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The Higgs Boson Discovery at LHC

Predicted in 1964, discovered in 2012! 48 year hunting!

An effort by tens of thousands scientists and engineers from all over the worid

ATLAS & CMS Observation
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2013 Nobel Prize
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Francois Englert and Peter Higgs

Huge impact to humanity

Technology
Cultural
International Collaboration

The next step

for HEP was clear!

A Higgs factory



Infroduction: Project Overview Lt F

CEPC is an e*e- Higgs factory
possibly to be followed by a Super proton-proton Collider (SPPC)

Proposed in September 2012 right after the Higgs discovery

Tunnel can be reused for pp, heavy-ions, or ep collisions up to ~100 TeV

Mode (<) Events

WH 240 >1 million
CEPC circumference WW 160
- ~ 100 km
/ 90 Tera-Z

Upgrade path

1. Higher power: 30 MW — 50 MW
2. Higher energy — top quark pair production
3. Super pp Collider (SppC) at ~125 TeV




CEPC Higgs Factory and SppC Layout in TDR/EDR

CEPC Higgs Factory: H, W, Z, upgradable to ttbar, followed by the SppC (a Hadron collider) ~125 TeV
30 MW SR power per beam (upgradable to 50 MW), high energy gamma ray 100 KeV~100MeV

CEPC has
two detectors

IP
H/tt-bar __

CEPC collider ring (100km)

ESEBS: Electron source & bunching system
FAS. First acce erating secticn
FBTL: Flectron bypass transport line
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Damping ring

CEPC booster ring (100km)
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CEPC Ultimate Accelerator EDR Design Parameters

Main Parameters: High luminosity - (upgraded version - 50 MW)

ttbar

Higgs

Number of IPs

Circumference [km]

SR power per beam [MW]

Energy [GeV] 120 30 45.5

Bunch number 415 2161 19918 59

Emittance (ex/ey) [nm/pm] 0.64/1.3 0.87/1.7 0.27/1.4 1.4/4.7

Beam size at IP (ox/oy) [um/nm] 15/36 13/42 6/35 39/113

Bunch length (SR/total) [mm] 2.3/3.9 2.5/4.9 2.5/8.7 2.2/2.9

Beam-beam parameters (Ex/Ey) 0.015/0.11 0.012/0.113 0.004/0.127 0.071/0.1

RF frequency [MHZ] 650

Luminosity per IP[1034/cm2/s]

Increase relative to CDR:



CEPC Circumference and Cost Optimization B
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D. Wang et al 2022 JINST 17 P10018
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CEPC Ultimate Running Plan -

Ultimate Goal: When resources from
intfernational sources are identified

CEPC Upgraded Scenario
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i Operation SR power | Years
L mode MW) [(10** cm™s7 1)} (ab~!, 2 IPs) (ab~!, 2 1IPs) | vyields

H 50 8.3 2.2 10 21.6 4.3 x10°
Z 50 192(*) 50 100 4.1 x10!2

.
[
T (LR,

- WYW~  155-170 26.7 6.9 1 6.9 5.5 % 10’
5

360 0.8 0.2 1.0 0.6 x10° |

4.

Synchrotron radiation power at 50 MW



CEPC Expected Performance and Expected Physics £ [

CEPC physics potential is similar to FCC-ee

Luminosity per Interaction Point Similar luminosity per IP in same conditions

lll 1 I ITTIIII I I

b

i CEPC baseline: 30 MW (extended 50 MW)

b —

5 —&= FCC (50 MW) - FCC: 50 MW
i CEPC (30 MW)
10 N eeee CEPC (50 MW)  ~""=""=="" = REELT 50 MW option: higher luminosity at CEPC given larger radius

ILC-Baseline (Snowmass 2021)

CLIC-Baseline (Snowmass 2021)

L1 111

CEPC baseline: 2 interaction points
i FCC: 2 or 4 interaction points
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Note: luminosity increases with 4/ Njp, not linearly
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The Physics Goals — Shopping List

Precision tests of Standard Model . . .
(Higgs, W and 2) Potential to find new physics

Higgs boson and electroweak symmetry breaking

Exotic Higgs boson decays
Exotics Z boson decays

Dark matter and hidden sectors
Extended Higgs sector

Directly exploring new physics

Precision as determination

Jet rates at CEPC

QCD dynamics, soft QCD effects

QCD event shapes and light-quark Yukawa couplings

QCD precision measurements

* Tau lepton and charm-quark physics

Flavor physics at the Z pole e Rare B decays
 Flavor violating Z decays



Top Mass Prediction from Precision Electroweak data

240 History...

||r
I

| Current world average:

: DO experiment Miop = 173.1 £ 0.6 GeV
H CDF experiment (0.35%)

Tevatron Combination
Electroweak fit

- 23 FI{ g Juph o= TR

From precision electroweak
physics measurements and

1995 2000 2005 global fits to data

SARERe

S ST S

f TN 53
N

Top discovery at Tevatron
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Higgs Mass Prediction from Precision Electroweak data

History...

Presented at
PANIC2011

20

18

16
14

12

1

LEP 95% CL.

EPS 2011: m =173.210.9 GeV, LEP & Tevatron Higgs Searches

Tevatron 95% CL

Theory uncertainty
—— Fit including theory errors
---- Fit excluding theory errors

200 300

M, [GeV]
Complete Fit

mu (minimum)= 125.2 GeV, Range my =[116, 133], mu < 153.9 GeV @ 95%

Thanks to Matthias Schott from the GFitter group



Eleciroweak precision measurements at CEPC

« Unprecedented precision from the Z, WW and Higgs dafa runs

precision reach on the EW measurements at CEPC (relative error)
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Combination of electroweak measurements

Y 4 ) 3
24 ) 3
! 4 )

. . Reduced theory uncertainties
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Precision of theory
predictions needs to
Improve to take
advantage

of this experimental
precision for full sensitivity
to new physics

—— FCC-ee (Z pole)
—— FCC-ee (Direct)
---- LHC (Future)
LHC (Now)
Z pole (how) + m
—— Standard Model
1407.3792

172 176 178
Miop (GeV)

Mogens Dam, HK2019 13



Higgs boson coupling measurement at CEPC B

Relative Precision

« Up to two orders of magnifude improvement relative to LHC (but not for all)

