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CEPC Accelerator System Parameters in TDR/EDR

Linac Booster Collider
Parameter | Symbol Unit Baseline Oﬁtzxis o axisH o of\flllxis Z Higgs Z w tt
injection | injection |injection| injection Off axis injection Number of 1Ps 2
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 energy —
rate rep E:;:Sgtlon GeV 180 120 80 . Energy (GeV) 120 45.5 80 180
Bunch 2 11934 1297
BE“Ch Lors Bunch number 35 | 268 |261+7] 1207 | 3978 | 5967 unch number o8 ? 3
numboer per i Emittance /g, (nm/pm 0.64/1.3 0.27/1.4 0.87/1.7 1.4/47
pulse Maximum nc | 090 | 07 |203| 073 | o8 0.81 /& (nm/pm)
bunch charge Beam size at IP o3 /o (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 F— Vrotal
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 og 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 . 2 o
' from empty h 0.1 0.14 (016 | 0.27 1.8 0.8 Luminosity per IP (10¥cm2s?Y)| 5.0 115 16 0.5
Transport lines © @ Running scenarios: Higgs 10 years, Z 2 years, W 1 year, ttbar 5 years
5 Q)
@ \ : ——CEPC [30 MW)
@ \ Collider . S s 15
Linac Booster @ @ .g \
—/’O\— 30~180GeV 180GeV >| dump .
DR 1.1GeV / = g N
CEPC Accelerator EDR -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou oA B RaD 4




Luminosity from Colliding Beams

» For equally intense Gaussian beams
Particles in a bunch

Collision frequency Geometrical factor:

2
Nb - crossing angle
R - hourglass effect

usual beam parameters 472'0&0\
y

Transverse beam size (RMS)

» Expressing luminosity in terms of our | = f

ICFA mini workshop: Beam-Beam Effects in Circular Colliders :
BB24. Sent. 2-5. 2024. EPFL. Switzerland & Beam-beam effect is an
KJF%? https://indico.cern.ch/event/1344947/sessions/518431/#20240902 important issue for colliders

Luminosity of Circular Colliders

2 3. E[GeV|I[A
L[em™s]=2.17x 10" (1+7)&, [GeVII[A]
In ACO it is found | ﬁw_[cm]
that é‘yhas a maximum "N B, ~
value where 5, = :

270, (0, +0 ) |

For exampe, for BEPCII

at 1.89  &ymax = 0.04 Analytical expression for the maximum value of ffy,max is the keystone of a

circular colliders bath for lepton and hadron one ,,

t t ksh
CEPC Accelerator EDR —J. Gao bRt o O Hanashou 5
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E B I‘erTeﬁJ,
7 2mo (o.+0))

. Maximum Beam-beam tune shift analytical expressions for

lepton and hadron circular colliders| For example: BEPCII@
For lepton collider (flat beam and head-on): r.is electron radius | 1.89Gev &, =0.04

2845 2845 r y is normalized energy
£ _ To _ /4 e

= s = R is the dipole bending radius
Yy, max 2n VN 7Y, max 1 67RN; N, is number of interaction points

T é \/55 J. Gao, Emittance growth and beam lifetime
— limitations due to beam-beam effects in e+e- storage
X, Max . Y, MaxX \ rings, Nuclear Instruments and Methods in Physics
For hadron collider (round beam Research A 533 (2004) 270-274

and hean-on ); G20 Nuclear Instruments and Methods in Physics
Research A 463 (2001) 50-61
_ 2845y r 4

P N

J. Gao, “Review of some important beam physics issues
f (X) 67RN IP in electron positron collider designs”,
Keystones where r, is proton radius Modern Physics Letters A, Vol. 30, No. 11 (2015) .
: 1530006 (20 pages) For example: SppC@
2 ¢ t 62.5TeV &y max 0.015
£(x) = 1 - —=— [exp(- -t ’
\ 27T 0 2

