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Circular Electron Positron Collider (CEPC)

¸The CEPC was proposed by the Chinese HEP community in 2012 right after 

the Higgs boson discovery, as a Higgs / Z / W factory in China. 

¸To produce Higgs / W / Z / top for high precision Higgs, EW measurements, 

studies of flavor physics & QCD, and probes of new physics beyond the SM.

¸ It is possible to upgrade to a pp collider (SppC) of ί ~ 100 TeV in the future

~100 km accelerator with two detectors 
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CEPC Reference Detector TDR

¸Technical Design Report (TDR) released on Oct. 6, 2025

¸19 chapters, 669 pages

¸1474 authors from 383 institutes in 43 countries

arXiv:2510.05260

2015 2018
2025
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CEPC operation scenarios

¸CEPC reference detector TDR: Demonstrate readiness for construction of detector for 

baseline scenario. A detector that could be constructed and commissioned within a decade.

¸After CEPC project approval: Two CEPC detectors will be selected among international 

proposals. International collaborations will lead those detector designs and produce 

corresponding TDRs adapted to the final operational scenarios.

Baseline scenario

Upgraded scenario: with international contribution
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Requirement to the detector
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CEPC Reference Detector

10³10³12 m3, ~5000 ton
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¸Details extensively discussed in 

parallel talks 

Parallel talks at FP 2026



¸Beam pipe: ūinner 20 mm, double-layer Beryllium, 0.454% X0, water or paraffin cooling

¸Beam-induced background: background simulation and optimization of shielding

¸Luminosity measurement: 

VLuminosity Calorimeter: silicon detectors + LYSO calorimeters

VFast Luminosity monitor: diamond slab + SiC detectors

VBeam position monitor: ůå 1 ɛm
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Machine detector interface
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Simulated background

Deliver the maximum luminosity without affecting 
detector performance. Most challenging component.
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Tracking system

¸Vertex: MAPS silicon sensors bend to a tube, for ůof 5 ɛm

¸20 m2 inner tracker using HV-CMOS pixel for ůå 8 ɛm

¸85 m2 outer tracker using AC-LGAD strips for ůå 10 ɛm, ůtå 50 ps

¸TPC for tracking and PID for ůå 100 ɛ m, dN/dx å 3%

Silicon detectors

Gaseous detector



ÇFour inner layers of bent MAPS stitched sensors: 

~0.15 m2ι~0.06%X0 each layer

ÇTwo outer layers of double side 

conventional ladders: 0.28%X0

each layer

ÇSitting on top of beam pipe: 

inner layer radius 11.1 mm
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Vertex detector

Status CEPC final goal

CMOS chip technology Full-size chip with TJ 180 nm CIS TPSCo 65 nm MAPS 

Alternative: HLMC 55 nm MAPS 
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6 double-sided ladders 

12 mm 14 mm

Vertex detector: prototypes 

A dummy wafer, thinned to 40 ɛm, 

can be curved to 12 mm

Prototype of 6 double -side ladders 

(no bent layers)
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Vertex detector: mechanics and cooling 
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Inner tracker (ITK)

COFFEE2: exploring 

and verifying process 

characteristics

COFFEE3: verifying 

readout circuit structures 

and core performances

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

Laser 55Fe
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Inner tracker (ITK)

Sensor Ÿ Module (14 sensors) 

Ÿ Stave (7-14 modules)

3 barrel layers

4 endcap discs

¸ITK consists of 3 barrel layers and 4 endcap discs on both sides
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Outer Tracker ( OTK/TOF)

¸Using microstrip AC-LGAD technology to 

provide both good spatial resolution and 

time resolution, covering ~85 m2

¸R&D of large AC-LGAD strip (pitch 100 ɛm)

¸R&D of multi-channel readout chip with 

good timing (LATRIC )

8 ɛmfor 150 ɛm

strip pitch

AC-LGAD test performance

38 ps

LATRIC: LGAD Readout Chip
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Module 

