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A Brief Historical Recall: High Energy Colliders and Factories

The era of Higgs
boson started
from 2012

e 2012

In the last 60 years
we have made a
tremendous
progress in particle
physics, and we
have to prepare for
the next exciting
and discovering
years of human
being

In 60’s, Ada, VEP-I,
VEPP-II, ACO...

1972

SppC, FCC-hh

Year mMuon collider

FCC-ee

(H,t, Z,W...Dark matter) _

Future Large Colliders:
* new paradigm/theory
* new colliders equipped with advanced

detectors

= = Higgs....

CEPC/ILC/CLIC: new e’ e colider

(B physics...) R —— —~
SuperKEKB:/s ~ 10 GeV, L = {)35

\ LHC/CERN: -

(t — charm,...) \

BEPCIl:ys ~ 2 — 5 GeV, N~ 1033 N\
(T mass, charmonium,...) \\
VEPP-4:\/s ~ 1.5 — 2.0GeV, N\~ 1033 \
(B-quark, CP violation, CKM...) \

(Z, W bosons,...)

T —cnarm,...

BEPC:\/s ~ 2 — 5 GeV, £ ~ 1031

CESR:\/s =~ 10 GeV

b —

T S—

Bottom,..

Higgs boson 2012

CEPC-SppC was proposed
by Chinese scientists in Sept.
2012 after Higgs 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).

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

Fermilab: 400GeV p on Cu, Pt
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W,Z bosons 1983

Bottom quark 1977



Recent Celebrations for HEP Worldwide .
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CERN’s 70" anniversary
Oct. 1, 2024, CERN, Switzerland

60 Years of Colliding Beams and 50

years of Electron Cooling in Budker INP
https://indico.cern.ch/event/1373628/ Oct. 1, 2024, BINP, Russia

50 Years Discovery of the J Particle
Oct. 20, 2024, IHEP, China

https://indico.ihep.ac.cn/event/23322/timetable/

https://disk.yandex.ru/d/50mE_jBtIh5SWVQ

It is important to look back for better
looking and going forwards in future
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Worldwide High Energy Physics Goal
Timelines and Common Efforts towards Future

. — —

B proton collider W Construction/Transformation

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

Future large colliders have the

2038 start p .
5 : W 250 Gev 1 TV common physics, accelerator
8 yean 2 ab? -4.54 ab’

and detector technologies:

SC accelerator technologies,
positron source, damping ring,
final focus, MDI, cryogenic

| system, sustainability, industrial
LHC _ HL-LHC (14TeV, 3 ab") promotion and participation.
ek, Also, common outreach activities

ATkm tunnel 40 km tunnel

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

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

~=CEPC (30 MW)

2048 start physics

——CEPC (SO MW)

| The common physics goals in complementary |

\
=z ‘ 100km tunnel, installation FCCan 2O/ 290 Gy insaliation =
& ' et iy FCC hh: 100 TeV = 30 ab’! b =+=FCC-ee (SOMW, FS MTR)
- ‘ - £
2048 start physics 2 hy
CLIC: 380 GeV 15 Tev 3Tev = .
hoiding 11 km tunne! BSRSNY 25 ab? 5 ab* i
29 krm tunnel S0 km tunnel t
s SEasNEaaEnEs EasuiSsEET SRrEESENEE aEpEEuEEE SEEsElEEEE EERNEMEEE e <
2020 2030 2040 2050 2060 2070 2080 2090 :
_— WIUUh Luiiiues
Proposals emerging from Snowmass 2021 for a US based collider
2040 stan
ccC ~ BN Center of Mass Energy (GeV)
‘ s i ccc: ‘250 GeV 550 GeV 2 TeV '
2ab ~4ab Operation mode
upgrade
g Muon Collider 2045 start physics 3 “ 305 W
gt - nowmass | cepe ; / =
13 years 2 30 Tww, CEPC (TDR. 30 MW) 5 115 1 0.5
e e drae JERY - 10 Nole: Passiility of  Bsianlbflacrdel macialdicd : Sl o ;
OR akme6km km ring 10km & 16.5 km tunnels 125 GeV or 1 TeV at Stage 1 | CEPC (TDR, 50 MW) B3 192 26.7 08
 EETEENEEEN STENNEEEEE EEEEEEENE SN SN NS i FCC-ve (FS MTR. 50 MW) 5.0 140 20 1.25

2020 2030 2040 2050 2060 2070 2080 2090
HALHF was proposed in 2023 as a Higgs factory based on plasma accelerator technology \ /
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CEPC collider ring (100km) CEPC booster ring (100km)
CEPC TDR S+C-band 30GeV linac injector

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

EBTL [ ] = Damping ring

ESBS FAS —

Tt 1

S50MeY  1.1Gev 200MeV 1.1GeV  1.1GeW

- 5.5m -

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

1501.3m

1800.0m
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CEPC Accelerator System Parameters in TDR/EDR