J. Gao, et al, "Analytical estimation of maximum beam-beam tune

5 4f(X) A £? (X) 6. shifts for electron-positron and hadron C|rcu'lar Folho!ers ,
X = —7""—F= Proceedings of ICFA Workshop on High Luminosity Circular e+e-
&, N, 2845y \ 1N

o iders — Higgs Factory, 2014
CEPC Accelerator EDR —J. Gao The I'ntefna ona[{7 workshop o(r;q}Iétq C§ct. Ijé %ﬁl ’
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Analytical formulae for the luminosity of electron-positron

circular collider with flat b

eam crab-waist crossing

E[G

L[em™s']=2.17x10"*(1+ )&,

By using following relations
One could get more
equivalent formulae:

Ib=Pb/Uo

Uo=CyE*/R
Cy=8.85*10"-5mGeV"-3

R=roCo/2m

where R is local bending

radius, rois dipole filling factor,

Cois collider circumference

™ pylem]

VUIA] 5

e 322

(1 + 0.000505 * ®p?) Eq. A

E G 1 G
Lmax[Clll_zs—l] _ 0.158 x 10 (l =B ,)

“3; [mm]|

Ip[mA]

(]Q [GE‘V]
Nip

®p
e32z (1+ 0.000505 = ®p?) Eq. B

5 1 0.158 x 10%4(1 +7) |I,[mA]P,[MW] [dp
Limax[em™s™ 7] = 3 — - e322 (1+0.000505 * ®p?) Eq.C
By [mm] Nip

R[m]

mGeV3|N;

2 —17_ 34 _(14r1)
Lmax [cm S ]— 0.158X%X10 By[mm] \/Cy[

Vp
(P,IMW]/E[GeV]*)e322 (1+0.000505%®;)  Eq.D
P

CEPC Accelerator EDR —-J. Gao

®p is Piwinski angle = (0~ [/ o, )tan(©/2),

and O is the crossing angle

Eq. A, B, C, D are equivalent
for isomagnetic lattice

where 17 = 0y .« /02 «, Np is the number of

= Npdy.

current of a bunch, and Iyeam

“bunches inside a beam, [, is the average

Egs. A, B, C and D are formulae with crab-wait

corrections of J. Gao, have not yet been published

The International workshop on CEP
Hangzhou

C, Oct. 23, 2024, v




CEPC TDR Parameters (30MW and 50MW SR/beam)