10-kappa framework precision

| W HL-LHC Run 3, S2, 3000 fb™?

| mmm CEPC Holistic + ACSI

HL-LHC Stat. only Preliminary
SCPSOWINASS 021 4 million Higgs events
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Global SM Effective Field Theory Analysis

Vector boson and Higgs couplings  cif'> 2z,| ¥ fir (17 = i Qs + 691 fu+ 2 Frr (=55 Qs + 807

‘W | f=ud,e, f=u,d,e

—J

+ L [H “upy* (Vekw + 09y Ody + W Wy (14 6gy, e, + h-(—-’-] v

V2

precision reach on the VFff couplings from the full EFT fit
10_1 = __110-1
E l LEP/SLD vith HL-LHC =
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1072~ —3107
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3 107 ‘ l —10°
T - -
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Global SM Effective Field Theory Analysis

Physics reach up to 100 TeV

Set of dimension 6 operators contributing
to Higgs and EW process
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CEPC White Papers — recently published i

Flavor New physics

ISSN 1674 -1137 CN11-5641,04

ISSN 1674 - 1137 CN 11-5641/04
PmamC (RX) P Ep( (KX)

Chinese Physics C Chinese Physics C

High Energy and Nuclear Physics High Energy and Nuclear Physics

Volume 49 October 2025 Number 10 Volume 49 December 2025 Number 12
Cover Story Cover Story )
Flavor Physics at CEPC: a General Perspective New Physics Search at the CEPC: a General Perspective K
Xiaocong Ai, Wolfgang Aitmannshofer, Peter Athron et al. DXiaoccng Ai. Stefan Antusch. Peter Athron et al.

DOV 10.1088/1674-1137 /201134 :

DOI: 10.1088/1674-1137/207100
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CEPC White Papers — recently published

Flavor

ISSN 1674 - 1137 CN 11-5641/04
mmC (B®X)

Chinese Physics C

High Energy and Nuclear Physics

Volume 49 October 2025 Number 10

Cover Story
Flavor Physics at CEPC: a General Perspective

Xiaocong Ai, Wolfgang Aitmannshofer, Peter Athron et al.
DOI: 10.1088/1674-1137 /207110

Crinese PuysicaL Sociery | ﬁ | IOP Publishing
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CEPC Z-pole mode as a flavour factory E P

* Luminosity
« =100 ab-1, O(10'2) Z decays/year/IP = O(10!1) bb, cc, and 7 pAIrs

/ decay modes:
C§ (12.03 +0.21 ) %
bb (15.12 +£0.05 )%

* Energy

 besides producing states inaccessible at Belle I, STCF or other ete™ colliders
M; >> 2my, 2m,, 2m. = surplus energy, boosted decay products

(better tracking and tagging, lower vertex uncertainty etc.)

* Cleanliness

» Like any other leptonic machine, full knowledge of the initial state
(e.9. Z mass constraint on invariant masses more powerful)
= It enables searches involving neutral/invisible particles



Expected charm / vyields at STFC and CEPC - L

STCF CEPC
Collision Energy 2-7 GeV 91.2 GeV
Peak Luminosity 0.5x1035 cm-2 s-1 1.92x10%6 cm—=2 s
Integrated Luminosity 1 ab-1 per year 50 ab-' per year (2 IPs)
Do/ﬁ 8x10° (energy 3.77 GeV) 4.2x1011
D7/D™ 6x109 (energy 3.77 GeV) 2.5x101"
Expected .
particle yields DS / DS 2x109 (energy 4.09-4.18 GeV) 9% 1010
oer yearll.2l
ATIAT 1.2x109 energy 4.63 GeV) 3.1x1010
/T 3.6x10° 6x1010

[1] [2] 2


https://arxiv.org/pdf/2303.15790
https://arxiv.org/abs/2312.14363

Unique opportunities for flavour physics (1)

« Discover states predicted by QCD but rarely observed:
. fetraquarks (T.., T,,)

. pentaquarks (P,) e’
- doubly heavy baryons (Z.., Z,,)

« Study production mechanisms of A
charmoniume-like states N

« (e.g., X(3872)) via Z-qq or B-decay chains.

« Z—>bbbb, bbcc, cccc processes may _
give rise to highly exotic species.

| E P

With 10T b-hadrons and charm particles, CEPC will map the "heavy-flavour zoo™

S

b




Unique opportunities for flavour physics (2) | E P

Rare & Forbidden decays processes are keys to new physics

- Lepton flavour universality test at Z-pole

« Hunt for SM forbidden decays like Z—epu/et/ut. These searches are inaccessible
at hadron colliders due o backgrounds, also inaccessible at lower energy

 Flavour-changing neutral currents (FCNC):
- Search for b—s fransitions suppressed Iin the Standard Model, e.g., B.>¢vv

(aiming for 2% precision), B—>Ktt, and B,~>tt. Sensitivity to branching ratios as low
as 107

« Baryon/lepton number violation:
- Probe decays like B+>n-€+6+ or Ay2—>n-€+ that challenge fundamental symmetries



Unique opportunities for flavour physics (3) B

Higher-energy CEPC runs extend flavour studies

- Higgs flavour violation:
« Search for H->bs, H>cid, or H>tu decays at the Higgs factory (240 GeV). Jet-
origin identification via ML could constrain branching ratios to 10-3

* Top quark FCNC:
« At the tt threshold (360 GeV), probe anomalous t->c¢Z or t->cH decays,
sensitive to new physics In top-Higgs couplings

« CKM elements from WW threshold:

» Resolve long-standing tensions in CKM matrix elements (e.g., |V, |, |V, | )
by combining data from B/D meson decays and on-shell W boson decays

at the WW threshold. Target precision for |V, | reaches 0.1-0.4%



Some flavour physics expectations

B CEPC:Tera-Z
Z = ppXiw T2 r = pee 30 I CEPC:Higgs 5qVad
7 -+ - Bl Current (rom WW —» lyga)
i [ZZ] Estimation
Z — xrtamyt Unm— e [CID Fast simulation (s [MeV]) 8
z - 17 XX Full simulation(stat. only) PN
z - - R >
T e 57+ [fs]) :
Z —Te — (from r — incl.)
z - - T =)
z - » L ——— 7(60) [
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CEPC White Papers — recently published i

