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Cancer constitutes the major human epidemic and its incidence on the 
public health is very considerable. Fortunately and thanks to the incessant 
progress in medicine, more than half of cases in France could be cured now. 
Indeed, radiotherapy, using for instance high-energy linear accelerators 
(LINACs) to irradiate tumor tissues with direct mono-energetic electrons or 
with Bremsstrahlung photon spectra, is one of the most effective medical 
treatments for this malign illness. The present status of the national 
radiotherapy services is represented by more than 180 facilities and their 
application is in continuous evolution. 

However, the majority of these LINACs operates at acceleration potentials 
above 10 MV; so that, they are able to generate secondary neutrons via 
photonuclear (γ,n) and electronuclear (e,e′n) giant dipole resonance reactions 
with the gantry heavy material components. This parasite radiation, which is 
approximately isotropic and not confined within the primary beam field, 
undergoes further interactions with the accelerator structure as well as with 
the concrete walls and other furniture in the treatment room, including the 
patient. Consequently, whole-body exposure both to neutrons and to the 
subsequent induced radioactivity may suppose a potential hazard to the 
patient himself and to the working staff. 

Besides photon and electron beams, proton or heavier charged particles 
are increasingly used for cancer treatment as they allow local and efficient 
irradiation of the well-defined melanoma volume, without compromising the 
neighboring healthy organs. In these cases, the energy of the primary beams 
can be quite high, up to several hundred’s of MeV’s. Under these conditions, 
a secondary high energy radiation field, consisting mainly of neutrons, is 
generated by the interactions of the protons or charged particles with the 
beam line materials and the patient.  

The experimental determination of the neutron fluence energy distribution 
is of major interest, to assess the dose equivalent rates (personal and 
ambient), to calculate the radiation protection monitoring devices responses, 
as well as to provide some comparison data for Monte-Carlo simulations of 
these medical facilities. In this aspect, the Laboratory of Neutron Metrology 
and Dosimetry of the Institute for Radiological Protection and Nuclear 
Safety, has developed different instruments to perform neutron spectrometry 
measurements in radiation fields of treatment rooms and around the medical 
facilities. These devices and their performances are presented. 

 
                                                 
*  Present ing author ,  E-mail :  Veronique.Lacoste@irsn. fr  



 
KEYWORDS: neutron spectrometry, LINAC accelerators, protontherapy 
facility,  


	Abstract

