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Simulation picture of the PMI chamber 
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Experimental set-up in the CERF target area

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 Pos 2 Pos 3 Pos 4 Pos 5 Pos 6

Hadron 
beam

Cu target Beam composition: 
60.7% π+

34.8 % protons
4.5 % K+

Momentum: 
120 GeV/c

Intensity: 
9*107 hadrons/ 
SPS extraction 

Beam parameters:



Simulation results

• Analysis of the fluence reaching the various detector positions.

• Analysis of the simulated counting rate at the various detector positions.
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Analysis of the fluence reaching the various detector 
positions
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Fraction of the particle types reaching the various 
detector positions
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Energy per primary particle transported towards the various 
detector positions 
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Fraction of the energy as a function of the particle types reaching the 
detector positions 

37
.5

5

28
.2

9

14
.4

0

7.
21

36
.6

9

35
.1

4

31
.9

1

19
.0

0

10
.2

3

1.
56 2.

73 3.
59 4.
63

2.
88

1.
83

1.
48 2.
18 3.
10 4.
12

2.
59

1.
69

30
.0

1

1.
15

0.
60

0.
59

0.
61 1.
03

0.
40

0.
02

0.
05

0.
30

0.
42 2.

87 5.
57

45
.6

1

37
.6

0
36

.9
5

57
.2

2

73
.0

8

19
.7

2

21
.2

3

12
.1

3

0

10

20

30

40

50

60

70

80

Pos 1 Pos2 Pos 3 Pos 4 Pos 5 Pos 6

%
 o

f t
ot

al
 p

ar
tic

le
 e

ne
rg

y

neutrons
photons
electrons
positrons
ch. hadrons
muons
others



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.

Analysis of the simulated counting rate at the various 
detector positions
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Influence of the different particle types (%) to the final 
counting rate of the detectors at the various positions 
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Comparison between simulation and measurement results
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Conclusion

• 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 PMIs, 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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