Table 4.1.1: CEPC baseline parameters m TDR

Table 4.1.2: CEPC main parameters with 30 MW upgrade

(10734 cm”-2s”-1) from
formula

(10734 cm”-2s”-1) from
Sormula

Higgs z W tt Higgas z w ti
[Number of IPs INumber of 1Ps
(Circumference (km) 100.0 CEPC Circumfierence (km) 100.0
SR power per beam (MW) 30 Techuical Design Report SR power per beam (MW) 50
Half crossing angle at IP (nuad) 16.5 Hall crossing angle at [P (mrad) 16.5
Bending radius (ki) 10.7 arXiv:2312.14363 Bending r.adi‘us o) - 104
Enerzy (GeV) 120 455 80 180 Aidsuheno|| Energy (GeV) ‘ ' 12(_» 4:.‘5 x(t }so
Energy loss per turm (GeV) 1.8 0.037 0.357 9.1 [ (180 r;sr:.g:’:::.‘n.m. ; Tnurgf, ln.~..}~. per turn (GeV) ‘ l’hA — : Vf'J.().ﬁ" ‘ _n 357 . - ).IT
Damping time &/ 5/ % (ms) 44.6/44.6/22.3 | 816/816/408 | 150/150/75 | 13.2/13.2/6.6 | 1090 poges | Damping time 7'z 7 (Ms) 44.6/44.6/22 3 |R16/816/408| 150/150/75 | 13.2/13.2/6.6
Piwinski angle 4.88 2423 5.98 1.23 Piwinski angle 488 29.52 5.98 123
Bunch munber 268 11934 1297 35 Bunch number 446 13104 2162 58
39 23 32 - 355 23 2714
Bunch spacing (ns) (536:;31" ‘ IS"..,"nap) 257 (qt-o-‘:‘pl Bunch spacing (ns) (53% gap) (10% gap) 154 (53% gap)
Bunch population (10'") 1.3 1.4 1.35 2.0 Bunch population (10'") 1.3 2.14 1,35 2.0
Beam ciurent (mA) 16.7 803.5 84.1 33 Beam current (mA) 27.8 1340.9 140.2 -
Phase advance of arc FODO (%) 90 60 60 Q0 Phase advance of arc FODO (%) 90 60 60 90
Momentum compaction (10°7) 0.71 1.43 | 43 0.7 [Momentum compaction (10°) 0.71 1.43 1.43 0.71
Bets functions st 1P By (8 0.3/1 0.13/0.9 0.21/1 1.0472.7 ety Amctions At TP a8y’ 0.3/1 0.13/0.9 0.21/1 1.04/2.7
(111 i m/mm)
Emittance &/& (nm/pm) 06413 0.27/1.4 0.87/1.7 1.4'47 Emittance & & (nomypm) 0.64/1.3 02714 0.87/1.7 1.4/4.7
Betatron tune 1./14 A45/445 317/317 317/317 145/445 Betatron tune v, i 445/445 317/317 317/317 445/445
Beam size af [P & /oy (un/nm) 14/36 6/35 13/42 39/113 [Beam size at IP & /o (um/nm) 1436 6/35 13/42 39/113
Bunch length (namral/total) (mm) 2.34.1 2.5/8.7 2.5/4.9 2.2/2.9 Bunch length (natural/total) (mm) 2.3/4.1 2.7/10.6 2549 2.2/29
Energy spread (namral/toral) (%6) 0.10/:0.17 0.04/0.13 0.07/0.14 0.15/0.20 Lnergy spread (natural/total) (%) 0.10/0.17 (.04/0.15 0.07/0.14 0.15/0.20
Energy acceptance (DA/RF) (%0) 1.6/2.2 1.0/1.7 1.05/2.5 2.0:2.6 [Energy acceptance (DA/RF) (%) 1.6/2.2 1.0/1.5 1.05:2.5 2.0/2.6
Beam-beam parameters 5 5 0.015/0.11 0.004/0.127 | 0.012/0.113 0.071/0.1 [Beam-beam parameters 2 /& 0015011 |0.0045/0.13| 0.012/0.113 0.071/0.1
RF voltage (GV) 22 0.12 07 10 — RF voltage (GV) 2.2 0.1 0.7 10
RF frequency (MHZz) 650 Luminosity results RF frequency (MI1z) 650
Longitudmal tune 1 0.049 0.035 0.062 0.078 calculated [_ongitudinal tune s 0.049 0.032 0.062 (.078
Beam lifetime i ’ Beam lifetime .
 Bhabha beamstrablung) (mmin) ko Forased oo i From J. Gao’s Eqs K Bhabha/beamstrahlung) (min) 440 bl o193 sy
Beam lifetime requirement (imin) 18 77 22 18 A, B, C, D Beam lifetime requirement (min) 20 81 25 18
Hourglass Factor 0.9 0.97 0.9 (.89 on previous page 8 [ Hourglass Factor 0.9 0.97 0.9 0.89
Luminosity per IP (107 con™ s7%) 5.0 115 16 0.5 | uminosity per IP (10" em ™~ s 8.3 192 26.7 0.8
Luminosity per IP 5 115 12 0.59 Luminosity per IP 8.4 192 21 0.97

CEPC parameter tables come from : J. Gao, CEPC Technical Design Report: Accelerator. Radiat Detect Technol Methods (2024). https://doi.org/10.1007/s41605-024-00463-y
CEPC Accelerator EDR -J. Gao
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Lum/IP [10*4 ecmZs))

Lum/IP [10%4 cm2s])

Beam-Beam Effects in CEPC

Red lines are results from J. Gao’s formulae (Egs. A, B, C, or D on page 7)

Luminosity simulations w/ZL

0.9 T T T
0.85 .
0.8
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- T
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n
2
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B
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-
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Transverse size simulations