New physics

ISSN 1674 - 1137 CN 11-5641/04
P EpEC (HXX)

Chinese Physics C

High Energy and Nuclear Physics

Volume 49 December 2025 Number 12

Cover Story ;

New Physics Search at the CEPC: a General Perspective .
DXiaoccng Ai. Stefan Antusch. Peter Athron et al. '

DOV: 10.1088/1674-1137 /201134 -
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New physics searches landscape

An alternative
potential

Chinese Physics C Vol 49, No. 12 (2025)

Standard Model
potential

New physics search at the CEPC: a general perspective’

Xiaocong Ai ( L/hHE)Y  Stefan Antusch®  Peter Athron’  Yunxiang Bai (11 2. H)""  Shou-Shan Bao (M5¥1l1)

Damele Barduccr” Xiao<Jun Bi ("= &%) Fianp Can (8545 ') Lorenzo Calibby Junsong Cang ({2284

Junpie Cao (W 1275)" WeiChao (511)"  Boping Chen (B ¥ )* Gang Chen (FH1)*  Long Chen (B 2)"
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New physics sensitive at CEPC

Higgsino
(Am=1GeV)

Selectron
(massless LSP)

Smuon
(Am=30 GeV)

Stau
(Am=60 GeV)

M,
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- ———r———ry ———v—
10) 1) 1) 10°

)
( Iy

I |

HL-LHC

LHC
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CEPC: Tera-Z
CEPC: 240GeV
CEPC: 360GeV
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S| DM-nucleon cross-section (cm?)

Ordinary
Matter

Dark matter: Higgs and Z-portal provide orders of magnitude higher sensitivity
Sensitive to physics up to 100 TeV
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i
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— Dark
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LHC (2023) BR(h=inv) < 9.3%

DM mass (GeV)




Introduction: Steps Towards Implementation -

Ty - v Y T e — _— S -
IHES-CEPCU-DR-201E-1
IHEP-CEPC-DR-2015-01
IHEP. EP.2015.01
- o B
IHEP-TH- 2115101 HICP-AC-2015-01

CEPC-SPPC CEPC-SPPC

Preliminary Conceprual Design Reporr DPreliminary Conceptual Design Report

Volume I Physics & Detector Velume |l - Accelerate”

The CEPC-SPPC Study Group Tae CEPC SPPZ Study Grour

Mareh M1 S -
March 2015 March 2015

IHEP-CEPC-DR-2016-02 Gk FAOPAI0 TN 2I0PE04E £ O 1D AL VOLUME 8- NUMBER | - MARCH 2024

INEP-EP-2016-01

CEPC-OR- IHE?-CEPC-DR-2023-01
2 0 1 8 INEP-CEPC-DR-2018-01 2 0 1 8 e 2 o 2 3 P AC 2023 01 TEESEELTESRENERSSSN
IHEP-AC-2018-01

. Technical Design Reporl DETECTION
Conceplual Design Report o TECHNOLOGY

Volume || - Physics & Detector A N D M ET H O D S

WHEMEASH & (EX)

Conceptual Design Report

Volume | - Accelerator

The CEPC Study Group The CEPC Study Group

August 2018 December 2023
The CEPC Study Group 202 & soni
4 ] Springer

October 2018 | 28




N

Accelerator International Review Committee (IARC) L_E

CEPC International Accelerator Review Commitiee Meeting

September 18-20, 2024 at IHEP — towards the EDR Name Institution Country/Region
] | Marica Biagini (chair) INFN Italy
‘ o - T oL ‘ : " | Roberto Kersevan CERN CERN
, eelerator Steinar Stapnes (IAC) CERN CERN
mw |'n 20 3 Y Michael Koratzinos CERN/GSI CERN/Swiss
- Xiaoye He USTC China
| ' | Zhentang Zhao SINAP China
Phillip Bambade LAL France
Gero Kube DESY Germany
Carlo Pagani INFN-Milano Italy
K. Furukawa KEK Japan
Hiroyuki Nakayama KEK Japan
® Norihito Ohuchi KEK Japan
IARC members visited IHEP 4th Generation, 6 Katsunobu Oide (IAC) KEK Japan
GeV HEPS light source in Huairou campus of Makoto Tobiyama CEK Japan
IHEP on Sep 20, 2024 .
Akira Yamamoto KEK Japan
First CEPC TARC EDR Review Report . A Sleeln JINJK A8l
Belng Eugene Levichev (IAC) BINP Russia
CEPC TARC EDR Review Committee |mp|emenf Paolo Pierini ESS Sweden

11 October 2024 | Brian Foster (IAC) Oxford UK
29



CEPC EDR
Goal, Scope, Plan and Progresses
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Highlights from the accelerator



CEPC Booster Magnet Automatic Production Line in EDR L_E [

4 booster magnets fabricated per day

Status: under construction, to be completed in 2025~2026




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

Il

The main components of vacuum oven for NEG coating have been manufactured and under are now
being assembled. Status: under construction, to be completed in 2025~2026




CEPC 650MHz SRF Development in EDR

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

Status: under construction, to be completed in 2026




BEPCIl-based PWFA Test Facility Development Status 'L

CEPC Plasma Injector (alternative option) and TF Plan Beamlinell [ i AIX
ool o le gyl e -0,
CEPC plasma injector scheme: g . 40C712nC ' "y LO.Q m
: o2 QT.:::}) e ' 10GeV 3“":‘-'."' s -
From 10 GeV -> 30 GeV > TR = 2 @, o —_— =
_ , e " CEPC Plasma Injectar ¥3.0 - pwRAN —
Simulation results show that 1t works on paper farget o 8 1200 280 o
with reasonable error tolerances for both electron [ @@ i ] e o' HY Y
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Goals: demonstration of acceleration of
positron and electron beams with staging in next few years
Key techology for future linear colliders
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Dazhang L1, Wei Lu and Jie Gao, Research highlights on plasma-based acceleration at IHEP, AAPPS Bulletin (2025) 35:3, https://doi.org/ 10.1007/s43673-025—00143- |
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Advanced Technologies Development in Progress

IBS Technology for High Field Magnets

Z.Zhao
IBS (T, 55K)

2008.02 2008.04
Discovery of IBS

17T

H. Hosono
IBS (1, 26K)

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

w o

LN

.b " 9‘:

()
- ..
A eV A o
< .b “

oW o

2008.09
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100-m 7-care IBS
tape fabricated
J.=100 A/mm?

