
Motivation of the Cherenkov detector at CEPC
• A Cherenkov detector at CEPC is helpful, for high momentum PID( up to 20 GeV/c) 

at the endcap or forward region where there is only a short track or even no track in 
TPC (dN/dx not applicable)
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the possible location of the Cherenkov detector 
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• Two possible locations without changing the other detector design in ref-TDR 
• Depending on physics requirement, Cherenkov detector performance and also material 

budget 

Possible locations of the Cherenkov detector at CEPC

RICHRICH

Coverage: 9.3° <θ <28.8 °

or 0.99<cos θ< 0.88
Coverage:  8.8° <θ < 20.3 °

or 0.99<cos θ< 0.94 

Location 2Location 1
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RICHRICH

An overall view for the locations
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Detailed geometry of the two locations

4

Inner 
diameter 
(cm)

Outer 
diameter
(cm)

Total area (two 
endcaps)
(cm2)

Radiator 33.8 112.4 18050

Photon 
detector

48.2 112.4 16200

Inner 
Diameter
(cm)

Outer 
diameter
(cm)

Total area 
(two endcaps)
(cm2)

Radiator 47.2 112.4 16350

Photon 
detector

59.7 112.4 14250

From Jian Wang, 
mechanics group 



Possible design of CEPC Cherenkov detector 

Option1:  
Multiple layers of aerogel with varying n, 

overlapped ring for different emission points

Option 2: 
A single layer of aerogel, focused by a 

Fresnel lens. 

Reference: T.Iijima, NIM A548 (2005) 383;   A.Yu.Barnyakov, 
NIM A553 (2005) 70; D. Sharma, NIM A1061 (2024) 169080

⚫ The proximity focusing method:
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A sketch by root 



Aerogel stack



Possible items for discussion:

• A similar sketch for the detector 3D design (can be optimized later)

• How to fix the aerogel and photon sensor

• How to fix the detector 

• Cabling, cooling etc. 



• backup



Past and ongoing R&Ds on the radiator

• By Alexander Barnyakov from BINP  

Some results of beam tests at the BINP with mRICH design
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