Parameters in TDR

Linac Booster Collider
Parameter | Symbol Unit Baseline Oﬁtt - _Ho - f\fN Z Higgs Z w d
Dtraxis .O.ﬁ axis | n axis .o. axis Off axis injection Number of I1Ps 2
|nject|on m]ectlon In]ECtlon lnjectlon
Energy E,/E,, GeV 30 Circumfer. km 100 Circumference (km) 100.0
Injection GeV 30 SR power per beam (MW) 30
Repetition f Hz 100 Ere 455 E GeV 120 455 80 180
rate rep E:;:S;“O“ Gev | 180 120 80 ' nergy (Gev) ;
Bunch 268 11934 1297 35
BE“Ch Lors Bunch number 35 | 268 |261+7| 1297 | 3978 | 5967 unch number
number per or i Emittance /g, (nm/pm 0.64/1.3 0.27/1.4 0.87/1.7 1.4/4.7
pulse Maximum nc | 099 | 07 |203] 073 | 08 | ost 1ce /% (nm/pm)
bunch charge Beam size at IP o;/a;, (um/nm) 14/36 6/35 13/42 39/113
Bunch nC 15 (3) Beam current | mA 0.11 094 | 098 | 2.85 9.5 14.4 = unch lenath (natural/total
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 %e 1.5X103 RF frequency | GHz 1.3 Beam-beam parameters &, /& | 0.015/0.11|0.004/0.127(0.012/0.113| 0.071/0.1
Emittance P nm 6.5 Full injection . T ) il
' from empty h 0.1 0.14 (016 | 0.27 18 0.8 Luminosity per IP (103 cm2s%)| 5.0 115 16 0.5
Transport lines ® @
) ) .
@ ® \N > _ CEPC Technical Design Report (TDR) includes:
Linac Booster  \® Collider ©) 1) CEPC Accelerator TDR
/( }\ 30~180GeV 180GeV >dump 2) CEPC Detector TDRrd (rd=reference design)
DR 1.1GeV / i will be released by June 2025

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong 11



CEPC e- and e+ Injection Linac Designs in TDR

ESBS: Electron source & bunching system PSPAS: Positron source & pre-accelerating section
FAS: First accelerating section SAS:  Second accelerating section Parameter Symb0| Unit Design value
EBTL: Electron bypass transport line TAS:  Third accelerating section Energy E GeV 30
EBTL DR:  Damping ring
ESBS FAS P PSPAS  5AS TAS Repetition rate frep Hz 100
Number of bunches per pulse 1or?2
t T 1' f T ﬂ ﬁ Bunch charge nC 1.5
S0MeV 1. 1GeV 4GeV 200MeY 1.1GeY 1.1GeV 30GeY Energy Spread O 1.5)40—3
102.4m ) 243.5m — B0.9m |11.1n’:| 1163.4m Emittance &y nm 65
s . r Electron energy at target GeV 4
= lm:'” o/ | [Electron bunch charge at target nC 10
.0m
. Tunnel length L m 1800
| e-inlinac g g e+ in linac o Phase space @ SAS exit
A l LA > . £l
Lol “\. M AMAAAMWIREEEE " AUV
iy T AR
u, -MM 03 m...lﬂlhﬂhlL'}’ q

-WW H
0 600 1300

.....
% im)

* Linac energy increases to 30 GeV, with S+C band Accelerator;

« Start-to-end simulations with errors have been conducted for both
electron/positron beams, with qualities satisfying design requirements.




CEPC Plasma Injector (alternative option) and TF Plan.,

CEPC plasma injector scheme:
From 10 GeV - 30 GeV > TR = 2

Simulation results show that it works on paper
with reasonable error tolerances for both electron
and positron beams injected to the booster

4nC/12nC
Gt *e 10GeV 30 GeV
e e3

! PWFA- i -

ey

pl 1.2nC, 2.4 Gg 30 GeV

My e T

3 o” -
1 s | v o® S ,4nC
; :;::>l - CEPC Plasn ) 1 Inje v Ex 3.0 | }' — Sy —

CEPC IARC, 2022.06

Phase | (YearO-Year2)

1.

I PWFA/LWFA TF based on BEPC-II Linac and HPL has been founded by CAS 120M RMB in Sept. 2023 I




CEPC Key Technology R&D Status in TDR y

Specification Met J otosyp ’

Manufactured </ Magnets 27.3%

2 »ag‘ ﬁn - S ¥ - J Vacuum 18.3%
‘: f -\:;";M al ' y RF power source 9.1%
I MM...M S Sl ,/Mechanics 7.6%

s/ Magnet power supplies 7.0%

«/ SCRF 7.1%

J Cryogenics 6.5%

J Linac and sources 5.5%

,/ Instrumentation 5.3%

fControl 2.4%

L,f Survey and alignment 2.4%

‘, 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%

14



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°@ 2.7x10°@ 2.7x101 @

CEPC-SppC Progresses-J. Gao

HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong



900
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300

200
60

RF distribution plan

i
4

CEPC High Efficiency High Power Klystron
Development and RF Power Distribution System

