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From imaging to dosimetry: Geant4-based study on
the application of Medipix2 to neutron personnel

dosimetry.
Thursday, 15 October 2009 16:30 (20 minutes)

A Geant4 simulation study is performed to optimise a novel neutron personnel dosimeter, developed at the
Centre of Medical Radiation Physics (CMRP), University of Wollongong, consisting of a silicon pixelated de-
tector device - Medipix2- covered with a polyethylene converter on top.
In this talk we would like to illustrate the Geant4 simulation developed to optimise the novel neutron dosime-
ter and its validation. First results of the optimization study of Medipix2 polyethylene converter will be shown
as well.
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Summary
The application of Si detectors with polyethylene converter for fast neutron personal dosimetry is well known
[1]. An ideal dosimeter should be simply based on counting recoil protons only while the energy is indepen-
dent for dose equivalent measurements. Adjustment of the energy response can be achieved by varying the
thickness of the converter, however this is limited for a single detector [1].
Recent developments of Si pixelated detectors withmultichannel readout chip coupledwith a detector brought
flexibility in design of neutron personal dosimeters. The novel approach, conceived at CMRP, consists of
adding a converter of polyethylene on top of the sensitive volume of the pixelated Si detector device–Medipix2
[2, 3] - configured into segments with varying converter thickness.

A Geant4 simulation was developed to characterise the novel neutron dosimeter. In particular, the goal of
the Geant4-based study is to optimize the number and thickness of the segments of Medipix2 polyethylene
converter, to make the dosimeter energy independent for 0.3-15MeV neutrons in terms of counts/mSv.
The Geant4 simulation results were first compared to the theoretical predictions by Eisen et al. [1]), showing
satisfactory agreement.
This activity is complemented with the validation of the Geant4 simulation with respect to experimental
measurements, performed at ANSTO and CSIRO, where Medipix2 has been irradiated with three different
neutron sources (14 MeV D-T neutron, Am-Be and Cf-252 source). Results with 14 MeV D-T neutron beam
show a good agreement between Geant4 simulation results and experimental measurements. The validation
activity is still on going for the Am-Be and Cf-252 sources.
First results of the optimization study of Medipix2 polyethylene converter will be shown as well.
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