Linac Booster Collider
Higgs z W tt
Parameter | Symbol Unit Baseline Oﬁtt ~Tor _Ho . Of\fN. Z 99
orraxis o Otraxis ) Dnaxis |- OTraxis Off axis injection Number of IPs 2
injection | injection Jinjection| injection
Energy E,/E,, GeV 30 Ci_rcur_nfer. km 100 Circumference (km) 100.0
Injection GeV 30 SR power per beam (MW) 30
Repetition f Hz 100 v 255 Energy (GeV) 120 455 80 180
rate rep Extraction GeV 180 120 80 . gy .
Bunch ENETQy Bunch number 268 11934 1297 35
unc Bunch number 35 268 [261+7] 1297 | 3978 | 5967 _
number per lor?2 Maximum Emittance g/g, (nm/pm) 0.64/1.3 | 0.27/1.4 | 0.87/1.7 1.4/4.7
pulse nC 0.99 0.7 20.3 0.73 0.8 0.81 -
bunch charge Beam size at IP g, /q, (um/nm) 14/36 6/35 13/42 39/113
Bunch nC 15(3) Beam current mA 0.11 0.94 | 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
Energy Emittance nm 2.83 1.26 0.56 0.19
spread Or 1.5X103 RF frequency | GHz 13 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 Full injection | 01 | 014 |o016 | o027 1.8 0.8 Luminosity per IP (10%cm2s?) | 5.0 115 16 05
from empty
Luminosity per IP (1034 cm—2s1) 5 115 12 0.59

From J. Gao’s formula below

Running scenarios: Higgs 10 years, Z 2 years, W 1 year, tthar 5 years I

*

~2 17— 34 _(1+41) / R[m] 2y 122 2 )
Lmax [cm™= s™']= 0.158X10 B, [mm] cy[maev3]1v,p(Pb[MW]/E[GeV] )e3zz (1+40.000505+®;) (. Gao’s formula)

Transport lines

©) @
(5) (7).

® Collider ©
180GeV

CEPC Technical Design Report (TDR) includes:
1) CEPC Accelerator TDR

- dump l 2) CEPC Detector TDRrd (rd=reference design)
will be completed by June 2025

Booster
30~180GeV

LVV

DR 1.1GeV

\/

CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 7



_ ggs 3 | | _ Higgs SOMW
N System Collider |Booster| Linac | BTIL | R ::l:::l:; Total | Collider [Booster| Linac | BTL | IR ::‘.:;‘;; Total
1 |RF Power Source 9690 | 140 | 11.10 109.40 16160 [ 173 | 1410 177 .40
2 |Crygenic system 072 | 1.7 0.14 157 | 947 | 177 0.14 11.08
3 [Vacuum System 540 | 420 | 060 1020 | 540 | 420 | 060 10.20
4 |Magnet Power Supplies | 4450 | 980 | 250 | 1.10 | 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 | 0.20 100
8 |Experimental devices 400 400 400 400
o |Utilties 3780 | 320 | 180 | 060 | 120 4460 | 4640 | 380 | 250 | 060 | 120 54 50
10 |General services 720 030 | 020 | 020 [1200 | 1990 | 7.20 030 | 020 | 020 | 1200 | 19.90
Total 20412 | 2161 | 16.80 | 190 | 584 | 1200 ((262.27 )276.87 | 2260 | 2050 | 190 | 5.84 1200((339.71

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 Accelerator EDR Status-J. Gao

The International workshop on CEPC, Oct. 26, Hangzhou


https://indico.cern.ch/event/1335278/timetable/?view=standard

CEPC Key Technology R&D Status in TDR ;

Specification Met J ototyp ’

Manufactured * J Magnets 27.3%
'@'i “ S J Vacuum 18.3%
| B T J RF power source 9.1%
l' Wmm} AV &
~:£~uuu-« ~ A" v. ‘o J Mechanics 7.6%
g/ Magnet power supplies 7.0%
«/ SCRF 7.1%
J Cryogenics 6.5%
J Linac and sources 5.5%
J Instrumentation 5.3%
o Control 2.4%
J Survey and alignment 2.4%
J Radiation protection 1.0%
! A
J SC magnets 0.4%
Key technology R&D in TDR spans all component lists in CEPC CDR |  Dampingring 0.2%

9



CEPC Booster

Parameters SARI/China|| horizontal test SEPE SonEiEEly sl SnliNE LCLS-11-HE
Higgs Spec Spec Spec
results
Average usable CW E,., (MV/m) 29.1 23.1 21.8 MV/m 16 MV/m 20.8 MV/m
Average Q, 4x10% 3.4 1010 3.0x10% 2.7%x1010 2.7%1010

CEPC Accelerator EDR Status-J. Gao

The International workshop on CEPC, Oct. 26,

Hangzhou




Klystron No. 2 iill‘=i"f'lﬁl“'l'l'l'ﬁl'lil_!l=
Efficiency 77% &Sl L '!.fl Sk

e A T RN u'

(2021) l-u-ugm-.leuu_u-;

Klystron No. 3 (MBI}
Efficiency 80.5%

Klystron No. 1

Efficiency 65% 4
(2020) M To be completed in 2024

Pulsed RF Mode (30% duty factor, 60ms/5Hz| /8.5%0@803kW CW in 2024

High Voltage vs. Power&Efficency w0

- Pulsed tost reaults . - : =t TE -
- CST-30 2 -2 - »
900 08 s . CW rest resulis - 8
800 — t— ’..o 0.7
e 4 . v eene 06Z 70k
700 - - =
£ 05§
600 < st
04 f 65 -
500 03
400 > 02
300 = 0.1 :
> P4 DT A S s S S T Ve v
200 0 75 =0 85 o0 “s 100 105 1o 11s 10
60 70 80~9— PowergdW) —o—#10(%) 110 120 High Voltage (kV)

CEPC collider ring 650MHz klystron development in TDR phase

cmax{@ FE = 0.186E+05 V/mm
//I'-max @Anode = 0.155E+05 V/mm
| 4 Beam Current =390 A
e ~ . - Beam Voltage = 410 kV
» Perveance =1.49 uP

jl

CEPC ACCeterator EDR Status-J. Gao The International Worksnop on CEPC, OCt. 26, Hangzhou