Klystron No. 2

Power Supply Modulator

o5 |1""’i"§g, 4 Efficiency 77%
A /r/((';l\fl:lfl_{. . (2021)

Klystron No. 1 Klystron No. 3 (MB}

Efficiency 65% Efficiency 80.5%

(2020) 2022 (under fabrication)

Pulsed RF Mode (30% duty factor, 60ms/5Hz) 70.5%’ @ 630kW To be tested at the end of 2023 aai

i - >
High Voltage vs. Power&Efficency w00 e & -

:: " ' '/0/‘/"4 o~ — 5
0.6 50.0% -
0.5 4008 -
04 0d -
03 200 Power vs. Efficiency A -130kV
0.2 10 0%
0.1 -
0 100 ot Ll - ' ¥ P N

70 80~%— PowergW) —&—#10(%) 110 120

Three prototypes of the 650MHz 800KW CW klystrons

are developed. The efficiency reaches 70%
PSM is developed with the industrial collaboration
RF tunnel distribution was planed

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong
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SppC Collider Parameters in TDR

-Parameter list (updated Feb. 2022)

Main parameters Lattice of SPPC
Circumference 10(? k111_ [ T
62.5 TeV —i_ e et Qe

Beamenergy @ 625 @ TeV ErmIII— g emSEgmeO

Lorentz gamma 66631 £ .1t 0 | b & 8 e 1

Dipole field 20.00 T S [ . .
Dipole curvature radius 10415.4 m 2w :m “ m w “ w w “ SppC is compatible
Are filling factor 0.780 Z | with CEPC in
Total dipole magnet length 65442.0 m % | | the same tunnel
Arc length 83900 m : ' '

Total straight section length 16100 m 1

Energy gain factor in collider rings 19.53 ‘

Injection energy 3.20 TeV ' ‘ A

Number of IPs 2 7 ‘ ‘ ® oy § Collimation Ecm=125TeV
Revolution frequency 3.00 kHz Whole ring 0o PEYIRE e with dipole
Revolution period 3333 s U1 A UL L 20 ] e Z&EE:T;?? field of 20T
Physics performance and beam parameters SR I YR , iEamnc s o =

Initial luminosity per IP 4.3E+34 em’s p* = 0.5m -

Beta function at 1nitial collision 0.5 m = )

Circulating beam current 0.19 A ?f,,_c*_ 5

Nominal beam-beam tune shift limit per ~ 0.015 o et A ! e

Bunch separation 25 ns o

Bunch filling factor 0.756 ‘ 100 1

Number of bunches 10080 ; o e

Bunch population 4.0E+10 e PN B R B L T 5T sgma_x S

Accumulated particles per beam 4.0E+14 P Dynamic Aperture

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong 17



IBS Technology for High Field Magnets 1

Z. Zhao
IBS (T, 55K)

2008.02 2008.04 2008.09
Discovery of IBS Discovery of
- - T 122 phase IBS

H. Hosono
IBS (T, 26K)

100-m 7-core IBS tape
fabricated
J.=100 A/mm?
@10T,4.2K

R&D under way

IBS solenoid at 32 T
Racetrackat 10T
1.3 kA transposed
cable
J,> 450 A/mm?
@10T,4.2K

2018

* IBSsolenoidat24 T
Racetrackat8 T
J.=300 A/mm?

@10T,4.2K

J, of IBS expected to be similar as ReBCO in 2020s with better mechanical properties and lower cost,

ready for mass applications in ultra high field magnets



SppC HF Magnet Development

SppC 16 T Model Dipole: Nb,Sn 12~13 T + HTS 3~4 T;
14T has been reached, more test in 2024

eld (T)
B ~90% SSL | 1247 T @ 6865 A |
- - s
12 Tesla P o oy g R RN LI Nb,Sn+HTS
bbby 07} . e 2*$30 aperture
F An AT a2 AT 15T @ 4.2K
ij o .@:Y.I-\;, . -g%'ﬁ'“\
J LPR-U 1 2019 NbTi+Nb,Sn
V Mﬁ 2018 P 2*$10 aperture
10T @ 4.2K
J v Nb,Sn+HTS or HTS
LPF1-U test after 2" thermal cycle: 6865 A& 12.47T@ 4.2 k 2*$A45 aperture
]y LPF1-U first test result: 6664 A& 12.15 T @ 4.2 k- 2*(Q 14 mm With 21‘:';? :;ZK M
e ual
i LPF1I-S test result: 5507 A & 10.71 T @ 4.2 k- 2*Q 12 mm ey
o LPFI test result: 5122 A & 10.23 T@ 4.2 k- 2*0 10 mm
H 10 .
T Challenges: Stress control, quench
—e— Test result of LPF1-S . ;
Pt taet o LPF A protection, field quality control,......
—— LPF1-U test after 2™ thermal cycle
P Y Y e Y BN Bl DR O G DN T CEEE R [ R Y
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 2018 2028 year