€10T7,4.2K

2016

IBS solenoid at 32 T
Racetrack at10 T
1.3 kA transposed
cable
),> 450 A/mm’
€10T7,4.2K
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2018

IBS solencid at 24 T
Racetrack at8 T
J,=300 A/mm?

®10T,4.2K

2020

2022

CEF

SppC HF Magnet Development

Picturec of LPF1-U

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

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

L

Whole Wire Critical Current Densily (Amim?, 4.2 K)

T ——— _ 0O ..
ok S AR W R Bt PR A IBS 2030
1( " W e o e 221 o=
| l.
IBS 2025
s swmefuud N =~ IBS 2019
S o NIND, DalK 1251 W T 4 ~
10 - -\_ -~ b
E W -
5 : i % - } \
S PN T e ] \ IBS 2016
j \
= P b, St .\
w A
10 Vg 1 (1 \ 4
( 5 15 25 <0
Applied Magnetic Fed (T)

IBS tapc achieved high J.in 2025 !
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According to the progresses from 2016-2025, it is expected that the IBS could reach the technical requirements for SppC/FCChh around 2035

Self polarization (energy calibration)

CEPC Polarized Beam Studies(alternative option)

Compton

Polarized e polarimeter
electron e polarization =80%
i electron Polarized ~ i ‘wﬂml Spin
—-— | electron ERCrAINn
> | source rotators
Y Key in ients
posatron
unpolarized [
electron Positron Malnte
nancc
source damping/polarizing rmg

Mitigation of Resonant

TRy ey

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

spin resonances Depolarization
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The CEPC Reference Detector
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The Reference Detector
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Muon detector —
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Vertex detector (VTX)
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Silicon inner tracker (ITK)
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The Reference Detector

Muon detector

Sub-system
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-~ LumiCal
| 3?&:“ ;\ Solenoid (3 Tesla)
Lot Vertex
ZEL Inner tracker (ITK)
Timing (OTK) (/ \Q N
(Gas detector
TPC / .-
LumiCal QOuter tracker (OTK)
Silicon inner tracker (ITK)
—~CAL
: HCal
Main goal of CEPC Reference Detector TDR
Magnet
Demonstrate readiness for construction of
- ; Muon
detector for baseline scenario
A detector that could be constructed and TDAQ
commissioned within a decade Back-end electronics

Technologies
Beryllium, ¢ 20 mm
Silicon tracker + LYSO crystals
Si Pixels: CMOS MAPS+stitching
Si Pixels: CMOS MAPS 55-nm
TPC with high granularity
AC-LGAD — TOF
4D transverse crystal bars
Glass scintillator, SIPM + Fe
LTS Solenoid
Plastic scintillator bars, SIPM
Conventional

Common
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The Tracking System EF

Silicon tracker inside a Time Projection Chamber (TPC) with a fiming layer outside
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Interaction Region: Machine Detector Interface nil
Chapter 03

Likely the most challenging component of the project

Critical to deliver the maximum luminosity without affecting detector performance
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The Vertex Detector

Four layers of bent silicon wafers + one layer with standard ladders
Ladder based barrel

Prototype of standard pro’rotyp% X ‘-, —

(no bending layers) s W g




Tracking Performance

Detector Performance

Physics objects  Measurands .
subsystem requirement
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Tracking Performance -

Particle Identification

K, pion separation using TPC-only, and measurements
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A crystal eleciromagnetic calorimeter

Crystal bar granularity was optimized
for a balance between physics
performance, crystal production,
cost and design constraints.

ECAL prototype in test beam:
EM energy resolution better than
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The Hadronic Calorimeter =
Chapter 08

GS-HCAL: a glass scintillator calorimeter
Single layer structure
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The Calorimeter Performance on Hadronic Jets -

PFA detector performance on simulation events
(includes tracker, ECAL, HCAL)

+ Rec. events
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N

Detector International Review Committee (IDRC) =

International Committee composed of 19 experts in detector physics

Name Affiliation Country/Region Name Affiliation Country/Region
Daniela Bortoletto (chair) Oxford UK Frank Gaede DESY Germany
Colin Gay UBC Canada Anna Colaleo NFN, Bari taly
Bob Kowalewski U Victoria Canada Tommaso Tabarelli de Fatis INFN Milano-Bicocca taly
Burkhard Schmidt CERN CERN Roberto Tenchini NFN, Pisa taly
Liang Han USTC China Akira Yamamoto KEK Japan
Paul Colas Saclay -rance Hitoshi Yamamoto Tohoku U., Valencia Japan
Christophe De La Taille OMEGA, CNRS France Gregor Kramberger 1JS Slovenia
Cristinel Diaconu CPPM -rance lvan Villa Alvarez Santander Spain
Roman Poeschl lJCLab France James Brau Oregon USA
Maxim Titov Saclay -rance

Three review meetings were held from October 2024 to September 2025

The CEPC International Detector THE CEPC INTERNATIONAL DETECTOR CEPC International Detector Review Committee Meeting
Committee Meeting in 2024 COMMITTEE MEETING IN 2025 TR »

Oct 21-23, IHEP




Detector International Review Committee (IDRC) =

Final report outcome

In summary, the CEPC detector programme is entering a decisive stage. A significant portion of
the technical groundwork is complete, but the coming years must consolidate the design through
focused R&D, integrated prototyping, and system validation. By sustaining momentum in
innovation while deepening international cooperation, the collaboration will be well positioned to
deliver a technically mature and scientifically powerful detector system—one capable of serving
as the basis for the two international experiments that will define the CEPC physics era.

Readiness for construction after R&D and engineering preparations

With sector/module demonstrators, thermal and mechanical mock-ups, full DAQ chains,
and formal design/production reviews (FDR/PRR), the project can credibly achieve
production readiness. The Ref-TDR supports early industrial engagement; remaining work
is system-level validation and final down-selection on an agreed schedule.