(2 2 sensors)

Outer Tracker (OTK)

Barrel: rectangle sensors Endcap: trapezoid sensors  

¸OTK consists of one barrel and two endcap discs 
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LGAD and LATRIC Combined Test

LGAD v1: first two tape-

out wafers returned  

The new 8-channel LATRIC-

V1 submitted for tape-out

¸A joint test for LGAD and the LATRIC (V0) readout chip

¸New progress on LGAD (V1) and LATRIC (V1)

LATRIC-

V0



18

Time Projection Chamber (TPC)

¸A chamber (inner and outer cylinders, endplates) with gas mixture 

(Ar/CF4/iC4H10 = 95/3/2), for low transverse diffusion and fast drift velocity.

¸Length: 5.8 m, R extension: 0.6-1.8 m.

The wall of the chamber

outer cylinder: 20.4 mm, 0.69% X0

Inner cylinder: 5.4 mm 0.45% X0
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Time Projection Chamber (TPC): Readout

244 detector 

modules per 

endplate 

Double mesh micromegas readout board

TEPIX: Low -power readout ASIC (<100 mW/cm2)

One ASIC for 256 small pads

¸High-granularity readout (500 500 ɛm²) of 

Micromegas for good tracking (s~100 ɛm)  

and PID (dN/dx ~3%)



20

Tracking performance: Transverse momentum

¸Transverse momentum resolution better than 0.3% in barrel and 3% in endcap

Barrel 
Requirement: 0.3%

Endcap 
Requirement: 

3%

Resolution of different detectors at 85 Resolution of the tracking system at 

different polar angles
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Tracking performance: Particle Identification

¸Separation power larger than 3 up to 20 GeV when combining TPC and OTK/TOF
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Calorimeter

¸Particle Flow Algorithm (PFA) oriented design

¸BGO Electromagnetic Calorimeter (ECAL)

¸Glass scintillator Hadron Calorimeter (HCAL)
ECAL 

HCAL



Electromagnetic Calorimeter

¸18 layers of BGO crystal bars (1.5 1.5 40 cm3),  

arranged in the x-y direction alternatively, in 

perpendicular to the beam, to achieve fine 3D 

granularity, and good position and energy resolution 

¸24 m3 BGO, 570,000 SiPM readout channels

¸Energy resolution from 2025 beam test:

Beam test in 2025: 72 BGO + 12 BSO bars for 

a tower of 12¦12¦28 cm3 (24.9╧ )
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A module



¸48 layers of glass scintillator tiles (4 4 1 cm3) 

interspersed with steel plates, 6ɚI, 5.3 million SiPM

readout channels, good 3D granularity, 

¸85 m3 glass scintillator, high sampling ratio (~30%) 

and good energy resolution ~30%/ ╔
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Hadron Calorimeter

A detector unit

Geometric configuration of the GS -HCAL system Simulated energy resolution
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Glass scintillator

Attenuation length spectrum of the best sampleLight yield of  glass scintillators

¸Using Gadolinium Fluoro-Oxide (GFO) glass

¸Total volume ~85 m3: High density (6 g/cm3), large 

light yield (1500 ph/MeV), decay time: 500 ns

¸A glass scintillator collaboration for R&D: 291 GS 

tiles produced by three companies, about 57% of 

GS tiles with light yield greater than 1000 ph/MeV

Glass scintillator under natural and ultraviolet light



SiPM and electronics

¸An issue common to ECAL, HCAL 

and Muon Detector

¸ECAL: larger dynamic range; 

HCAL: higher detection efficiency

¸New ASIC SIPAC: SiPM ASIC for 

Calorimeter
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Candidates of SiPM for ECAL

Candidates of SiPM for HCAL
Diagram of SIPAC
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Calorimeter performance on Higgs

¸Higgs boson invariant mass resolution (BMR) based on simulation events 

including tracker, ECAL, and HCAL