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

C band 5720MHz 80MW Klystron

C band 5720MHz 80MW
Klystron design completed

Technical assessment has been done
on August 12, 2024, start construction
Soon, to be completed on 2025




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, (Unat. 100,000,000 yuan)
CEPC Accelerator TDR . i i T
completion was announced [ B g | 3 [—oe
during the ICFA Seminar from | oo e 1 or o
NOV. 28-D€C.1, 2023, DESY, I.\pcnmm.ls . -;ﬂ 11"
Hamburg, Germany Contingency (8%%) | 27 | T4%

7.4% ® Project management
u Accelerator

» Conventional facilities
CEP(C

Teohuicn! Design Report » Gamma-ray sources

» Experiments
CEPC Accelerator TDR Review CEPC Accelerator TDR Cost Review Srmnmedy
June 12-16, 2023, Hong Kong Sept. 11-15, 2023, Hong Kong
v | l :; Vl’:j L l“ﬁ i l
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

. e .__1_ .

Domestic Civil Engineering 9" CEPC IAC 2023 Meeting CEPC accelerator TDR has been published formally in Journal
Cost Review, June 26, 2023, IHEP .. )
Oct. 30-31, 2023, IHEP 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 Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 12
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CEPC Milestones, Timeline and Human Resources

Year 2012 2013 2015 2017 2018 2023 2025 2027 2030 2035
Human resources ~50 ~200 ~300 ~500 ~2800 ~2500

Accumulated
Accelerator human | accelerator

Year

resource spending
Billion RMB » ccumulated investment Proposal (2025) for CEPC entering 15t five year plan
2015 50 _ g Investment poryoar
2018 100 - H
2023 200 0.2 =
36.4B RMB
Total construction
2025
CEPC EDR site
. . study and civil
CEPC kickoff meeting in Sept. 2013 CEPC detector reference design engineering design
Will be completed by June 2025
2012.9 2013.9 2015.3 2017.4 2018.11 2023.122024 ~ 2027 ~2035
CEPC proposed Pre-CDR Progress report CDR TDR EDR start of construction = Completion

—

CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 13



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 33 pages to be reviewed by IARC in Spet. 18-20, 2024

CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 14
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4 booster magnets fabricated per day

‘/-.

i

T T

-— e s o o

1A

Stackingof 1/3 ®= Production of Field measurement
length core full length cores of the magnet

Plan: Technical design review has been done. To be completed in 2025



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

oating
r
-
g KW, 1000 ()
X 12000
] —
-
-
[ J [P " |

Layout of production line

Production line of NEG coating, spraying

Spraying heating film

AGV(Automatic Guided Vehicle) transport
Plan: Technical design review has been done. To be completed in 2025

7-axis robot for assembling

16



CEPC Accelerator SRF Development in EDR

Y EECTAAE ) BB

mE KND oA W

WIS AN HEE ANG JNG K A8 YOS AR 0
B NAYW AL O NUUH AW EUH NERS MOUW ELSH AOW s aR

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

Plan: Technical design review has been done. To be completed in 2025
CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 17



CEPC Collider Ring Magnets in EDR

18

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

187. 56 o 348

B o o e e
-9+

-t

Sextupole magnets under design

18




CEPC MDI in EDR

MDI Layout N |
Yy General Parameters |-
e oy | I
1, 0-19m 15m
Crosung angln 15mrad
MO lergth 11
e ! . Act. componants gt
1
s in upering sngle
3 A2TI/105.2 TRAT/663. 66N 212202
) 1 / p
[ Qb SS/LAT  RAXRSTm 12w 14.0/18 2mm 220mm 26/20mm i - sy A
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T
- apo En 1im
V—" Freaeyoa 5 Anti-selemaod QDO i 25m
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Radiation background Injection background Radiation Mitigation

Radiative barbar, Beam-Gas, Masks, coIIimators, shielding
beam thermal photon scattering , Circular beam _Injectlon _beam

™y 1 ] - -
| 20 § N - ]l

—

" | SR Calculation

More detailed works on MDI are underway in EDR together with
detector group through CEPC detector reference design:
‘| background, Be pipe, SCQ cryostate, RVC, integration, alignment, mechanics,...

'
L e | o
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W - W |
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CEPC MDI Development in EDR 2

Be-Alchamber
Z: -700~700mm

5@ Structural Design of the SC Quadupole Cryostat and Support

Z: 783~855mm Z: 940-1100mm Z: 1870~6245mm

P_ch;nber l | Lumical crystal 'Q1aQib&Q2

O The superconducting magnets Q13 Q1b and Q2 are supported on the inner wall of the solenaid —
O The anti-solenoid is supported by a ring on the inner wall of the helum tank,

Thermal shield
LHe tank-

Support-
Anti-solenoid

IP ‘ RVC IP BPMs Auxiliary support
2: 700~783mm Z: 855~950mm Z: 3300~3700 mm
«&» CEPC SC Quadrupole Magnet Design with CCT Coil
Design parameters of Qla, QIb, Q2 magnet with CCT coil @ Higgs mode
Helium _——
acisAm vessel Field gradient (T/m) 1421 #5.4 9.7
vessel Magnetic length (sm) 121 1.21 1.5
Cryostat Excitation current (4) 780 650 770
3 Adjusting Conductor (HTS or LTS) 0.8 or 0.7mm in dumeter
mechansm