53



Alternative Detector Concepts in the TDR B P
(not reviewed by IDRC)
ILD: International Large Detector IDEA: Innovative Detector for

Electron-positron Accelerator

oil ,,|
JH alo |
1 T

BeamCal LumiCal FTD/SIT

[

[

_—
}

Chapter 18 Chapter 19

Final two detectors will result from international proposals
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Reference Detector TDR Authorship

30% authors from
foreign institutes 63% foreign institutes

383 inSﬁfUﬁOnS Number of institutes

Number of authors

1493 authors

43 countries

~30% increase relative to accelerator TDR
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CEPC Milestones and Timeline P

CEPC accelerator entered the Engineering Design Report (EDR) phase (2024-2027),

2012.9 2015.3 2018.11 2023.10 ¥ 2025 2027 15t five year plan

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

CEPC Reference Detector TDR completed
CEPC proposal to the Chinese government ~2025 for approval

Unfortunately, the Chinese Academy of Sciences did not support the
submission of the CEPC proposal
for government approval
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The CEPC organization and the consensus .

i
|

Townhall meeting of Chinese institutional representatives
during the CEPC-2025 Workshop, Guangzhou (November 8, 2025)

il
¥ =T —
- — "n' dd

« Continue to pursue CEPC in China
« Enhance cooperation with CERN on future Higgs factory
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The CEPC Plan =

The CEPC remains an international project seeking to
be approved by the government for construction at
the earliest opportunity

The CEPC Study Group intends to continue advancing the critical
and innovative R&D projects identified by the various
international review and advisory committees, to position well the
CEPC for approval in 2030 within China’s 16t Five-year Plan
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The CEPC Plan EPLC

» |HEP and the CEPC Study Group will continue to carry out the
critical work outlined in the TDR documents:

- Accelerator engineering design
* Detector R&D

 |HEP will apply for approval of the CEPC project for the 16t Five-
Year Plan in 2030,

» unless, the FCC is officially approved for construction before
* In such case, IHEP will join FCC



International Collaboration

* Integration into European R&D Framework

Sub-system
Pixel Vertex Detector
Inner Silicon Tracker
Outer Silicon Tracker

Gas Tracker (TPC / DC)

Muon Detector

Sub-system
Electromagnetic Calorimeter
Hadron Calorimeter
Machine Detector Interface

Luminosity Calorimeter

1 (RPC) Fast Luminosity Monitor

Sub-system
Superconducting Solenoid
Mechanical and Integration
General Electronics
Trigger and DAQ

Offline Software
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The CEPC Plan EPLC

In addition, we will continue to do research towards future colliders:

* Iron-based superconducting HTC cables and magnets for preparation of
SPPC/FCC-hh

* Plasma Wake Field Accelerators (PWFA) for future very high energy linear
colliders — can be used as injector of CEPC
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Electron/positron colliders: It is not the cost.... i

Center of mass energy versus GDP of electron colliders

China GDP 2025 USA GDP 2025
1,000.00 220 31
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2 | I ® China |
= 100.00 ® Europe
C : :
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qh, -IOO .............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
=
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O

0.10 -

$20 $30 $40

GDP (Trillion $)
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Final remarks

The Reference Detector TDR was finished in October 2025
https://arxiv.org/abs/2510.05260

The Detector is a innovative and challenging concept, with still interesting R&D to be pursued
Focus will shift into consolidating the designs and validation with larger scale prototypes

The CEPC Accelerator Engineering Design has progressed well

CEPC will complete EDR around 2027 and continue preparations to apply for construction within
the 16t five year plan around 2030’s

International efforts towards Higgs factories are common endeavors of humankind,
and the final goals should be reached with persistence and endurance

Engagement between research communities of potential projects will benefit everyone
with the goal of continuing to explore the high-energy frontier
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CEPC Key System EDR Progresses-1

63

CEPC Accelerator Key System EDR Progresses

-2025 March 20, CEPC booster magnet automatic fabrication line ready for construction (under construction, to be
completed in 2025-20206)

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

-2025 April 25, CEPC vacuum chamber NEG coating automatic fabrication line ready for construction (under
construction, to be completed in 2025-2026)

-2025 April 28, 650MHz full size cryomodule ready for construction (under construction, to be completed in 2025-2026)
-2025 Feb. CEPC accelerator survey started (99.955428km)

-2025 July, CEPC accelerator components, vertical shafts (10) and horizontal access tunnels (12) naming systems are
decided

-2025 July, CEPC booster detailed installation scheme studies started

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

-2025 April 24, CEPC alignment and installation EDR international mini review

-2025 May 14,15, CEPC cryogenic system (+650MHz cryomodule) EDR international mini review
-2025 May 29, CEPC booster dipole and sextupole combined magnet EDR international mini review
-2025 June 9-10, CEPC MDI EDR international mini review

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

-2025 July 31, CEPC vacuum chamber type EDR international mini review




CEPC Accelerator EDR Key Progresses-2

69

-2024 Dec 9, CEPC EDR site geological study and civil engineering design tasks
Have been assigned to "PowerChina HuaDong Engineering Corporation Limited
(HDEC)”

-2025 June 9-10, CEPC site geological study and site selection choice

review meeting was held and CEPC Xinmi Site of Henan province was
recommended as the proposed construction site to Chinese government, and
more detailed studies will be completed by the end of 2025.

-2025 Sept . 5, CEPC EDR accelerator and civil engineering cost have been
updated.

-2025 Sept. 8, CEPC accelerator/auxiliary facilities TDR/EDR progresses and site
geological study/selection/civil engineering design status and progresses have
been included in the CEPC Proposal for the 15t five-year-plan to Chinese
government, which has been presented at CAS selection meeting
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PWFA-BL 2 from L-Band RF gun

PWFA-BL 1 from BEPCII will has first beam 1in Nov. 2025

PWFA-BL 1 from BEPCII




CEPC Polarization in Preparation Study

-Compton Polarimeter at BEPCII-U !

