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Outline

• Detector concepts in CDR 

• R&D for the CDR detectors

• The forth detector concept: more physics 
requirements and motivations

• Mechanical design

• Challenges from enhanced collider 
luminosities

• Summary

Many slides are courtesy of Joao and Jianchun
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CEPC Detector Concepts

Baseline : PFA approach 
(derived from ILD)

Another tracker option 
with full-silicon

Alternative : IDEA
(low magnetic field)

Silicon + TPC + PFA-ECAL&HCAL 
+ Solenoid (2/3T) + Muon

Silicon + Drift Chamber + Solenoid(2T) 
+ Dual-readout calorimeter + Muon  

Three detector concepts in CDR

• PFA with TPC
• PFA with full silicon
• IDEA with DRC
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CMOS Pixel Sensors 

/ <100

1024*512 pixel array, FE-I3-like

High speed, deadtime~50ns@40MHz, 
time stamp precision 25/50ns 

Taichupix1 Taichupix2 Full-size Taichupix

JadePix4

Optimized for fast readout

Radiation test
Beam test Laser test

TaichuPix-2 exposed to 6 keV X-ray up to 2.5 Mrad and beyond
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Vertex Detector
Vertex detector layout optimization

Vertex detector ladder design

New idea: inter-chip connection

Vertex detector prototype

Air cooling testing

Engineering design and tooling design 
for assembling 
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Silicon Tracker
Silicon tracker layout optimization and structure design

CEPCPix

A Chinese foundry

A big international effort 

55 nm HV-CMOS

TSI 180 nm HV-CMOS
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TPC Tracker

Low power readout ASIC chip developed with 
65 nm CMOS process. 16 chs/chip, 2mW/ch

A 50cm-long TPC prototype read out with GEM+MM was developed Tested with UV laser 
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PFA ECAL Prototype

Light yield ~ 20 ph.e./MIP

Position resolution 
<  2mm

Efficiency > 90%

Beam test at IHEP Cosmic-ray test
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PFA HCAL

Scintillator tiles production 
and quality control

Readout board development

72 cm

40 layers of 20 mm steel 
+  3 mm scintillator 
+  2 mm PCB

Transverse size: 
72cm×72cm

Cell size: 
4cm×4cm

A full-size AHCAL prototype is being built

Mechanical design

Cooling design and simulation

~14k channels

RPC-SDHCAL
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Dual Readout Calorimeter
International collaboration has been formed
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Bucatini DRC Prototype
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Korea DRC Prototype
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Muon Detector

Option1 : 
scintillator strips 
+ SiPM

Option 2: 
uRWELL MPGD 
technology
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More Physics Requirements
Detector performance requirements in CDR

EWK physics：
Precise EM measurement

Flavor physics：
Precise EM measurement
Dedicated hadron identification 

Good EM energy resolution is required 
for bremsstrahlung radiation recovery

ee → HZ（→ee/μμ),  recoil mass against Z boson
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The 4th Detector Concept
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Drift Chamber

Elements being optimized
• Cell size, number of layers
• Working gas（drift velocity，

primary ionization)
• Sampling frequency2-σ π/Κ separation @ 20 GeV/c

Explore the full PID 
potential of a drift 
chamber by counting 
primary ionization 
clusters

Test with radiation source 

Software development 
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Drift Chamber

IDEA drift chamber

• A lot of synergy between 
IDEA and 4th Concept on 
the drift chamber

• Collaboration on drift 
chamber and tracking
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Crystal ECAL

PFA performanceReconstruction



19

Scintillator Glass HCAL



20

Mechanical Design

https://indico.ihep.ac.cn/event/14392/other-view?view=standard
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CEPC Luminosity Enhancement
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Beam Background
Background on inner most layer 

Background on sub-detectors

Impacts of enhanced luminosities on 
detectors need to be carefully assessed.



23

Summary

• Active and intense R&D work across all sub-
detectors targeting key technologies.

• A lot of progress has been made and several 
R&D projects have reached a success. 

• A new detector concept to address precise EM 
measurement and PID has been proposed 
with dedicated R&D already ongoing. 

• Still a lot of room for improvement and 
innovation. 
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• Back up