Maxamum dipole field m aperture (Gs) 226 124 127
Stored energy (KJ) 16.7 15.2 29

T Peak fickd in coil (T} 43 34 4.5

ANt et oot Integrated field harmonics <2104

(Single aperture) Coil inner radius (mm) 20 26 31

(Single aperture) Coil outer diameter (mm) 30.5 39 44
Magnet mechanical length (m) 122 1.23 1.53

Net wesght (kg) 28 32 43

Total weight of Qla, Qfb, Q2 (kg 100
(For comparison, okd net weight with ston Qi 93, Q1h:124, 02 235

ophion (kgh) Total weight of Qla, Q1b, Q2 452



CEPC Alignment and Installation Plan in EDR

Alignment accuracy requirement

Component AX (mm) Ay (mm) A0, (mrad)
Dipole 0.10 0.10 0.10
Arc Quadrupole 0.10 0.10 0.10
IR Quadrupole 0.10 0.10 0.10
Sextupole 0.10* 0.10* 0.10

*implement beam-based alignment

GPS receiver

4 Al
y _v.‘-'-.r.'-.-.
19-0-0-0:

-~ o~

avh
A

anent p‘oint

Per
*’.—4"

R T T 3

CEPC Accelerator EDR Status-J. Gao

Surface Control _——"

network

(14Points)

Earth's surface

Backbone Control network

(short line!300mylongline600m)cC. Oct. 26, H{intesval of 6 meters)

.o Vvertical

Earth ellipsced CEPC

Geold mode!

Earth ellipsoid

Component
Pre-alignment

Tunnel Control network




CEPC Installation Strategy Study in EDR

CEPC component list and quantities
Tl A,
P N J/ i Dipole 16258 14866 135 31259
AP R 4148 3458 714 8320
o 7 3176 100 72 3348
T o i s 7088 2436 25| GeE
- SR ED - SEM S ER S BCCTS 3544 2408 180 6132
kicker

68 32 2 102
8 8 2 18
32 12 44
32 32
Detector 36 8 44
4 4

. Magnets
s 37 37
Cir-cﬁmference of o7 o7
ring tunnel:100km i 4 4
Collider: 100km 1 1
Booster: 100km 1 1
Tunnel cross section: 6X5m 2 2
34396 23320 2008 59724

SPPC

Tunnel cross section

CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 22



CEPC Tunnel Mockup for Installation in EDR

Ay 7 _ N " 10462 gl 14540 j
-uﬁj;' ‘___-._ - ) ':‘ii B = — ST LN e——-
e - | } { e ————
] | — I ‘1 z P I, - -— —_——
. 3 = = ‘ oS e RO o R MO i A R T 7 7 7 A
e N | S | o i o
B 2 Bl L 27800 A
/ - O RN | 60000

PO R

Collider ring magnets supports
A 60 m long tunnel mockup, including parts ot arc section and part ot RF section

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

Plan: Technical design review has been done. To be completed in 2025

CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangzhou 23



Advanced Technologies Development in Progress

24

vg CEPC Plasma Injector (alternative option) and TF Plan

CEPC plasma injector scheme: o) - L,

: TN e <G> —
From 10 GeV > 30 GeV > TR = 2 R e WAL ——
Simulation results show that it works on paper mie - 106 2404 AT
with reasonable error tolerances for both electron [ s—Sus -0 " -
and positron beams injected to the booster o () CEPC IARC. 209208

._\"ju
Mrase © < YourD-Yoarl)
1. Redcaignand el transgort be

optimbe the & / e« Beam gual

nprove The o+ gualty
FEL studhes

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

IBS Technology for High Field Magnets

R&D under way

I1BS solenoid at 327
Racetrack 3t 107
100-m 7-cors 185 tape 1.3 kA transposed
Zhao fabricated cable
I:ﬁ'(l S5K) =10 Nom 3,> 450 A/men’
o T 4K 10T 42K
200504 200508 2016 2018
" —
Aldcaviy et g S /,i: + ImS soleraid 2t 24 T
422 phaia 5 ek - .= Racatrack st § T
H, Hosono e W M 1,2 300 A me?
TBS (T, 26K) - *0Ta2K
- ol

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

«» CEPC Polarized Beam Studies(alternative option)

Palarized l op— N—
electron . polarization >80% Spin rotator design I
o electron solenoids: 240 T i, Lol = 40m (i) 61
—— EBHEEHH- B EBHE
(—— [ —— Booster
positron — s ice rmmtms
u“mntm N - —
electron Positron =S |
wource damping/polarizing ring P
| Seif polarization (energy calibration) X T
T electron X l__‘_.-,k""“_
R . e
—.—"_' ,"r‘l'l'l,l,l‘_ﬁ'l'lvl’"'_ - ’l A A y
- - A soin rotator AWAW A

s ramacad P2

TR e

Key issues of study:

Energy calibration in collider ring with transverse polarization (self polarization & inj. polanzation)
Longitudinal polarization for collision Key tectviology development for
Polanzation beam injection, positron polanzation and ramping 1n booster folurited vlectron beem generation

MASUEMENT and manpuliton have
been started

"

SppC HF Magnet Development

SppC 16 T Model Dipole: Nb,Sn 12~13 T+ HTS 34 T;
14T has been reached, more test in 2024

B Svsnsss—— ]
T LT

nrees

o iancs st Lt B e

Challenges: Stress control, quench
prosection, fleld qualay coatrol,

R TR T W P I P S ST I L
W XN W N TN NS 0N el U1 -~ -~
Traeng ratiry

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 LPF1-U



CEPC Conventional Facility and Civil Engineering in EDR

Cables installed!