« A Compton polarimeter is now under commissioning at BEPCII-U
e Simulated performance: ~1% stats uncertainty within 20 second

e Ready for tuning of laser-electron collision-> backscattered gamma signal from laser-electron collision has been
observed

Experimental hutch

A/4 and
A/2 wave

plates Ny expander

-I—ll—. S
—
polarizer II I
W LN

Detector Converter mirror box

BEPCII electron storage ring
Pockels

Laser

e-1
laser 1

R40MBO5

In coIIaboratioﬁwith A. Martens (lJCLab) supported by FCPPN/L
15.9 mm

< >

vertex detector prototype i
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CEPC in ESPPU 2026 -

23-27 N\

JUNE A““ﬁ".‘?ﬁf?”.s.
Physics Preparatory Group <025 |
Karl Jakobs (chair) Xinchou Lou (IHEP)
Gianluigi Arduini Fabio Maltoni
Thomas Bergauer Jocelyn Monroe

Tommaso Boccali Hugh Montgomery :WN SYMW;M:
uropean Strategy

Anadi Canepa Rogerio Rosenteld for Particle Physics s s
Cristinel Diaconu Mike Seidel 2026 UPDATE TS

Pilar Hernandez Yuji Yamazaki SRE RReW B
Gino Isidori S SRR

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

1) The Circular Electron Positron Collider (CEPC)
An input to the European Strategy for Particle Physics - 2026 update

Contact persons: Jie Gao, Miao He, Dou Wang, and Jianchun Wang

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

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

June 24

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

Status and plans for the realisation of the Circular Electron

Positron Collider (CEPC) and other large-scale projects in China
Sala Perla, Palazzo del Casino

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

On July 6, 2025, China Association for

Science and Technology (CAST) delivered
publicly the top ten frontier scientific questions,
where “Higgs particle properties and the origin
of masses” are among the top ten questions
(the second) and CEPC is mentioned in

association with replying this question
https://www.cast.org.cn/xw/BWTJ/art/2025/art_0f20c8a62cfe4584b13a53271ae73837.html



https://agenda.infn.it/event/44943/overview
https://www.cast.org.cn/xw/BWTJ/art/2025/art_0f20c8a62cfe4584b13a53271ae73837.html

CEPC Proposal Preparation (2025) and Beyond 7

The CEPC Proposal (in Chinese)
has been submitted for China’s

“15th five-year-plan” process
In 2025 to CAS in Sept 2025

Concerning CEPC entering construction
preparation phase 2026-2027, CEPC civil

engineering design based on EDR site and
geological conditions will be put to high
priority with components’ industrial

mass production and installation
preparations

CEPC accelerator overall survey,
components’ naming system, electronic
management system (DeepC), BIM design,
and Al applications in all CEPC systems, eftc
have been started...

SES PRI TINLEP Sk

I IE AL TR
WOH & WP

CEPC Proposal in Chinese
(~1000 pages)

e R B R REA BT S B
20254 9 M

On July 6, 2025, China Association for Science
and Technology (CAST) delivered publicly the
top ten frontier scientific questions, where “Higgs

particle properties and the origine of masses”™ are
among the top ten questions (the second) and
CEPC 1s mentioned in association with replying
this question

Due to the CEPC proposal has not
been selected by CAS in 2025, CEPC
will continue to complete EDR around
2027 and prepare for the application
For construction during the 16th

five year plan (2030-2035)

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

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

with local government




Reference Detector TDR: Context and Framework

CEPC Baseline Operation Scenario

Operation s SR power L [ Llyear Years Total [ L Event
i mode (GeV) MW)  (10**cm™%s7!)  (ab™)) (ab™") ylelds
H 240 30 5 0.65 15 10 2.0 x10°
Z 91 12.1 26(*) 3.2 4 13 5.6x 10" |
i WrW- 155-170 30 16 1.2 1 1.2 1.0x107(}) j

Main goal of CEPC Reference Detector TDR

Demonsirate readiness for consiruction of detector for baseline scenario
A detector that could be constructed and commissioned within a decade

After CEPC project approval:
1) Two CEPC detectors will be selected among international proposals

2) International Collaborations will lead those detector designs and produce
corresponding TDRs adapted to the final operational scenarios
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The Vertex Detector

Physics Requirements

Parameter

<5 um

< 0.9% Xj
|cos@| < 0.99
< 0.5% X()

< 1%

Single-point resolution per layer
Detector material budget

Angular coverage
Beam pipe material budget
Detector occupancy

| Parameter

i e Spatial Resolution
Requirement §3}

§ Operation temperature
maalf Readout electronics
| Mechanical Support
| Angular Coverage

e )

Chapter 04

Design Parameters

— . Dy g - A = Ay Py ey —
9 v ” v ys AN TN P Caddl o S Sl o 4 - a

Design

~ 5 um
~ 0.8% X
11.1 mm
< 40 mW /cm? (air cooling requirement)
100 ns
~ 2 x 10'* Neg/cm?
~3°Cto30°C
Fast, low-noise, low-power
Ultralight structures
|l cos 8| < 0.99

Detector material budget
First layer radius

Power Consumption
Time stamp precision
Fluence

Acama
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The Vertex Detector -

Unit Beam pipe Layer1 Layer2 Layer3 Layer4 LayerS Layer6
Xo (Xo)  0.454% 0.067% 0.059% 0.058% 0.061% 0.280% 0.280%

Prototype of standard vertex
(no bent layers)

Technology: Tower Partners Semiconductor Co. (TPSCo) 65 nm MAPS
Alternative: Huali Microelectronics Corporation (HLMC) 55 nm MAPS
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The Vertex Detector: Mechanics and Cooling B

Dummy mock-up

The tube of the beam pipe assembly FPCs of the ladders

_ FPCs of the bent MAPS
Slots for FPCs routing T e, The intermediate conical part

i Air inlet holes
&

FPCs of the ladders FPCs holder FPCs of the bent MAPS
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- Airflow speed of 7 m/s, equivalent to a total flow rate of 3500 L/min Airflow speed (m/s)

- Required to keep temperature safely below 30 °C
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Chapter 05

The Inner Silicon Tracker (ITK)

Monolithic HV-CMOS pixel sensors fabricated using a 55 nm CMOS process

Sensor key parameters

Ao oy FATHE - = Sl w7V

3 barrel layers

Parameter Value |
Sensor size 2 cm X 2 cm (active area: 1.74 cm X 1.92 cm) ;

Sensor thickness 150 um

Array size 512 x 128
Pixel size 34 um X 150 um

Spatial resolution 8 um X 40 um
Time resolution 3-5 ns ]
Power consumption 200 mW /cm?

