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 → Ideally to have a duplication of incoming 
radiation fluxes and expose a sensor to them
(quite difficult in this case….) 

 → fast evaluation using some experimental results
not optimized for the task  ( we are here)

 → more accurate study using simulations of detector and 
radiation fluxes.

 → some measurement of detector response to real well 
known radiation fluxes to feed to simulation.

What means validation?
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Which measurements we have?

1) specific SEPs fluxes  (photons, electrons, protons) 
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Which measurements we have?

2) probability of interaction of single ionizing particle 
   with a-Si:H material

  → NIST tables

3) average energy deposition in the material 

 → SRIM for protons, …….
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Which measurements we have?

4) specific sensitivities and noise for a given detector
   (photons, electrons, protons) 
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We  need to combine them  for a device

5) CSC 4x4 mm2 area, 8.2 mm thickness

   25 x 25 sensors arranged in a square, readout in 
parallel.

Sensitivity  10 nA/(cGy/s) ,  single device noise 5 pA 
estimation of total noise 25 pA
detection limit @ 5s    125 pA→
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We  need to combine them  for a device

6)   Using monochromatic radiation we could then
  produce the tables like this (photons):
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We  need to combine them  for a device

7) Integrating the energy spectra with the expected 
energy deposition for each particle at a given energy 
and folding it with sensitivity we could obtain the 
lower limit of the flux for 5s detection. 

and compare with absolute fluxes recorded for past 
SEPs.
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We  need to combine them  for a device

8) What we obtain for the 28 october 2021 SEP:

 → photons  :   using 3-40 keV part of spectrum
less than 106 photon flux (well below actual flux)

 → electrons :  using > 50 keV part of spectrum
barely noticeable signal (S/N 1.8)

 → protons :   using the whole spectrum we obtain
 ~ 2500 protons/s detected   S/N > 4→  
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Future work

  → Simulation of the actual device and radiation fluxes.  
Started…. 

→ Measurement of specific sensitivities for 
monochromatic or well known radiation sources.
Started…..  
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