S.Sb T T T T v T 1.6 m T TR L P T 2.2 v T T T T T
bx*=0.3m, np=12e10*290bunches +—+— 15 | * e+, W/ ZT+ZL + 4 w/o ZT, wiZL +
5 1.4 } % e-, W ZT+ZL X 4 2 Xx w/ZT, wiZL X
1.3 - |
4.5 -I-* 1 o 12}% ] 18 T X
ik ¥ g 1lp 1 16} + s -
TEEEELL 8 L2l 1 14t K 1
35} . gg - 1.2 + +xx XFM*} .
N I~ h = x
31 PN : ttbar] 1} + X
Higgs 08 P — I H|gg§ -HMT ok
2.5 : ' : 0.51 0.52 0.53 0.54 0.55 0.56 0.57 0.58 -
054 055 056 057  0.58 - 054 055 056 057 0.8
130 ¥ ] bd 13 b 5 - - - - -
it 3 w3037 —— ik ' W0 ZT wiZL | +  ]10000 ¢
120 T *3ez . z W ZT, w/ZL X L
, 'H_‘ i 4t ; 1 1000
110 | ‘1'} 1 _ 3sf ! i
wt | ff RS TR
;0 g - + X 10 |
90 =~ — 2 = ++++ . F
j 1.5 + 4 ++X e 1
80 N 1 4a0kkx Hocoek WW-
70 1 - 1 - Z 0.5 L - - - - - 01’ 2.2 2090 y-o:s gpitflg g gy 5998 |
0.55 0.56 0.57 0.58 053 054 055 056 057 O 0.55 0.56 0.57 0.58|
Qx Qx Qx

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.

CEPC Accelerator EDR -J. Gao

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

The International workshop on CEPC, Oct. 23, 2024, Hangzhou 9


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

Hadron collider beam-beam limit formulae (pp, round beam)

Hyy i 5 x, in f(x,) could be solved by the
Eq. | §h,y max = i) G7rRN \/— flz)=1— LQ exp (—%)dt following equation
V27 Jo )2 :
H, ~2845, 22 = 4f(z+)” | 67R
T 2 4f(x) Homy V raNip
HO TO - w max]\'r
Eq. Il Shymax = T\ e X 5\5 v = f(x,)=1 corresponds electron

positron colliders

Eqg. | and Eq. Il are

. § y,max § y,max § y,max design
.eqUIValent.fOI’ . (analytical experimental result)
iIsomagnetic lattice SRR, SRR,
LHC 7 2801 3 0.0045 0.0045 0.005
Egs. | and Il are formulae of J. Gao,
have not yet been published SppC 62.5 10415 2 0.0147 - 0.015

J. Gao, “Emittance Growth and Beam Lifetime due to

Beam-Beam Interaction in a Circular Collider”, Personal note, 2004 (LAL, Orsay)

J. Gao, “Review of some important beam physics issues in electron positron collider designs”, Modern Physics Letters A Vol. 30, No. 11 (2015)
1530006 (20 pages)

J. Gaot, M. Xiao, F. Su, S. Jin, D. Wang, Y.W. Wang, S. Bai, T.J. Bian, “ANALYTICAL ESTIMATION OF MAXIMUM BEAM-BEAM TUNE SHIFTS FOR
ELECTRON-POSITRON AND HADRON CIRCULAR COLLIDERS”, HF2014 Proceedings (2014)

The International workshop on CEPC, Oct. 23, 2024,

CEPC Accelerator EDR —-J. Gao Hangzhou 10



SppC Collider TDR Parameters

Table 8.2.1: Main parameters of the SPPC

Bunch separation 25 ns
Number of bunches 10082

Bunch population 4.0x10"
Accumulated particles per beam 4.0x10"
Normalized rms transverse emittance 1.2 pum
Beam lifetime due to burn-oft 8.1 hours
Total inelastic cross section 161 mb
Reduction factor in luminosity 0.81

Full crossing angle 3 urad
rms bunch length 60 mm
rms IP spot size 3.0 um
Beta at the first parasitic encounter 28.6 m
rms spot size at the first parasitic encounter 22.7 pm
Stored energy per beam 4.0 GJ
SR power per beam 2.2 MW
SR heat load at arc per aperture 274 Wim
Energy loss per tum 11.6 MeV

SppC parameter table comes from: J. Gao, CEPC
Technical Design Report: Accelerator. Radiat Detect
Technol Methods (2024). https://doi.org/10.1007/s41605-