Electrical Equipment General Layout in
Auxiliary Tunnel/500m along 100km

ma , T 9 Y f..nw.

o 7 sl |\ (. ey
mm_;’ ' \\\ R4 (41%) // [/ g
aYy a0 . AL AN w( A
\ f y SN N\ ’
P R3 (3[X) R1 (18 \Y \
s "'. .’ '
4 o~ R2 (2[X) PAICL RS SECTION OF
¢ s Agarys '
w

Beam monitoring Cab
Control Cabinet

Main cavern

Service cavern | >
\ Booster
Lypass tuanel

Transformer

0.4kV LV switchgear

CEPC Accelerator EDR Status-J. Gao The International workshop on CEPC, Oct. 26, Hangz™M@ky HV switchgear
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Yellow Hiver Eagineeriag Convalting Co., Ll

The surface structures are located
close o shafts. Thase buildings house
water cooling facilities, low-
lemperature faciities, ventilation
systems, air compression systems

substations, etc

O 357 S I A L DR RS R4 o)

Yebow River Eagmccring Coavelting Co, Lid

Surface Structure : '”,!”

(')

iCantrol and duty rooms | 1200

Magnet powers sourne | lcﬂ—

High-frequency power saice ,

110kV substation 2000

izt | 1000

HVALC system | 1200

iCryogenic system 'hahumcompmwon{ 2500

system / ]

ICooling water system 00

Experiments! 2ssembly and storage hall | 1500

[ Transdor s‘,ﬂfom 500
Air compression system | 300
Electronic raom [ 1000
Data Center I 600

Miscallaneous 500
atal | 15400

CEPC Accelerator EDR Status-J. Gao

O R T AR R A R 6]

Yellow Rrver Eagieeting Convaliing Co, Ll

A ) __ Areaof surface structures (m*) - 7 )

Surface Structare P2 (1P3) | P2 | P3w2) | P4 [P5 (IP3) | PG |P7(P4)| P8 | UNAC |~ 8T | Total | TODR |EDR-TDR
Control and duty rooms | 1200 | 300 | 300 | 300 | 1200 | 300 | 300 | 300 | 400 | 4600 | 4800 | ©
Magnet powerssource | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 200 200 | 1200  13%00 | -12700

ik Jcequeticy pomar 6000 £000 aB0D 21800 16400 | 5400

pource
110KV substation | 2000 | | 3000 | | 2000 | | 3000 | | ] | 10000 | 14000 | 4000
froxv substation | 1000 | mo0 | 1000 | 800 | 3000 | €00 | 1000 | 800 | 600 | | 7800 11200 | 3400
HVAC system | 1200 [1000| 1200 | 1000 1200 | 1000 | 1200 | 1000 | 1500 = 300 | 10500 14500 | -3500
ICryogenic system
Chelum compression 2500 &000 2500 (Zeles} 17000 10000 | 7000
Cooling water system | 3000 | 2500 | 3000 | 2500 | 3000 | 2500 | 3000 | 2500 | 1500 300 | 23800 29800 | 6000
1000 | 1000, 1500 | 1000 | 1000 | 1000 | 500 9500 | 600D | 3500
400 300 | S00 | 300 | 400 | 300 | 200 150 | 3350 . 3550 | -200
300 300 | 300 | 300 | 300 | 300 | 300 | 2700 | 1350 | 1350

300 300 | 1000

300

: T a0 | g | a0
500 | 500 | 500 | 300 | 100 | 4400 | 9000 | 4800
7100 | 23100 | 7100 | 15500 @ 1150 | 122050 140450 -218400

B T W R S W R BT AL

Yellow Riner Faginessing Comssdiing Ca Tt

+ General Layout Plan of IP2/IP4
o T

Surface Structure

iConerol and duty rooms

Crpageens wywmm
| pam e

IMamcl POWETS SOource | 100
[High-frequency power source 6000
110KV substation 3000
10KV substation | 2000 |
HVALC system | 1200
v:toesner:lt system  Chelium compression €000
I(‘nol NE wWater system | 3000
[Experimental assembly and storage hat | 1000
Transter system 400
Al compression system I 300
l[lechm‘u room | 300 T ——
an!a Center [ e
Miscellanesus | 500
I; : [23100
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CEPC Site Implementation and Construction Plans

CEPC site implementation plan in EDR

2024 2025 2026 2027
Desonseee 314 6|8l10/12]2|4|[6|8|10|12]2]|4]|6|8|10]12]2|a]|6]|8]10]12
Preliminary Site H Preliminary Site Selection
Selection H Preliminary Site Selection Report
ol e % ibi
Seletion & Project FResiy Sy
Proposal) Project Proposal
Preliminary Design M
Tender Design
Tender H

@«

The EDR site selection and the site
dependent civil engineering design
works has been started.

CEPC Accelerator EDR Status-J. Gao

The International workshop on CEPC, Oct. 26, Hangzhou

CEPC construction plan

»

3. Analysis of the Construction Plan

In-depth study of the Zhejiang Huzhou Site

3 year 4™ year 5™ year 6" year 7™ year 8" year

‘ " T
52 month Total duration of CEPC project: 96 months

* Preparatory construction period: 14 month

= Preparation period: 3 months

® Civil construction duration: 52 months
® EM equipment installation: 48 months
® Overlap period: 15 months

@ Total duration: 96 months

Main ring tunnel
excavation and support;
30 months

‘ Main ring tunnel lining and grouting: 18 months

¥

Civil construction completion period: 1 month [l 20

27



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

Eh et

& '=-* VACTEE ©& -

‘m’m-“ il

‘a' nvv@ kit

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 Accelerator EDR Status-J. Gao