Training history

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

Picture of LPF1-U

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong 19



“ / - Oy Klystron Gallery | Linac & BTL Tunnel Collider ring tunnel |
1 Huzhou &
» ~ ; i = t ‘
Changsha :
ERING CORPURATO™ (71D POWERCHINA IMOMGHAR EREIMETRING CORPORATION LIMITID

0 DEER PEERBD S H RN FRIHA LN ( mES R PMBNLHARRAMLD
POWEROANA .

Huzhou Changsha

FRCURR v » *..' -

f£¢

- 5
'Y

7

e

.

TBM tunnel
(D6.5m)
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995 A : | _ Higgs SOMW
N System Collider |Booster| Linac | BTIL | R :;:';:; Total | Collider [Booster| Linac | BTL | IR :““:;‘I"n; Total
1 |RF Power Source 9690 | 140 | 11.10 10040 | 16160 | 173 | 1410 177 40
2 |Crygenic system 072 | 171 0.14 157 | 917 | 177 0.14 11.08
3 |Vacuum System 540 | 420 | 060 1020 | 540 | 420 | 060 10.20
4 |Magnet Power Supplies | 4450 | 980 | 250 | 110 | 0.30 5820 | 4450 | 980 | 250 | 110 | 030 58 20
5 [Instrumentation 130 | 070 | 020 220 | 130 | 070 | 020 220
6 |Radiation Protection | 0.30 010 040 | 030 0.10 040
7 | Control System 100 | 060 | 020 180 | 100 | 060 | 0.20 1.00
8 |Experimental devices 400 400 400 400
9 |utiities 3780 | 320 | 180 | 060 | 120 4460 | 4640 | 380 | 250 | 060 | 120 54 50
10 |General services 720 030 |020 | 020 | 1200 | 1990 | 720 030 | 020 | 020 | 1200 | 19.90
Total 20412 | 2161 | 1680 | 190 | 584 | 1200 {(262.27 p2res7 | 2260 | 2050 | 190 | 584 | 1200([339.77)

Various measures will be studied and implemented towards a green collider, as discussed
in the Mini workshop of accelerator, Jan. 18-19, 2024, HKUST-IAS, Hong Kong
https://indico.cern.ch/event/1335278/timetable/?view=standard

CEPC-SppC Progresses-J. Gao
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https://indico.cern.ch/event/1335278/timetable/?view=standard

CEPC Accelerator International TDR Review and Cost Review
June 12-16, and Sept. 11-15, 2023, in HKUST-IAS, Hong Kong

Table 12.1.2: CEPC project cost breakdown, (Umt: 100,00¢,000 yuan)

Total And 100%
INER CERC 0K 202503 Project management : 0.8%
- IMEP AC-2023-01 Accelernton 1% S2%
/ / . Conventwmal facihitres 101 28%
‘" l... ' Camma-ray beam lines 3 0.8%
—— RopEOR | l o
e : ( v l“ I’( ‘. | Experiments | 40 | 11%
; 4 Contingency (8%) 27 T4%

Sy

Technical Design Report

Accelerator 7.4% ® Project management
® Accelerator
» Conventional facilities

u Gamma-ray sources

» Experiments

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

e December 2023

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

» Contingency

Distribution of CEPC Project total TDR
cost of 36.4B RMB

CEPC accelerator TDR has been completed and
SO | |formally released on December 25, 2023
Domestic Civil Engineering 9'h CEPC IAC 2023 Meeting CEPC accelerator TDR link: (arXiv: 2312.14363)

Cost Review, June 26, 2023, IHEP )
Oct. 30-31, 2023, IHEP CEPC accelerator TDR releasing news:
http://english.ihep.cas.cn/nw/han/y23/202312/t20231229 654555.html
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CEPC Accelerator TDR International Reviews
and CEPC |IAC Meeting Endorsement

23

June 12-16, 2023, in HKUST-IAS, Hong Kong Chaired by Frank Zimmermann

Phase 1 CEPC TDR Review Report

CEPC TDR Technical Review Committee
15 July 2023

The CEPC Study Group, hosted by the Institute of High Energy Physics (IHEP), has been working on the
design and development of a forefront e™e™ collider as a Higgs factory that can extend to energies corresponding
to the Z, WW and the top-quark pairs, with the upgrade potential to a high-energy pp collider. The CEPC
represents a “grand plan” proposed, studied, and to be constructed by Chinese scientists in close collaboration
with international partners. Since the release of the CEPC Conceptual Design Report in 2018, the CEPC Study
Group has devoted significant effort to the design optimisation, the R&D of key technologies and the study of
the technical systems of the CEPC.