024-00463-y

Parameter Value Unit
General design parameters
Circumference 100 km
Beam energy 62.5 TeV
Lorentz gamma 66631
Dipole field 20.3 T
Dipole curvature radius 10258.3 m
Arc filling factor 0.79
Total dipole magnet length 64.455 km
Arc length 81.8 km
Number of long straight sections 8
Total straight section length 18.2 km
Energy gain factor in collider rings 19.53
Injection energy 3.2 I'eV
Number of IPs 2
Revolution frequency 3.00 kHz
Physics performance and beam parameters

Initial luminosity per IP 4.3x10* cm 2!
Beta function at collision 0.50 m
Circulating beam current 0.19 A
Nommal beam-beam tune shift limit per [P 0.015

Beam-beam tune shift calculated from Egs. | or Il 0.0147

Beam-beam tune shift result calculated
from J. Gao’s formulae of Egs. | or Il on previous page 10

CEPC Accelerator EDR -J. Gao

The International workshop on CEPC, Oct. 23, 2024, Hangzhou 11



CEPC Key Technology R&D Status in TDR 1

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%

12



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 -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou 13
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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 -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou 14



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 -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou 15



CEPC Magnet Automatic Production Linein EDR .

Ay
=Ewh|

s VLTI

..........

I ‘ |
V.= . g}?‘gé |“..1.';".::’,“

.......... AL

J A “_M‘ \

| Stackingof1/3 I Production of Assembly of the 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

Layout of production line

Production line of NEG coating, spraying

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

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

Spraying heating film

7-axis robot for assembling
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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 -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou 18



Klystron No. 2 ilrshf!wrrrsrﬁgﬁ Parameters Value
Efficiency 77% G e it Frequency 5720 MHz
(2021) l-l-l_lsﬂaleldl_ln.lu
Output Power 80MW
e & Kiystron No. 3 (MB Pulsed width 2.5us
Efficiency 65% Efficiency 80.5% Repetition rate 100Hz
(2020) \ To be completed in 2024 :
78.5%@803KW CW in 2024 Gain 54 dB
Pulsed RF Mode (30% duty factor, 60ms/5Hz] / ©- @ In —
High Voltage vs. Power&Efficency T —— Efficiency 47%
08 gl TR ] 3dB bandwith +5MHz
800 - . @ — P o 3': o |
::: ' /,//' . 0s B Beam voltage 420 kV
2: e al 0 Beam current 403 A
::: -// o b e ] — Focusing field 0.28T
60 70 80— PowerdhW) - 190.(%) 110 120 High Voltoge (kV)
CEPC collider ring 650MHz klystron development in TDR phase C band 5720MHz 80MW Klystron

‘max@ FE = 0.186E+05 V/mm
‘/;&.’-‘max @Anode = 0.155E+05 V/mm C band 5720MHz 8SOMW
) ; fg“.,.o:); Klystron design completed
E Il J . l‘m , L Beam Current =390 A _

= b Beam Voltage = 410 kV Technical assessment has been done
: ~ Perveance =149 uP y ) ; .
ey, S0 T T A P T Ol TS on August 12, 2024, start construction

) Soon, to be completed on 2025

;l

CEPC Accelerator EDR -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou




CEPC Collider Ring Magnets in EDR

20

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

20




CEPC MDI in EDR

Sha Bai -

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
m“mm ! & B af 137 W6 m 14m Midmm  15S1imm  Sdmm Wmm  EI520N  AMIAMN  ATZOW 1351w
i Liiat 0.65;1.11 i
Antti-slmnod before
T
- apo En 1im
V—" Freaeyoa 5 Anti-selemaod QDO i 25m
A "'“"” } l"“ Anti-selénoid OF1 ar 15m
I UE: Berylium ppe 2BSmm 20mm
J 0 R .
Lo raer I - " \ \ Ll cried (1 veelemeint ermete) Lant B wpstream AR 077mrad 885w 33 3V
r + 1 ’ \Dwaten el dlig 5m
-+ »” ot ’
- n 1= 1 = 1 ™ ] First B dowrstream A a-1mm 11Tmrad - 57.6m T7.9keY
(0] Deampige withn 11513
) Qpay/aDh L w
Beampipe within OF L

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,...