CEPC Industrial Promotion Consortium

(CIPC, established in Nov. 2017)
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The International workshop on CEPC, Oct. 26, Hangzhou

Potential international collaborating
suppliers worldwide
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CIPC Parallel Sessions o

There are 19 CIPC talks covering a wide spectrum of CEPC-SppC related accelerator technologies

and industrial production capabilities in China

Nov. 23, 2024, Room 289 Nov. 24, 2024, Room 289

Actelerang Equpmanns Davelopment at HERT B BEARSNERARRISRSCCPCELER
Boom 269 3600 1420
HRESRUBEASARFER

NREDITRXBRPUTCE
foom 259
FRERMINVERSRARR

Toam 259

REFANRESIFRERELNNE

EREZRLRECRD Room 28
oom 208

Room 289

CEPC ARERNRSOMIGHIONWERERNNREN

CRENETRARNATREREN

ERERS BN LRERERSRY
foom 285
EREFURERTRENTTER
EFRUEREARR L ONANSERARE ¥ 4 ) Room 289
b R ORRS TR RALES

Foom 269

—RAZSENREERFRENRER Y

https://indico.ihep.ac.cn/event/22089/sessions/14178/#20241023



https://indico.ihep.ac.cn/event/22089/sessions/14178/#20241023

Nov. 25, 2024, Room 289

International Industrial Connection Sessions

30

There are 12 international industrial talks covering a wide spectrum on detector technologies

11-00

e A

1500

CAEN on Detector High Voltage

Room 289

Design and Development of Thin-Walled Vacuum Chambers and High-Pressure Chambers for Applications in Physics Experiments (KNEAFMESIEHE NS SR SEEIS TN

Room 289

SIPM readout ASIC from Microparity

Room 2889

Imdetek on Advanced Detector Material

Room 289

High Energy Physics and Medical imaging (United-imaging)
Room 2898

NCAFP on Advanced Packaging Technology

Room 289

New Generation Soflware.deflined Modular Instrument Platrornm
Room 289

Intelligent special power supply service provider from Fullde Electronics
Room 289

talk1l2 - TBD

Room 289

Keysight for High-end Instruments for Precision Measurement
Room 289

NAT Europe on MicroTCA Crates & Standard (TBD)

Roorm 289

SAMTEC on Advanced Interconnections & Sockets (TBD)

Room 289

https://indico.ihep.ac.cn/event/22089/sessions/14187/#20241025

11:00 - 11:15

Yuntao Shen

11:15 - 11:30

Mr We| Shen
11°30 - 11:45
1145 - 12:00
Mr Pengwe! Xt

12°:00 - 12°15

12:186 - 12:30

Likun xime

e

14:00 - 14:1¢%

Ms Qiuping Li
1415 - 14:3C

.
14:30 - 14:4, c
14:45 - 1500
1500 - 15:15

1515 . 1530

Za
ED

O


https://indico.ihep.ac.cn/event/22089/sessions/14187/#20241025

CEPC Industrial Preparation a1

Large-scale Cryogenic Refrigeration
& Liquefaction Equipment & MEEE (Cpc member)

\Q CEPC 650MHz 800kW CW High Efficiency Klystrons

/\BTJWRIR (CIPC member)

CUOLI INSTITUTE

First 1ISkW@4.5K helium refrigerator fabricated in in China
passes inspection

-It was developed by the Institute of TIPC,CAS, and integrated and
manufactured by Fulleryo

-The super large horizontal cold box with # length of 28m and a diameter of
4.2m achieves ultra-high vacuum and extremely low leakage.

[ ™Y . mienl desiy
P e T T ] e L E T ST A At SR Preliminary mechanioul desiyn
fir UHEKPRO0|

= T =) P2 55 s W CW in At 11,2024

-The honzontal cold box at megawatt-level is the largest of its kind i China
and even in the world

TRV S SRS S R AT L L1

= ~paE |
o - |
-The horizontal cold box system has exceeded the set mrgets, R i
!
{
-On-site testing: 1. The airtightness test of cach internal channel  revealed |
a pressure. drop of 00, surpassing the target value of 0,02 h ar. 2 i - |
I'he overall les nk.m; rate is 9.1x 107" Pam?/s, surpassing the target value Y ey
of 1x107 Pam’ Kumthun Navonnl Research Innnute has sucoessively develeped 650MILZRIBRW Khysirom sampie tubes, 6S0MHXBURWY high-«fficicncy
I
_ 7 khystrom sample tubes, 648Mitz puise Klystron tubey, S50MHABMKW multi-injection Kiystron benm tubes. mnod ihe intesi 224M Iz pulse
-Expected Goals: Achieving 3 operational mode adjustments: the TP EHER ti?ﬁﬁﬁ%\ 28] hen Kivsron tubes Etecro viicutm products foe S0 vears, Mrivade high power thatistor of GLLS36A @ batchis for BENCIT in 2012
cooling capacity = ISkWia 4 5K; the cooling capacity in the Beijing Sinoscience Fulicryo Technology CO.,
\upgrll tid helium temperature ange >4kW@2K Ltd. (CIPC member)
- - - .
¥ HE-RACING Technology and OTIC on SRF Technologies (cip¢ members) 3 RF Shielding all Metal Gate Vacuum Valve
o
r~ 1 ~
o | BRI ey
SR (CIPC member — S 2 A T o Lewkape
@ - ) B Two prototypes of RF shielding All metal gate vaive have been - { .
- IE8 . - . by
D developed. and the leakage of one of them have been tested z ] e LA ) o
- R [ . e
: 1 - y =_ i ius - =
;1' it ‘: . B The delivery inspection leakage test results for two valves , § IE "I 0 . >
' 4 % {
conducted by the manufacturer, were found to be < 1x10° Fi 1E-10
-
{
g HiTEEES il A mbar -L/s (30 times open and closed) TATE | ! !
- . 5 10 13 20 25 30
. B The difference of leakage by IHEP & manufacture will be )
KAE® (CIPC member) Times
bl checked and retested in next
2011 DESY - WL Dk 3 £ * Tested by IMEP
KRN Al R Sovis, 3% 17t thee praect = T . 1 * Expectaton leakage < 1x10* mbar Lfs
2032 Michigan Stete University - Filis ,J' | ."7%—: — .
RES2MIND 89 toms, 20% of the project | s SE z
2004 Fermilas - LCL5 11 (R = li“ T : 5
REAIN0 ND: S toni, 7% of D grojec _ .; ~ N esd {
X e e ST - Wb High RRR Nb sheet High RRR Kb ingod  Migh KRR large grain Nb : . l 1 B
= T ' it {
WERIT0 Nb' 12,5 bans, 100 of the project CEPC booster and colliders: 2GeV | 3GHz and 650MHz SRF acoeleratars { Higes), (S = I ) {f 1
2039 185 - NISH, LERN - HLUNC, Farmiak - P11, Shanghal - SHINE 10GeV | 1GHz 20d 650MHz SRF accelerstors {tiar) O e =P g '
T R P e CEPC needs <1700 all nsetal valyes

