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The efficiency of the COSY-11 neutral particle detector —
which is an important factor for determining the absolute 100 ¢

values of cross sections — was determined using two inde- 9%k
pendend simulation programs. In one program, a procedure :
based on the GEANT-33EometryANd Tracking) code [1] 80 ¢ e b : ; O :
was used for simulation of the hadronic cascades induced in =~ ¢ 70F
matter by neutrons. The same procedure was repeated us- & 60}
ing the FLUKA! (FLUktuierendeKA skade) [2, 3] simula- § 50F
tion program. T 40l
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Fig. 1: The total energy deposited in the neutral particles de- 30 F O GEANT
tector for neutrons impinging on the detector with 20 F e FLUKA
kinetic energy equal to 300 MeV as simulated us- 10 F
ing FLUKA-2008 (dashed line) and GEANT-3 (dot- 0 et
ted line) packages. 0 01 02 03 04 05 06 07

Threshold [ MeV ]

Fig. 2: Top: The efficiency distribution as a function of the
kinetic energy of neutrons determined assuming that
the threshold is equal to 0 Me¥Yottom: The rela-
tion between the threshold value and the efficiency
for neutrons with energy of 300 MeV.

The comparison of the simulated distributions of the togal d
posited energy in the neutron detector using FLUKA-2008
and the GEANT-3 packages is presented in Fig. 1. The simu-
lation was performed for neutrons with a kinetic energy équa
to 300 MeV. As can be seen, the range of deposited energy is
the same for both cases, however GEANT simulations yield
on the average higher energy response.

The efficiency of the neutron detector is given by the ratio of
the number of generated neutrons to the number of events
for which an energy deposited in the scintillator materiabw
larger than the threshold value in at least one of 24 detectio
units. The value of the calculated efficiency as a function of
the kinetic energy of neutrons is shown in Fig. 2 (up). In this
figure open squares denote result obtained using the GEANT-

3 package and the outcome of simulations using FLUKA-  [1] http://wwwasdoc.web.cern.ch/wwwasdoc/gehaiml3/

In the experiment the threshold was set to about 0.1 MeV
and therefore we scanned the values from 0 up to 0.6 MeV.
The result is presented in Fig. 2 (lower part). For both the

" GEANT and FLUKA-2008 simulations the values of effi-
ciency change by about 10% over the 0.6 MeV range of the
threshold.
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We have also conducted studies of the variation of the effi-

ciency depending on the threshold value.

1The simulations were performed with the new 2008 version.
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