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ABSTRACT

This study presents an overview of the recent developments made in microdosimetric measurements at
UOIT for real time dosimetric measurements in mixed photon-neutron fields. An advanced design of an in-
house built tissue equivalent proportional counter (TEPC), which consists of 61 individual cylindrical
counting volumes in a compact configuration, is described. We demonstrate its performance to produce a
truly light-weight radiation protection device by comparing it with a ten times larger commercially available
TEPC. The performance of such counters and those commercially available is undermined to an extent in
radiation environments where the dose rate of the low LET radiation component dominates over the neutron
component. To enhance the performance of our advanced design of TEPC for such radiation environments,
the design is further optimized to measure the photon component with 7 sub-elements and the neutron
component with the remaining 54 counting elements.

The dosimetric information obtained with TEPCs in mixed field environments can be supplemented with
other detectors and counters to obtain comprehensive real time characteristic information of the radiation
source. We describe measurements in a mixed low energy neutron and photon field with an in-house built
graphite walled proportional counter to obtain microdosimetric and energy information that gives some
insight into the fundamental energy deposition processes taking place in the measurement devices. Further
work is needed to fully determine the characteristics of the real time dosimetric equipment presented here,
which may involve use of analytical techniques and stochastic simulations.
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