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CAN A PHOTON GENERATE MORE 

THAN ONE ELECTRON? 

Jon Howorth 

Ralph Powell 
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SPIE Vol. 932 Ultraviolet Technology II (1998) 
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Electron Energies Distribution 
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Test Cell 
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OPTICAL TRANSMISSION S-20 

PHOTOCATHODES 
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Reflection/Transmission Test Cell 
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Resolution/Wavelength 
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Summary for S-20 

• Electron Energy Distribution-marked change about 

270nm  

• Optical Absorption peaks at 370nm and a secondary 

peak at 270nm 

• Not an Interference Effect! 

• QE peaks at 370nm (45%) and 260nm 

• Spatial Resolution improves at 260nm 
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Do Other Cathodes show a similar Effect 

• SB cathodes show a dip in QE 

• Our Electron energy distribution and Spatial Resolution  

measurements were inconclusive 

 



www.photek.co.uk 13 

Photek 2007 
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Standard Spectral Responses 



www.photek.co.uk 15 

Counting Efficiency 

1. Some Electrons are reflected (depends on Z) 

2. Poisson Distribution 

3. Geometrical Losses (e.g. OAR)  
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Counting Efficiency 
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Counting Efficiency of MCPs 

0

20

40

60

80

100

120

140

160

180

200

0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85

F
re

q
u

e
n

c
y
 

Histogram 



www.photek.co.uk 18 

Does It Matter? 

• DQE=QE×CE×number of electrons/photon 

• If CE is 50%, and we have 2 electrons/photon, the net 

result is similar to a photocathode with a cathode that 

only gives one electron/photon 

• If CE is high, the same cathode that reads high QE 

because it is 2 electrons/photon has not the expected 

superior SNR 

 



www.photek.co.uk 19 

 

Thank you for listening 

 

Photek Limited 
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