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Anode current considerations 
•  Actual anode current with the current HV base is too high. The current inside 

PMT need to be reduced by a factor of 500-1000. 

 
 
 
 
 
 

•  AC variation between blocks could be reduced by using a filter on PMT. 
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Additional considerations 
•  CMS calorimeter has vacuum triodes for x100+ higher photon energy. 

     Should NPS use such photo detector? Not so simple due to the S/N ratio. 
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PMT considerations 
 
•  Need to keep standard electrical field on the first 5 stages, but short the rest 

of the dynodes.  

•  Nominal gain of 106 should be reduced to 1000 
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Second amplifier 

•  At PMT gain of 1000 the NPS signal for 1 GeV is 1.5 x 107 electrons.  
    
     Contribution from electronics noise needs to be below 1% => 1 x 105 

 electrons or Jn = 6 uA current (for 2.5 ns signal) => 2uA for 25 ns.  

     How the preamp could be made? We need to ask Fernando. 
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Additional considerations 
 
•  A preamp (external power!) with gain of 6-10 and match the impedance of 

50 Om 10 m long cable to an external voltage amplifier x100. 
 
•  Electronics noise: 

     Voltage amplifier with 50 Om input impedance has noise of 1 nV/sqrt(Hz).  
 
     For 2.5 ns rise time( f = 100 MHz); Vn = 10 uV at input or 1 mV at fADC 
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