The CEPC Study Group has produced a draft Technical Design Report (TDR). The International Review
Committee, chaired by Dr. Frank Zimmermann (CERN), was asked to conduct a first phase review of this TDR
draft. This first phase review shall cover all but the cost and site aspects of the CEPC.

The Phase 1 CEPC TDR Review Committee meeting was held in person at HKUST from 12 to 16 June
2023.

https://indico.ihep.ac.cn/event/19262/timetable/

Chaired by Loinid Rivkin

Sept. 11-15, 2023, in HKUST-IAS, Hong Kong

CEPC Accelerator TDR Cost Review

The CEPC Accelerator TDR Cost Review committee examined the cost estimate of the TDR of
accelerator systems for the first stage of the CEPC project operated as a Higgs factory with
synchrotron radiation power up to 30 MW per beam (including all infrastructure that is not easily
upgradeable and is already designed to operate up to the ttbar energy and at 50 MW). The cost
estimate under review does not include the civil engineering, the detectors at the IPs with their
technical services, and the central computing services

In the opinion of the committee the cost estimate presented is sufficiently complete to form a
proper basis for the next iteration that will be done during the EDR stage

https://indico.ihep.ac.cn/event/19262/timetable/

Oct. 30-31, 2023, in IHEP Chaired by Brian Foster

The Ninth Meeting of the CEPC-SppC
International Advisory Committee

[AC Committee
M. E. Biagini. Y.-H. Chang. A. Cohen.
M. Davier. M. Demartean. B. Foster (Chair).
B. Heinemann. K. Jakobs. L. Linssen.
L. Maiani, MLL. Mangano, T, Nakada, S. Stapnes,
G. N. Tavlor. A. Yamamoto, H. Zhao

=)

November 14th, 2023

The IAC also supports another key conclusion in the TDR Review Report,
that the accelerator team is well prepared to enter the EDR phase.

-The IAC also support another conclusion in the TDR
Review Report that the accelerator team is well prepared
to enter the EDR phase ‘

https://indico.ihep.ac.cn/event/20107



https://indico.ihep.ac.cn/event/19262/timetable/
https://indico.ihep.ac.cn/event/20107
https://indico.ihep.ac.cn/event/19262/timetable/

CEPC Accelerator TDR Released on Dec. 25, 2023

24

CEPC accelerator TDR link: (arXiv: 2312.14363)

CEPC accelerator TDR releasing news:
http://english.ihep.cas.cn/nw/han/y23/202312/t20231229 654555.html|

CcEPC
Technical Design Report

Accelerator

The release of CEPC
Accelerator TDR is an
Important milestone
of CEPC development
towards construction



http://cepc.ihep.ac.cn/CEPC_tdr.pdf
http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html

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 Phase goals, scope and the working plan (preliminary) of 35 WGs
summarized ina documents of 20 pages to be reviewed by IARC in 2024

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong 25
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Accelerator EDR Phase Working Plan (preliminary) of 35 WGs
is a documents of 20 pages (will be reviewed by IARC in 2024)
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Issues in EDR (examples)-1 2

w23 CEPC Accelerator Main EDR Development: Klystrons

K R0l =T Parameress Vatee
o [ 08 - =

E 2 . i S There are many common

ey P S Ty challenging issues

S s e | for future Higgs factories,

e e e L] hoth circular and linear

——— e ones, such as MDI, control

it 58t ot e o 50 Mty i e dveoed i EDK. T =T = i e and timing, components
industrial mass production
and alignment/installation, etc.

’29 Massive Production Line of NEG Coating Vacuum Chambers in EDR

“» CEPC Magnets’ Automatic Production Lines in EDR
The coating device A Vacuum chambens are connedsed m parallel 1o & groups, cach group of vacusen chambers

To reduce the fabrication cost of the magnets of CEPC, automatic magnet SRR TR e Ded | Cated tOplca| Internati Onal

z % 3 ; X ‘ £ The coating device B: Amtechamber are connected in parallef s 4 groups, each group of vacsum ¢hambers ength
production lines will be demonstrated in EDR and used during construction should be [ower than 1.5m. due W ity descharge difficulty

o setups of NEG coating have been buih for vacuum pipes of HEPS at IHEF Lab. And o lot of test vacuum pipes WO r ks h 0 ps an d COI I abo rat i O nS

have been couted. whach shows that NEG film has good adhesion aml thackness desmibsition,

In EDR phase o dedicated CEPC NEG couted vacumm chaumber production lise is planned are Ve ry Usefu I and We I Come

Conceptual design type-1 (Booster

magnet) ._

Jun.-Sept, 2024 : Complete the CEPC booster magnet automatic fabrication facility
design.

Oct. 2024-Jun. 2025: Complete the seall scale demonstration faciliy for booster iroan
core fabrication.