'
I8 0 }
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—Theinternational Workshdp @A.CEPC, Oct. 23} 2024, Hangzhou *
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CEPC MDI Development in EDR 2

Haijing Wang, Yinshun Zhu_
Rui Ge/Mei Li
5@ Structural Design of the SC Quadupole Cryostat and Support

Be-Alchamber
Z: -700~700mm

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

Per

-—

v Cr
YL RGBS T 2

CEPC Accelerator EDR -J. Gao

anent p‘oint

Surface Control _——"

network

(14Points)

Earth's surface

Backbone Control network

(short line:300m; long line 600m) . 23, 202 (interval of 6 meters)

.o Vvertical

Earth ellipsced CEPC

Geold mode!

Earth ellipsoid

Component
Pre-alignment

Tunnel Control network




CEPC Installation Study in EDR

CEPC component 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 -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou 24



CEPC Tunnel Mockup for Installation in EDR

Haijing Wang

ARy ) b ER L 10462 1 L 14540 1
o _ R R R R SRR 5
.“,‘ "' L7 _: i T I T A0 S W R W G »
e ’ R f e — ———
- : \ - I J g PP, P -l - j’_r:" g—————————
- T i 5 = ‘ e R R e T RPN
P = Ci L 27800 i

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

Technical design review has been done. To be completed in 2025
The International workshop on CEPC, Oct. 23, 2024, Hangzhou

Plan:
CEPC Accelerator EDR -J. Gao
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Advanced Technologies Development in Progress

26

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 site implementation plan in EDR

CEPC Site Implementation and Construction Plans

Design Stage

2024 2025 2026

2|4|l6|8|10f12]2]4]|6|8|10[12]2|4a]|6]|8 |10[12]2

10

12

Preliminary Site
Selection

H Preliminary Site Selection

 —————

Preliminary Site Selection Report

mmm Site Selection =
ks s %mmwm
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 -J. Gao

The International workshop on CEPC, Oct. 23, 2024, 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 -J. Gao

CEPC Industrial Promotion Consortium

(CIPC, established in Nov. 2017)
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The International workshop on CEPC, Oct. 23, 2024, Hangzhou

Potential international collaborating
suppliers worldwide

TOKINARC.

DANFYSIK £ SCANDITRONIX

mclu con

HEINZINGER ’OAWONSYB _ CAEN Technalogles Inc, |y, 7
PFEIFFER & VACUUM (Ceybold WAT
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o= \?77 N Fujikin  22c MIRAPRO
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ThermoFisher
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CEPC Industrial Preparation 2

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



CIPC Parallel Sessions -

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

Acielerating EQupmsans Daveopment at HERT b5 e B BEARSNEARRIGRSCPOBLER
Roos 28¢ 3400 1420
o 269 Foon 283

HRESRUREASARFER

NRAEDIBRELBRPULE

foom 259

AREEMANFNELARN

Hoam 259

REFRRESIFRERERTNE

EREZRARIRCRD Room 284

Roosm 259

CEPC ARDERNRESIMIGHIONWERERNNREN

TASNETRARNNIRERNE

ERERSRAERLRERERSRS

foom 285
FE-RRABREIACEENR
M EREFURERTARREPER

LFRRREARRLONANSEANE ) Roon 283

EEERE RS TR RRSEN
RESEOREERFRARAFESY R (FYBE) Foam 283

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



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

International Industrial Connection Session .

Nov. 25, 2024, Room 289

=5 Print Exit Full Screen Detalled view Filer
11-00 CAEN on Detector High Voltage
Room 289 11:00 - 13:15
Design and Development of Thin-Walled Vacuum Chambers and High-Pressure Chambers for Applications in Physics Experiments (KNEFMESISEE NS SRS EEIS TN Yuntao Shen
Room 289 11:15 - 11:30
SIPM readout ASIC from Microparity Mr Wel Shen
Room 289 11°30 - 1145
Iimdetek on Advanced Detector Material &!
Room 289 1145 - 12:00
12°00 High Energy Physics and Medical Imaging (United-imaging) Mr Pengwel xk ED
Room 289 12:00 - 12°15
NCAFP on Advanced Packaging Technology @
Room 289 12:18 - 12:30
1400 New Generation Software-defined Modular Instrument Platform Likun Xie
Room 289 14:00 - 14:1¢ a
Intelligent special power supply service provider from Fullde Electronics Ms Qiuping L/
Room 289 1415 - 14:3C
talk12 - TBD
Room 289 1430 - 14:4, G
Keysight for High-end Instruments for Precision Measurement
Room 289 14:45 - 1500
1500