Technology node ‘ ,
FPC (Flex Printed Ciuit) | e
MO d U Ie DC-D(é::onvorter F:’{c receptacle
With ; Data aggroth:on. u :
14 sensors I W St it S 4 endCdp discs

—

—

140.6 mm
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The Outer Tracker (OTK) Chapter 0
apter 05

Designed to provide a spatial resolution of ~10 ym and a time resolution of ~50 ps

Using microstrip AC-LGAD technology to cover ~85 m?2

.....
Lo it

. Vo
'''''
b B
& .

Data Link Optical module
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The Outer Tracker (OTK) FF

[y oy — P AC-LGAD development:
: — DC cathode — Dielectric

N+

------
» .
-

-
-
-
> -

c o
O h
!

-
-
> -~
s -~

o i ,. Depletion region
AT . r: 406 mm- 1816 mm | Active layer
Group B: B w P A y (Active layer)

w ~
= .!'
B :

p-type Bulk

£
13

P++ Substrate
Anode

Group A: e

; LATRIC: LGAD Readout Chip
~_ ( LGAD Timing and Readout Integrated Chip)

! 43.3MH2_

PLL | *| Serializer
- \

h.'b_ > :

\ ' ) g Event
l . builder

——————————
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The Time Projection Chamber (TPC) - - =
apfter

Detailed mechanical des'Qn: Table 6.1: Critical paramecters of the TPC.

Parameters Values

Endplate Outer barrel
Length (outer dimensions) 5800 mm
Radial extension (outer dimensions) 600-1800 mm

Cathode potential -63,000 V
Gas mixture T2K: Ar/CF4/1C4H g = 95/3/2

Drift velocity ~ 8 cm/us
Maximum electron drift time ~ 34 us

Readout detector Double-mesh Micromegas
Pad size 500 pm x 500 pum

Gas gain ~ 2000

Readout modules per endplate 244

Cooling Water cooling circulation system

Readout modules Cathode Field cages

- Aluminum + Polyimide Material budget estimation of the TPC barrel
<" Cosbon Fiber TPC outer wall: 069%
TPC inner wall: 0.45%

Honeycomb

High granularity readout:

20.4 mm (outer cvlinder)
5.4 mm (inner cylinder)

Aramid paper

Pad size: 500 pm x 500 pm

. ™ Polyimide

" Field cage 81
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The Time Projection Chamber (TPC) - Readout

‘w

HYV cable

Readout board

¢ Fibre cable

244 detector modules per endplate

First mesh

e e Pillars (100pum)

Low-power readout ASIC (<100 mW/cm?)

One ASIC for 256 small pads

TEPIX

Second mesh

Readout pixels

Pillars (100pum)

Double mesh micromegas readout board

Readout chips

B o 07— 0
BT N7 e

p—

p—
Py
—
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Particle Flow (PFA) Calorimeiry

The CEPC Reference Detector embraces PFA Calorimetry,
using the full detector for ultimate performance

Physics objects

Detector

Measurands
subsystem

Performance
requirement

Leptons (e, u)

PID efficiency Tracker, ECAL
Mis-ID rate HCAL, Muon

>99% (p > 5 GeV/c, isolated)
<2% (p >S5 GeV/c, isolated)

Photons

PID efficiency
Mis-ID rate ECAL, HCAL

Energy resolution

> 95% (E > 3 GeV, 1solated)
< 5% (E >3 GeV, 1solated)

0E/E < 3%/+E(GeV) & 1%

Hadronic jets

Energy resolution Tracker
Mass resolution ECAL, HCAL

o /E ~ 30%/E(GeV) & 4%
BMR < 4%

Jet flavor tagging

b-tagging efficiency

. . Full detector
c-tagging efficiency

~ 80%, mis-ID of uds < 0.3%
~ 50%, mis-ID of uds < 1%

Benchmark
physics
requirements




A crystal electromagnetic calorimeter BN

Significant R&D on Silicon Photomultipliers (SiPM) and Readout Elecironics

An issue common to ECAL, HCAL and Muon Detectors

The SiPM is required to have:

- high dynamic range

- moderate Photon Detection Efficiency (PDE)
- acceptable Dark Count Rate (DCR)

SiPM Type NDL EQR06 NDL EQR10 HPK §514160-3010PS

Pixel Pitch ym 6 10 10

Pixel Quantity in 3 X 3 mm? 244,719 90,000 89,984
Pixel Gain 8 x 10* 1.7 x 10° 1.8 x 10°
Typical peak PDE 30% (at 420nm) 36 % (at 420 nm) 18 Y (at 460 nm)
Typical DCR (20 °C) 2.5MHz 3.6 MHz 700kHz
Inter-pixel Crosstalk 12 e N/A < 1%
Terminal Capacitance (pF) 45.9 pF 31.5pF 530 pF

selected candidates

New ASIC
SIPAC: SiPM ASIC for Calorimeter
(to be commonly used)

SiPM readout ASIC

0.1-1 MIPs
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The Hadronic Calorimeter: Glass Scintillation -

Using Gadolinium Fluoro-Oxide (GFO) glass

Key parameters

Density (g/cm?)
Melting point (°C)
Radiation length (cm)

Moliére radius (cm)
Nuclear interaction length (cm)

thf

dE/dx (MeV/cm)

Emission peak (nm)

Refractive index

Light yield (ph/MeV)

Energy resolution (% at 662 keV)
Scintillation decay time (ns)

GFO glass

6.0
1250
1.59
2.49
24.2
56.6

8.0
400
1.74

~ 1500
~ 23
~ 60,500 60, 300

BGO

7.13
1050
1.12
2.23
22.7
71.5
8.99
480

2.15

7500

9.5

Sample size of 5 x 5 x 5 mm?3

e e

DSB Glass

4.2
1550
2.62
3.33
31.8
49.7

5.9
430

2500

S
—
~
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S
=
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g
-
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-

2. Georgia Tech
= ey 2 Georgia Tech
® = |
J BGRI
. T.hOl\ 5. JLU HEU @
. Tohoku
_ | m ®  @som
3. KNU ® CBMA
.KMUTT @
N JGSU
N
6. AFO Research Inc.

® GS Group
B Other Groups

2 3 4 5
Density (g/cm?)