Conceptual design type-1l
(Collider ring magnet)




Some Key Issues in EDR (examples)-2
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CEPC MDI in EDR

—=—n=v—‘&

 Radiation background ;_ m“‘;@‘;‘m ]
| Ratese sanw Dean G !
‘_"'-M--. == o ~——

S o

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

: ] ._‘Ll v.‘x

€

CEPC Alignment and Installation Plan in EDR

® Mgnmem accuracy requirement Component &~ E3 UL -
Conpeences A3 (eem) Ay (=um) AL, {read) Pre-algnment 2
Dipole ) ol1e «lo | 0w |
Are tml pk 016 ol 0l
IR Quadrspole [ [ aln o
.S:\mmk- oo o | olo

"ieploment bonm-besad ad gment

Surtoce Conbd .
retwork

{14Pginte) ,{/ %

GPS recetvear

L 4

GorarsPaamtrs [ T

i
A
I

,;__,:@

s
Wall Controf Point

2o i};‘g %‘g \ \ / / R i Ground Contral Point
228 N A | ‘
= ; Pam’:i: pomt \"---:_._—:——"// A M”?’\fﬂ 4 i ; y
é -~ «* v i &\
22 Backbone Control network Tunnel Control network =¥

[ahoet ine: 300m: long line 61Mm}) (intezval of & meters)

CEPC Accelerator Control and Timing in EDR

The basic structure of Timing System
— Event system and RF transmission system

-~ Event system: Trgger signal and Low frequency clock

signal

— RF transmission system: Transmit high stability RF signal

Temperature variation induced drift compensation
0.7ns for 10km optical fiber with 1 °C change normally

In EDR phase CEPC high
precision timing and
control technology will
be developed

i A
\5 ',

CEPC Tunnel Mockup for Installation in EDR

Collider nng magnets supports

A 6dhm long annel mockup, mcluding pans 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

There are many common
challenging issues

for future Higgs factories,

both circular and linear

ones, such as MDI, control
and timing, components
industrial mass production
and alignment/installation, etc.

Dedicated topical international
workshops and collaborations
are very useful and welcome




CEPC Accelerator IARC Meetings in TDR and EDR

International Accelerator Review Committee (IARC) under IAC

The 2019 CEPC International Accelerator Review Committee

Review Report

IARC chair: Marica Biagini from 2020-now

Narambar £ 2010

IARC chair: Katsunobu Oide from 2019-2020

The 2021 CEPC International Accelerator Review

Committee
The review mest Review Report
Crouar Eectron
Committes (LARC
{MOH) ses5005 of May 19, 2021
ThaIARK; was A 2021 Second CEPC ITARC Meeting
TOR. The gqualty
even if not alreac
b IARC Commttes
by The CEPC Inter October 20th, 2021
™ due to the Covid OO
o IARC meeting.
hed Ve Ciscular Electron Positsan C 2022 First CEPC TARC Meeting
The Circutar | Collides “l | Stody Group, curm

xy Phy IARC Committee

curently hosted "’
Academy of Sc tormal iona
accelerator in 20 Repe

Committee (IAC) &t yew uf 202

CEPC I I l\R( l s b

m <
nittee [LAC Tune 1 7th, 2022
w CEPC a
while an Tote
||11 o ta advis The Circnlar Electron Psttron O Alider (CEPC) and Sipee Prosear Proton

lll]s' )

All IARC reports (2019 2022) on IAC2022 Meeting Indico:
https://indico.ihep.ac. cn/event/17996/paqe/1415 materials

Nov. 2019: https://indico.ithep.ac.cn/event/9960/

May, 2021: https://indico.ihep.ac.cn/event/14295
October, 2021: https://indico.ihep.ac.cn/event/15177]

June, 2022: https://indico.ihep.ac.cn/event/16801/

Jan. 2024: preparation zoom meeting
Sept. 2024: first extended IARC meeting in EDR phase

on Nov. 18-21, 2 enpatik || with un upgrade to the tthar energy rogon, as

o,
w -Il s a future Sppd

As required by IAC extended IARC will review the CEPC
accelerator progresses on the EDR in September, 2024
A preparation IARC zoom meetlng IS planned in Jan. 2024

lnrge-ac .ll n il wh H[l ald thy "l PC ~~'~‘-)-T:
WO SEart I Il H it ||---u lilltl

rogrisses betwoen CEPC und F( possible synorgy and
Hng olion with Nu;.--vl\! l\!:_ " ".v 1O 1000e SUEEostons
preat wteps OF iterist losss] collntmorntons

CEPC-SppC Progresses-J. Gao

After the completion of CEPC CDR in Nov. 2018,
since the first CEPC IARC meeting in 2019, there has
been totally 4 IARC meetings till 2022, with each
meeting a carefully written IARC report, which are
very helpful for CEPC accelerator in TDR phase and
beyond.

HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong 29




CEPC Detector R&D Status .

» Lots of R&D benefitted from past experience Vertex detector R & D ( 3- 5 ym reso.)

