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Motivation

●  What is the aim?
–  Cherenkov photon detection 

●  Why is photon detection tricky?
–  Only charged particles could be detected-->        

 photoelectron conversion

–  Photoelectric materials (quantum efficiency)

–  UV source? (particle beam-->Cherenkov; UV      

 LED)

–  Filling gas
3
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First layout

● Questions to answer:

● Is the UV LED usable for single photoelctron emission?

● Can the TCPD detect single photoelectrons?

● How does the TCPD perform in various gases?



First layout

● UV LED
● 4 mm thick quartz 

window
● Transparent wire 

cathode layer
● Gold plated Thick 

GEM
● CCC (Close 

Cathode Chamber)
● Charge readout on 

sense wires 5



Why is filling gas important?

● Photoelectric 
conversion on 
TGEM

● Electron has to 
reach the TGEM 
whole

● Backscattering, high 
electronegativity
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Features of first layout

● UV LED: 248 nm peaking with 10 nm 
emission width

●  Gold plated TGEM to emit photoelectrons
● Very low quantum efficiency for this 

wavelength (~10-6 electron/photon)
●  Pulse mode, typical below 200 ns width

●  Relative photon yield can be studied
●  No need for particle beam
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Charge distribution in CO
2
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Single photoelectron detection 
statistics

● Single PE ==> exponential distribution on
charge histogram

● Total photoelectron number N acquired by 
fitting exponential curve: N/G*exp(-x/G)

● G: gain
● Detected photoelectrons: area under the

exponential above cut point (4 sigma of noise)
● Photon yield per event: Total 

photoelectrons/total area of histogram
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Detection efficiency
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Relative photon yield
in various gases
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Second layout

12



Second setting

●  Particle beam at       
 CERN PS/T10

●  liquid radiator to       
 produce UV              
 photons

●  20 cm X 20 cm         
 TGEM

●  CsI
●  CH
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● Readout on pad 
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TCPD at CERN in November
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First Cherenkov rings detected 
with TCPD
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Summary

● UV LED can simulate single PE emission

● TCPD can detect single photoelectrons

● Chamber performance in various gases 
explored

● First Cherenkov rings oberved with TCPD
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Thank you for your attention!
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