Goal is high light yield, large density

and lower attenuation length
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The Hadronic Calorimeter: Glass Scintillation =

Using Gadolinium Fluoro-Oxide (GFO) glass Best GFO GS sample

Key parameters GFOglass BGO DSB Glass

Density (g/cm?) 6.0 7.13 4.2

Melting point (°C)
Radiation length (cm)
Moliere radius (cm)

Nuclear interaction length (cm)

Zetf

dE/dx (MeV/cm)

1250
1.59
2.49
24.2
56.6
8.0

1050
1.12
2.23
22.7
71.5
8.99
480

1550
2.62
3.33
31.8
49.7
5.9
430

Emission peak (nm) 400
Refractive index 1.74 2.15

Light yield (ph/MeV) ~ 1500 7500 2500
Energy resolution (% at 662 keV) ~ 23 9.5

Scintillation decay time (ns) ~ 60,500 60, 300 90, 400

Sample size of 5 x 5 x 5 mm?3

LA THN maansem

! 6.054+0.09 cm

@400 nm

CEPC Ref-TDR

500 600 700
Wavelength/nm

Goal is high light yield, large density
and lower attenuation length
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The Magnet System: Superconducting Solenoid =
Chapter 10 LTS: Low-temperature SC

Detailed mechanical design

Phase separator Operqiicnql COndiﬁonS;

Endcap yoke
Barrel yoke |

-\ Central magnetic field: 3 T
o~ | Temperature: 4.5 K
Current: 17 kA

Magnetic field uniformity
~7% as required by TPC

Multilayer
insulation

Thermal shield

\ bension
system

Dewar

Coill ¢inner =7.3m
ofo]| Pouter = 7.92 m
Coil length =8.15 m

Coil

]

Liquid helium
pipes




The Magnet System: Superconducting Solenoid B

Aluminum Stabilized Superconducting Cable

Aim to produce a thin solenoid puts pressure on the design of superconducting cable

) b— 22 mm Requires
cylinder support .
| double extrusion cables
=12 for sufficient strength to
32 strands NbTi survive siress energized
Rutherford cable f under cold

Al stabilizer

|U| ” u m ” Reinforcement ¢ Complex cable
under development

250-m dummy cable
produced and tested

16 strands NbTi Small size Al stabilized conductor 4.716mm? Dummy cable 22*66mm?
Rutherford cable Al stabilizer + Rutherford cable Al alloy reinforcement + First co-extrusion conductor
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The Muon Detector

Chapter 59

6 layers of plastic scintillator strips embedded in the iron Yoke

L=4.275m or 4.625m

Short PSU layer

0.25m

Width from
1.1mto 3.5m

//'

/
Metal border

Cable window

Power cable Data cable

High-strength& plastic sheet

Solid angle coverage: > 98% x 4x
u identification efficiency: > 95%
7—u fake rate: <1%

Spatial resolution: ~1 cm
Time resolution: ~1 ns
Rate capability: 50 Hz/cm?2

— / Vertical PSU layer
Y = * Horizontal PSU layer
Cable window /

B e e
NN
Y,

\\:‘ / Power cable

W, ,Data cable

/ Outer arc border

Plastic sheet |

Endcap Inner Module ' 89



The Muon Detector o r

Extensive R&D on SiPM and long
plastic scintillator strips with WLS fibers g

Plastic scintillator
1.0cmx4.0cm

PCB for SiPM

CEPC Ref-TDR CEPC Ref-TDR

+ channel #1

* channel #2
Ipex connector

- i\
& WLS fiber

Coupling
=" component

Hit position (m)

CEPC Ref-TDR
; 150
100

50

Standalone muon detector efficiency :
~98% for muons above 4.5 GeV/c f —

6 8 10 20 40 B0 80 100 120 140 160
Momentum (GeV/c) 6 ()
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Common Electronics -
Chapter 11

Significant effort put into defining common infrastructure, such as,
the architecture of the data interface

' Front-end . Back-end !
.‘ Clock Phase !
' Control '

2.77 Gbps ATIA

Downlink Direction

.' ' CDR
serializer .

Uplink Direction

Encode o
* Serializer

Scramble

I2C Configuration

Two-level data aggregation by the
reuse of multi-level FEDA ASICs ssssee

More FEDIs

The dqta mterfac:e has d custom Ophcal Arrqy Trqnscelver (OAT) and ASICs mcludlng
the Front-End Data Aggregator (FEDA), Front-End Data Interface(FEDI),
Array Laser Diode Driver (ALDD), and Array Transimpedance Amplifier (ATIA)

Data Phase Control

OAT (Optical array

transceiver module)
4Tx + 4Rx

4 x 11.09 Gbps

o1



Mechanics and Integration

Installation will proceed from outside inwards

el

Acc magnet

Next to last -

™

-

Beam pipe

(VTX,LumiCal)
Endcap Endcap ITK TPC Barrel Barrel Magnet Yoke
HCAL ECAL (Barrel OTK) ECAL HCAL

(Endcap OTK)



Mechanics and Integration

Layout of underground halls

Cooling system

Water tank Water tank

] h |

Cooling tower Refrigerating unit Plate he
S == xchange Pipe heater
- " L"- : J{-' = _ -

Overhead crane

Collision hall

Cooling water pump Chilled watk
e =

ITK,OTK

— ) _-V'.’;
s Surrounding corridor

= e

’,MuIti-degree-of-freedom robotic arm

Gas system

Auxiliary halls and facilities

“NCryogenic system
Air conditioning and

Power distribution cooling systems Electronics system
ACC magnet cooling system



Detector Cost

 Detector total cost estimate: 333 MCHF

* Includes 3% installation cost, but no contingency
 Includes projection for cost evolution in next 5-10 years

| System
' The Reference Detector

Machine detector interface and luminosity measurement
Vertex detector

Silicon tracker

Time projection chamber

Electronmagnetic calorimeter

Hadron calorimeter

Muon detector

Detector magnet system
Readout electronics

Trigger and data acquisition
Offline software and computing

Cost ( MCHF) |

333.3

1.8
4.5
29.7

6.2
115.0

68.3
2.5

22.0

19.3
12.2
23.1

Cost drivers

1. Crystal calorimeter
2. Hadronic calorimeter
3. Silicon tracker

Review by IDRC

The cost evaluation for the reference
detector to be well structured, robust, and
consistent with comparable assessments
from other large-scale experimental projects

. Mechanics and integration :

__g ama S A e P DT, Il Y e oo g . g s ama
e sl 42 CE 2 e 22 A e 8 e

28.9
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