» Silicon strip detector: Experience from ATLAS upgrade - .
> Drift chamber: Lots of Experience from BESIII = ot TR i
» Super-conducting magnet: Experience from BESIII % jhl
» New R&D on key technology = g
> Vertex detector CEPC Detector TDRrd G N N

<04 000 Q02 -00T 0 00 002 GO3 004

» TPC drift chamber
» PFA calorimeter

X" ym|

(rd=reference design)
will be released in June, 2025 | TPC prototype
(low power
electronics)

Sub-detector Specification Requirement World-class level CEPC prototype

: S 2 - N WAKA V) ZYNQ Core Board
Pixel detector Spatial resolution ~ 3 pm 35 pm |12, 13] 3 =5 pm [14-16]

TPC/drift chamber | dE/dx (dAN/dx) resolution | ~ 2% ~ 4% (17, 18] ~ 4% [19-21]
Prototype built

Scintillator-W Energy resolution < 15%/ \/‘l?i GeV)| 12.5% [22] 1o be measured

J Prototype Manufactured
4
o
&

ECal Granularity ~2 % 2cm? 0.5 x 0.5 cm?

Prototyping [25]

oF 4D crystal ECal EM energy resolution ~ 3%/VE(GeV) | 2%/E(GeV) [23,24]) | ~ 3%/\/E(GeV) 4'5 prototypes' 15+ years of R&D' all [to be] tested
3D Granularity ~2x2x2cm? N/A ~2x2x2cm® » — , ‘ :
Scintillator-Steel Support PFA, Prototyping Sy BoAL mm"’ (Sdﬂ-w FCAL m SOHCAL
& Hca Single hadron o} < 60%/E(GeV)| 57.6//E(GeV)% [26]
Scintillating Support PFA Prototyping
4 glass HCal Single hadron o} ~ 40%//E(GeV)| N/A ~ 40%//E(GeV)
4) Low-mass Magnet field strength 2T-3T 1 T—4T][27-29] Prototyping
Solenoid magnet Thickness < 150 mm > 270 min 0.5x0,5 cnv? 0,003x0,003 cm* 0.5x4,5 cnv? 3x3 cm? 1xlc

%15 (=+30) St layers x 24 MIMOSA layers  x30 Scint+SiPM lay. x 38 Scint+SIPM lay. x 48 s GRPC
+W +W +SS +SS +SS



CEPC Sub-detectors with Beam Tests-1

31

CEPC calorimeter prototypes: beamtest in 2022 Test beam @ DESY
. 2 testbeam: April 11-23 2023 DESY test beam in Germany (4-6 GeV electron)
- Vertex detector prototype testbeam
« 15 testbeam: Dec 12-22 2022 DESY test beam in Germany (4-6 GeV electron)
- TaichuPix Beam Telescope testbeam

2022 DESY test | 2023 DESY test

« Successful beamtest af CERN SPS H8: Oct-Nov, 2022
« High energy particle beams: muans, positrons and hodrons {10 - 1460 GeV)

« Sultered from beam purity ssue in pion and posilron Beams

Excellent collaboration with DESY testbeam team

CEPC calorimeter prototypes: beamtests in 2023

« Beamtest campaigns
« First period (16 days): CERN SPS-H2 in Apr. - May 2023
« Second period (15 days): CERN PS-TO? in May 2023

« Data sefs: significently improved beam purity than 2022
+ Collecfed decent statistics, enabling detector performance evaluation, validation
of Geant4 simulation, particle-flow studies, etc.

* Achieved major goals
* Commissioning of the first crystal module
« Validation of simulation and digitization
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CEPC calorimeter beam test team on CERN CEPC calorimeter beam test team on CERN
SPS-H2 beam test line with detector prototype PS-T09 beam test line with detector prototype
(Jan. 2024) (Jan. 2024)

http://www.ihep.ac.cn/xwdt2022/gnxw/hotnews/2023/202401/t20240103_6945180.html



http://www.ihep.ac.cn/xwdt2022/gnxw/hotnews/2023/202401/t20240103_6945180.html

CEPC Detector Technology R&D Breakdown

33

Technology

Technology

Pixel Vertex

JadePix

TaichuPix

CPV(SOI)

Stitching

Arcadia

=
o
o3
-
Q
x
Q
©
—
-

CEPCPix

Silicon Strip

TPC

Drift chamber

Calorimeter

Crystal ECAL

Stereo Crystal ECAL

Scint+W ECAL

Si+W ECAL

Scint+Fe AHCAL

ScintGlass AHCAL

RPC SDHCAL

MPGD SDHCAL

DR Calorimeter

PID drift chamber

LGAD ToF

Lumi

SiTrk+Crystal ECAL

Scintillation Bar

RPC

K-Rwell

SiTrk+SiW ECAL

CEPC SW

HTS /LTS Magnet

MDI & Integration

TDAQ

Large number of detector R&D projects
on-going:

Not all at the same level of maturity, some have reach
the large-scale prototype level.

