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I ntroduction
Neutron spectrometry based on multispheres’ sys@omigerSpheresSystem) is commonly used by many laboratories because ofnitssa isotropic
response, wide energy range and easy operational appidaeh.NL Bonner Sphere Spectrometer, based 8niléEu) scintillator and 7 moderating
spheres, coupled to the unfolding code FRUIT 6.0 [1] (primgd response functions calculated with the Monte Carlo deiddKA [2] and [3]) was
used to achieve neutron spectra generated by the interadtimrotons of various energies with suitable targets. TNeV@n de Graaff accelerator can
deliver up to 7 MeV protons meanwhile the JRC Ispra cyclotowers the range up to 40 MeV. At all irradiations, corrensi@f the backscattered
neutrons were made using appropriate shadow cones. UsngUHKA code, reference neutron spectra have been obtameehlistic irradiation
conditions. These spectra and those obtained by the unépfitocedure have been compared. All spectra are reprodui€@éngle. Neutron ambient
dose equivalent has been evaluated, as well, using FLUKA-RWIT and also measured using a portable rem counter.

X-Ray radiography of the detector probe for
realistic geometry used in FLUKA simulations

FLUKA calculated
120-neutron group
responses for the 4
mm 6Lil detector
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graphite).

Expected production of quasi monoenergetic neutrons of 28 MeV.
The interaction of protons with carbon produces spectra edges about 20

MeV lower than the proton energy
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CONCLUSIONS

A BSS using FRUIT, with FLUKA response functions, as
unfolding code gives reliable responses for the measurement
of workplace spectra aimed at neutron dose assessment. The
neutron spectra obtained unfolding the sphere’s readings, in
particular with monoenergetic neutrons, is in good agreement
with those obtained with FLUKA, which simulated the real
experimental set up. Both reproduce quite well the expected
spectra. Neutron H*(10) comparison shows -up to 30 MeV
proton energy- a very good agreement (in the order of 15%)
between FRUIT and direct measurement. At higher energies
investigated, significant errors probably are due to paor
priori information or bad resolution of the response
functions.
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