NAT Europe on MicroTCA Crates & Standard (TBD)

Roorn 289

SAMTEC on Advanced Interconnections & Sockets (TBD)

Room 289

1500 - 15:15

15185 . 1530



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

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

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

SR THE UNIV
¥ o EDIN

OEETR 1S st

Hicoh Fnerav Physiecse
February 12 - 16, 2023
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The 2023 1ngernational Warkshop on thie Circular
Elgctron Positron Collider, European Edition
University of Edinburgh 3-8 July 2023

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

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

n M I

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

L tve

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

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

The 2024 international workshop on

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

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

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

https://indico.ihep.ac.cn/event/22089/
CEPC Accelerator EDR -J. Gao The International workshop on CEPC, Oct. 23, 2024, Hangzhou

The 2024 international workshop of CEPC, EU-Edition

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

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



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

CEPC IARC EDR Review-2024 (Oct. 18-20) =

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

September 18-20, 2024, THEP, Beijing

Sep 18th 2024Beijing time CET time Talk timeSpeaker Title

C h Vednesday 9:00 3:00 5 Vifang Wang Telcome
arge 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
A - ¥ y 10:00 400 30 Coffee break
The CEPC Slud_\ Group, hosted h_\' the Institute of ngh T—.ncrg_\' Ph)su:x (THEP) 10:30 4:30 30 IARC 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)
33 ; ¥ z % 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, 1200 o0 a0 Dou Yang CEPC booster and damping ring (0R) EDR plan and status
with the upgrade potential to @ high energy pp collider. The CEPC represents a grand 12:30 6:30 90" Lunch
ol ed. studied i be co oted v’ Chimese- scientists loge 14:00 8:00 30 Vivei Wang CEPC collider ring beam dynamics EDR plan and status
plan proposed. studied. and 10 be Cc ﬂSmlLl_\ g \ - INeSe \Ll‘kn"ﬂ\ in close 14:30 8:30 30 Sha Bai CEPC MDI EDR plan and status
collaboration with nternational partners. The CEPC Accelerator Techmical Design 15:00 9:00 30 lfaijing Vang CEPC Interaction Region engineering design status
. + 4 ) 3 15:30 9:30 30 Coffee break
oIt was releas Jece! 2023, which docume: e desig ¢ OUICOMES O
Report wa rg];a ed in December, 2023, which documents the design, the ¢ utcomes ¢ f 1600 00 % Guangyi Tang Radiation in the tumel and its nitigation for CEPC EDR
the R&D of kev technologies. the technical 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
Re po rt o ) Thursday 9:30 3:30 30 Hai jing Wang CEPC Mechanical system EDR plan and status
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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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CEPC Booster Dipole Magnets in EDR
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A) Studies on silicon steel_: aluminum (plastic) ration studies 1:1 and 1:2 B) Studies on silicon steel sheet thickness studies: 0.5mm and 1mm
Conclusion: 1:2 ration could be used Conclusion: 1mm thickness sheet could be used

Field unformity of two subscale magnets @By=95Gs
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C) Studies on dipole+sextupole combined booster magnet:
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design and mechanical design completed
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CEPC Accelerator Control and Timing in EDR

The basic structure of Timing System

— Event system and RF transmission system In EDR phase CEPC high
— Event system: Trigger signal and Low frequency clock precision timing and

signal control technology will
— RF transmission system: Transmit high stability RF signal be developed

Temperature variation induced drift compensation

0.7ns for 10km optical fiber with 1 °C change normally
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CEPC Conventional Facility and Civil Engineering in EDR

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

Cables installed!

CEPC Accelerator EDR -J. Gao

Beam monitoring Cab
Control Cabinet
Vaccum Cabinet

Secondary power Cabinet

Primary power Cabinet

Transformer

0.4kV LV switchgear

The International workshop on CEPC, Oct. 23, 2024, Han¥zZgyt HY swi tchgear