Need to converge soon to a CEPC Detector TDR
reference:

 Start preparation in  January of 2024
« Adraftversionby  December, 2024
« Official release by June 30, 2025.

International detector collaborative efforts:
DRD collaborations

HL-LHC detector R&D’s, help preparing teams for
the CEPC detectors.



The 4" Conceptual Detector towards a Reference Design .,

Advantage: Cost efficient, high density HTS Solenoid Magnet (3T / 2T)

Scintillator Glass Between HCAL & ECAL, or inside HCAL

PFA HCAL Chgllgnges: Light yield, trgnsparency,
radiation hardness, massive production

Advantage: HCAL absorbers act as part of the magnet return yoke.

Challenges: Thin enough not to affect the jet resolution; Stability.

— 4 —————————————— | ————————————

e Transverse Crystal bar ECAL

Advantage: Better =%y reconstruction

Challenges: Minimum number of readout channels;
Compatible with PFA calorimeter; Maintain good jet resolution.

A Drift chamber
optimized for PID

Advantage: Work at high luminosity Z runs

Challenges: Sufficient PID power; Thin enough not to affect

\/ the moment resolution; Need supplementary ToF detector

Muon+Yoke  Si Tracker Si Vertex
w/TOF outer layer




ECFA DRD Proposals From Chinese Institutes/Universities

e Not all information are available. There could be small errors in the table.

DRD Themes Proposals Institutes
1 Gaseous detectors 7 (DD) IHEP, USTC, SJTU, JLU, SIAT, THU, WHU 46
2 Liquid detectors 2 (PA) IHEP 7
3 Solid state detectors 4 (HJ) SCNU, SDU, SJTU, THU 10
4 PID and photo detectors 3 (HJ) IHEP, Henan NU, SDU 11
5 Quantum & emerging tech 2 (HJ) SDU, THU 7
6 Calorimetry 6 (PA) IHEP, SDU, SCNU, PKU 37
7 Electronics 3 (HJ) IHEP, SDU, SJTU 5
8 Integration 3 (HJ) IHEP 8
Total 30 11 institutes 131

« The total funding, already allocated or wished for, is ~50 MCNY

« Many of the CEPC ongoing R&Ds are in this list. Some may be missing. We will go through all
directly related projects and make sure that all necessary ones have proper collaboration.
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ATLAS NSW ATLAS ITK, HGTD, Muon LHCb UT, ECAL

CMS CPPF, CSC CMS HGCAL, MIP-TD ALICE ITS4?, TOF

the Chinese group LHCb UT, SciFi Muon, Muon trigger ATLAS/CMS ??
ALICE ITS2, MFT ALICE ITS3, FoCal

Participated by



CEPC Evolution Milestones

Year 2015 2018 2023 2025 2027 2030 2035

—

‘ Proposal (2025) for CEPC entering 15t five year plan ‘

36.4B RMB
total

Accumulated investment

Investment per year

Investments

EDR is the critical path

~2B RMB/year

towards CEPC construction ‘
starting around 2027

> Year
2012.9 2015.3 2017.4 2018.11 2023.12 2024 ~ 2027 ~2035
CEPC proposed Pre-CDR Progress report CDR TDR EDR start of construction = Completion

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong 37



CEPC Planning and Schedule

CEPC-SppC Progresses-J. Gao

TDR (2023), EDR(2027), start of construction (2027-8)

CEPC Project Timeline 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Technical Design Repert (TOR) 15th FY 16th FY

Enginesering Design Report (EDR)
R&D of a series of key technologles
Prepare for mass production of devices though CIFC

Civil engineering, campus construction

Accelerator

Construction and installation of accelerator

New detector system design &
Technical Design Report (TDR)

Detector construction, installation &
joint commissioning with accelerator

Detector

Expetiments operation

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

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

International
Cooperation

HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong
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CEPC Site Implementation and Construction Plans

CEPC site implementation plan in EDR CEPC construction plan

BACRNN R R R R AR

Veltam Wirer Expisaseing Cumreting s, Lidk < > In-depth study of the Zhejiang Huzhou Site
Overlap
Implementation Planning before Construction 3. Analysis of the Construction Plan :
e JtoyT T ]
6i8iw0|12]2 aleislwfz|2/4:6/alw|[2i4i6l8/wiw
Site Sedetion Si seleotor) tepon , 1%t year 2™ year 3% year A™ year 5™ year 6% year 7 year 8™ year
] Topographic Surveying, | 7 7 1 . -
P —— Initial geotechnical investigations
Project Proposal —gm—p—rq —t—1 .
Il | || 52 month Total duration of CEPC project: 96 months
h—— TOPOGraphic SWWW ! , Preparatory construction period: 14 month
e sesouecns : e Civil construction duration: 52 months
Special T ; ; .
Feasibaity Study 3 o 07 ! . - i o & ® EM equipment installation: 48 months
l i I : : reparation period: 3 months
e i , ; i P ® Overlap period: 15 months
fwmmemm o Total duration: 96 months
Preliminary Design : Ay Dl o | |
: S etin B oA Main ring tunnel ‘ 5 o >
' Tender Design excavation and support: Main ring tunnel lining and grouting: 18 months
Tender Design s 30 months
s |
Startor Construction Civil construction completion period: 1 month 20

CEPC-SppC Progresses-J. Gao
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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.

