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» Comparison between simulation and measurement
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SPS secondary hadron beam is hitting a copper target = leading to irradiation of
the PMI chambers with different radiation fields at various positions.

Pos 1 =3

Hadron
beam

Pos4 Pos5 Posb6

Beam parameters:

Momentum:
120 GeV/c

Cu taret

|ntensity:
SPS extraction

Beam composition:

60.7% n*
4.5 % K+



 Analysis of the fluence reaching the various detector positions.

 Analysis of the simulated counting rate at the various detector positions.




Particle fluence at detector position 2
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Particle fluence at detector position 4
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Particle fluence at detector position 6
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Procedure to achieve simulated counting rate

FLUKA calculation of energy deposition in
active volume of chamber

“Energy to ion*/e”” conversion factor leads to
number of produced ion*/e- pairs.

Conversion of number of ion*/e- pairs into pC.

One pC corresponds with one
PMI counts.



Position

Counts/
prim. particle

Error off mean

%106 *107%
Pos 1 5,63 £ 0,12
POS 2 16,06 + 0,44
Pos 3 67,46 + 0,73
Pos 4 85,33 = 0,64
Pos 5 96,20 11,26
PosI6 108,31 + 0,82

1 Counts = 10 nGy deposited in active volume
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Simulation Simulation: = Measurement = Measurement

0D Ll B A W
*10° *10°

Pos/1 5,63 + 0,42 5,64 + 0,56
Pos 2 16,06 + 0,44 15,58 + 1,56
Pos 3 67,46 + 0,73 617,25 + 6,98
Pos 4 85,33 + 0,64 79,00 + 8,617
Pos'5 96,20 + 1,26 89,39 + 9,47
Pos 6 108,31 + 0,82 115,74 + 17,99

1 Counts = 10 nGy deposited in active volume



* PMI monitor response measurements in the CERF radiation field were
performed in August 2003

» Simulations of these measurements were done in order to understand the
physics leading to the counting rate results.

* Very good agreement between the simulations and the measurements was achieved

* In terms of number of particles reaching the PMls, photons dominate in all 6

positions.

* Neutrons dominate the energy transported towards Position 1, charged hadrons the
one towards Position 6.

 The contribution to the final counting rate is dominated by neutrons in Position 1
and by electrons and positrons in Position 6.
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