We o bralt the susress relatiomb o wth many grest comomees sech a3 DESY, MU Farmvlab, AR BN STIC CTRN TRIUAS, L ZANTS, SITP, I0S, RRCAT wic



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 e+e-collider 2.8GeV/beam IHEP (Beijing) 0.15 2025

HEPS 4t generation 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-11 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 |




CEPC International Collaboration-1 -

CEPC attracts significant International
participation and collaborations

WPCTIC OB 18 0

Accelerator TDR report: 1114 authors from 278

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

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

oty
sher 2018

CEPC
Techwical Dewign Report

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

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

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

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



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

CEPC International Collaboration-2

HKIAS23 HEP Conference, Feb. 14-16, 2023
https://indico.cern.ch/event/1215937/

The 2023 International Workshop on Circular
Electron Positron Collider, EUEdition,University

The 2023 international workshop
on the high energy Circular

of Edinburgh, July 3-6, 2023 Electron Positron Collider (CEPC)

O== 2% ek,
Hicoh Fneraoav Phyvsirs 5

Fabrusry 12 - 18, 202>

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

Joint Workshop to Commemorate the MOU Between
Korea University (KU) and the Institute of High
Energy Physics (IHEP) ,
Oct. 14-15,2024, Korea Uiniversity, Korea
https://indico.korea.ac.kr/event/104/

The 2025 HKUST IAS HEP conference: Jan. 13-17, 2025.

CEPC Workshop EU Edition (Barcelona, Spain), May 5-8, 2024
e CEPC AccelCralor EDR ORINS.), G20

https://indico.ph.ed.ac.uk/event/259/overview

The lotecdational workshop on CEPC, Oct. 26, Hangzhou

https://indico.iheo.ac.cn/event/19316/
e pre

Ty —

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

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

The 2024 international workshop of CEPC, EU-Edition
were held in Marseille, France, April 8-11, 2024.
https://indico.in2p3.fr/event/20053/overview

The 2024 international workshop on
the high energy Circular Electron
Positron Collider (CEPC)
are held from Oct. 23-27, 2024,
Hangzhou, China

https://indico.ihep.ac.cn/event/22089/ FCPPNL, Bordeaux, France, June 10-14, 2024

https://indico.in2p3.fr/event/20434/overview



https://indico.cern.ch/event/1215937/
https://indico.ph.ed.ac.uk/event/259/overview
https://indico.cern.ch/event/1335278/timetable/?view=standard
https://indico.in2p3.fr/event/20053/overview
https://indico.ihep.ac.cn/event/19316/
https://indico.ihep.ac.cn/event/22089/
https://indico.in2p3.fr/event/20434/overview
https://indico.in2p3.fr/event/20434/overview
https://indico.in2p3.fr/event/20434/overview
https://indico.korea.ac.kr/event/104/

CEPC Planning, Schedule and Teams

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

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

Technical Design Repert (TOR)

15th FY 16t FY

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

Prepare for mass production of devices though CIFC

Accelerator

Civil enginearing, campus construction

Construction and installation of accelerator

New detector system design &
Technical Design Report (TDR)

Detector construction, instaliation &
joint commissioning with accelerator

Detector

Expetiments operation

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

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

International
Cooperation

CEPC Accelerator EDR Status-J. Gao

CEPC team (domestic)

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

CEPC international partners and
collaborators

The International workshop on CEPC, Oct. 26, Hangzhou 35




CEPC IARC EDR Review-2024 (Sept. 18-20) 3

Meetmg of the CEPC International Accelerator Review Commuttee | Agenda I I Total Iy, the re are 18 tal kS I