100
95
90
85
80
75
70
65
60
55
50

92.7 +2.0

CEPC PandaX-xT CNUF BISOL STCF CDEX LCGS@SHINE HENT

. K TFEFGETS = EE IR 195 YRS IACE5 5> T 2E X 23553

CEPC-SppC Progresses-J. Gao HKUST-IAS HEP Conference, Jan. 22, 2024, Hong Kong
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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

CEPC-SppC Progresses-J. Gao
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CEPC International Collaborations-1 o

CEPC qtt_ract_s significant Interr_1at|onal bl et ee Mawerha Y
participation and collaborations

Accelerator TDR report: ~1100 authors from 280
institutes ( including 162 International Institutes, 38 CEPC CEPC

Conceptual Design Report

countries ) arXiv: 2312.14363 Conceptual Design Report

Yolume Il - Physics & Owtector

arXiv: 1809.00285 arXiv: 1811,10545

CEPC
Technical Design Report

Aagunt 2018 Ocsstier 2018

« 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



http://cepc.ihep.ac.cn/CEPC_tdr.pdf
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The first CEPC-SppC international Colla?oration Workshop  workshop on the Circuar Electron Positron Collider-EU edition  3rd CEPC IAC, Nov 8-9, 2017,
http-// Ndch 6__8|:] 2017, IHE;’ BeJm/g6618 May 24-26, 2018, Universita degli Studi Roma Tre, Rome, Italy IHER, Beijing
ttp://indico.ihep.ac.cn/event https://agenda.infn.it/conferenceDisplay.py?ovw=True&confld=14816
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Institutions
—_— - : CEPC Workshop, University of Chicago , an_d ..

CEPC Workshop EU , 2019 Sep 2019, Oxford,UK September 16-18, 2019 universities

https://agenda.infn.it/conferenceDisplay.py?ovw=True&confld=14816 http://cepc.uch|caqo.edu/

‘/,v/ :
IAS Higgh Energy Physics Workshop
(Since 2015 CEPC Workshop, he Catholic University of America,
http://iasprogram.ust.hk/hep/2018 22-23 April 2020, Washingtong, USA (online)

https://indico.cern.ch/event/863751/
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https://indico.cern.ch/event/863751/
http://cepc.uchicago.edu/
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The 2023 International Workshop on Circular The 2023 international workshop
HKIAS23 HEP Conference Electron Positron Collider, EUEdition,University : :
Feb. 14-16. 2023 of Edinburgh, July 3.6, 2023 on the high energy Circular

Electron Positron Collider (CEPC)

ST https://indico.ph.ed.ac.uk/event/259/overview
hitps://indico.cern.ch/event/1215337/ https://indico.ihep.ac.cn/event/19316/
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IAS PROGRAM

The: 2023 Inteenational Werkshop on the Clrcular
Elgetron Positron Collider, European Edition
University of Edinburgh 3-8 Juty 2025

Interpnational Workshop o .
HighEnergy.GirculagElectron Positron Collider

The 2024 HKUST IAS Mini workshop and conference were The 2024 international workshop of CEPC, EU-Edition
held from Jan. 18-19, and Jan. 22-25, 2024, respectively. Will be held in Marseille, France, April 8-11, 2024.
https://indico.cern.ch/event/1335278/timetable/?view=standard https://indico.in2p3.fr/event/20053/overview
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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/

Summary

« CEPC Accelerator TDR has be released formally on December 25, 2023 (arXiv: 2312.14363).

« CEPC design and R&D have advanced according to the plan, aiming at an early Higgs
factory in China.

« Abeam driven PWFA experimental program has been initialized and started at IHEP to
address the cascade and e+ accelerations aiming on future plasma injector for CEPC and
future linear colliders.

« The IBS/HTS high field SC magnet program is continuing, aiming at future 100 TeV pp
collider somewhere in the world.

« Detailed CEPC EDR phase (2024-2027) working plan and beyond have been established
(preliminary), with the aim for CEPC proposal to be presented to and selected by Chinese
government around 2025 for the construction starting during the "15th five year plan (2026-
2030)” (for example, around 2027) and completion around 2035.

« CEPC accelerator EDR progress will be reviewed by IARC in Sept. 2024 and CEPC
detector reference design will be released by June 2025.

* International collaboration and participation are warmly welcome.
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