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The aim of this thesis is to develop a dosimetric system for real-time measurement of 
neutrons, one of the main secondary radiation in radio/hadron-therapy. During these 
treatments, neutrons are produced by nuclear reactions with the accelerator system, being 
emitted isotropically in the treatment room. Patients are therefore exposed to an unwanted 
neutron field, with the risk of irradiation for other organs, far away from the tumor. 

Our group has already developed [1] a prototype of sensor based on the technology of 
integrated CMOS circuits (system-on-chip), inspired by those which are widely used for 
article physics. The AlphaRad chip performs a real-time mesurement of neutrons in the full 
range of energies (meV up to several MeV) with a good sensitivity (starting at the microSv 
equivalent neutron). The chip offers a powerful neutron/gamma discrimination [3], which is a 
unique feature. Fast, simple to handle and low power consuming [2], it is an ideal tool for the 
purpose of neutron counting inside treatment rooms. 

The present prototype is currently under test with charged secondaries emitted by fast and 
thermal neutrons (protons and alpha). The most recently performed measurements at the 
AIFIRA micro-beam (CENBG Bordeaux) helped to define the main features of the future 
sensor which will be used in clinical conditions. The electronic designers are already at work, 
and the final chip should be available by the end of 2015. 

During his thesis work, the student will characterize the chip in laboratory, before complete 
qualification in the real framework of treatment rooms. Experimental measurements shall be 
combined to simulations. We aim to establish the efficiency for fast as well as thermal 
neutrons, and the limits of sensitivity have to be measured with high accuracy. The student 
will be part of the RaMsEs team, which has already a good expertise in dosimetric systems, 
integrated electronics and the use of standard Monte-Carlo tools (GEANT IV, MCNPX). 

 

Absolute requirement for this funding: to be elected to this IDEX funding, the 
candidate must have a foreign diploma. 
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