September 18-20, 2024, THEP, Beijing

Sep 18th 2024Beijing time CET time Talk timeSpeaker Title

I C h ar e : Vednesday 9:00 3:00 5 Vifang Wang Telcome
g Charge 9:05 3:05 2% Xinchou Lou CEPC general status
9:30 3:30 30 Jie Gao CEPC accelerator EDR general scope, plan and status
. - - ¥ y 10:00 400 30 Coffee break
The CEPC Study Group, hosted by the Institute of High Energy Physics (THEP) 10:30 £ W TARC preparation meeting (closed)
has been working on the design and development of a forefront e'e’ collider as a Higes 1100 5:00 30" Wen Kang/llei Yang  CBPC Magnets (both collider & booster)
. ¥ % 7 , Ay 11:30 5:30 30 Cai Meng/Jingru Zhan,CEPC Linac EDR plan and status
factory that can extend to energies corresponding to the Z, WW and the top quark pairs, 12:00 600 30 Dou Vang CBPC booster and danping ring (OR) EDR plan and status
with the upgrade potential to @ high energy pp collider. The CEPC represents a grand 12:30 6:30 90" Lunch
: Y G e TR 14:00 8:00 30 Vivei Wang CEPC collider ring beam dynamics EDR plan and status
plan proposed. studied. and to be constructed by Chinese scientists in close w30 830 30 Sha Bai CBPC DI EDR plan end status
collaboration with nternational partners. The CEPC Accelerator Techmical Design 15:00 9:00 30 lfaijing Vang CEPC Interaction Region enginering design status
Report was released in December, 2023, which documents the design, the outcomes of }ggg 1903000 gg g‘u’ﬁ:; béi“gk Budiatica i the tupel wd i mitigaion for (G R
the R&D of kev technologies. the techmcal systems. and the cost estimate of the e’e 16:30 10:30 60 IARC discussion and Q/A with CEPC accelerator speakers
collider 17:30 11:30 30 TARC members Closed session
Sep 19th 2024  9:00 3:00 30 Vingshun Zhu CEPC SC quadrupoles development plan in EDR and status
I Re po rt I o ) Thursday 9:30 3:30 30 Hai jing Wang CEPC Mechanical system EDR plan and status
- s 10:00 4:00 30 Yongsheng Ma CEPC Vacuum system EDR plan and status
Q CEPC | RC EDR R HOW R 10:30 430 A Coffee breck
Flrbt’ ; ‘A 23d ey le“ epol't 11:00 5:00 90’ IARC discussion and Q/A with CEPC accelerator speakers (partly closed if
12:30 6:30 90’ Lunch
o = 14:00 8:00 30 Jiyuan Zhai/Peng Sha CEPC SRF (both collider & booster) EDR plan and status
(‘tw.» I!\]:( t]”: ln’!“. T (.H]‘,]]:l]l iy 14:30 8:30 30 Rui Ge/Mei Li CEPC cryogenic system EDR plan and status
15:00 9:00 30 Tusheng Zhou CEPC RF power sources and power distribution EDR plan and
S 15:30 9:30 30 Coffee break
[1 October 2024 16:00 10:00 60  IARC discussion and Q/A with CEPC accelerator speakers
17:30 11:30 60’ TARC members Closed session
18:30 180’ Banquet
The CEPC Sty “Il"ll'. hosted by the Institute of ”";l:' “I"fﬂ'- I'l"n*l:\ (IHEP!. has been wutking on Sep 20th 2024  9:00 3:00 30: Xiaolong Wiang CEPC alignment and installation EDR plan and status
< X G z _ : Friday 9:30 3:30 30 Yanfeng Sui CEPC accelerator instrumentation EDR plan and status
the dosien wnd o n|~{-lnl'l|l if a forvfromt ¢* ¢ wollider as 4 H s factary that can extend to eocrgies vorms 10:00 4:00 30 Yuhui Li CEPC sustainable development issues
spoeding to the Z, WW and top-quark-pair prodoction, with the upgrade potential ta o high-energy pp colikler 0340 430 30" Coffee break : :
L it : iy 3 - X Y ¥ A e 11:00 5:00 60 TARC discussion and Q/A with CEPC accelerator speakers (partly closed if
[he CEPC represents o grand plan propesed, studied, and to be costruetisd by Chinese selentists m clos 12:30 6:00 90  Lunch
collaborution with imternational partners: The CEPC Acoekeratar Tevhmieal Design Report, which documents 14:00 8:00 Adjourn and visit to HEPS facility
the design, the outcomes of the RED of by teclinolozies, the technieal systors, and the cost estimate of the
e vollidder, wis robased B Devember. 2623, Going bevond the TDR amd pregaring CEPC far costuction, . o, . e e
which may begin in 20278, the CEPC Study Group las mitialized the Engineoring Design Study which will VlSltlng PAPS and HEPS S commission
b dormmetsted o a feemal roport (EDR). In X025, a CEPC propesal will be submitted to Chisese sowrmment Sep * 2024 14:30 8:30 150’ TARC members Closed session for document editing and final reading d b
. CFD L I oy . ) P . y ' (18D) 17:00 11:00 60 ALL Report presentation to CEPC Team 40 mA Sto re eam
auming for CEPC be meluded into the 15th fve year plan, The [nternational Aocolerator Review Committes !
17:30 11:30 Adjourn
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development of the CEPC noceleratar techmical systerns within the sontest of the EDR study. The Comumittes

s specifically nskisd to review and comment on the fodkming asperts!



Summary

The CEPC TDR optimizations designs with high luminosity (30MW and 50MW) operations for all four
energies (Higgs, W/Z and ttbar) satisfy the CEPC scientific goals.

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 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

EDR site selection and site dependent engineering design have already been started

Detailed preparation of CEPC EDR phase (2024-2027) before construction working plan and beyond have
been established 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 Accelerator EDR have progressed well with corresponding EDR budgets and EDR human
resources, and has been reviewed by IARC in Sept. 18-20, 2024 at IHEP.

A beam 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.

International collaboration and participation are warmly welcome.
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