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Background

Neutron dosimetry is still a hot issue in radiation pro-
tection. The ICRP 60 publication of the International
Commission on Radioprotection introduced new and
increased quality factors and lowered the annual dose
limits for radiation workers. Present neutron person-
al dosemeters still perform very poorly in view of
these new demands.

Objective

a To improve the determination of neutron doses by
studying neutron spectra, neutron dosemeters and
shielding adaptations.

Programme

s To further investigate the bubble detectors type
BD-PND and BDT, with respect to their sensitiv-
ity and temperature dependence

S To make the SCK'CEN criticality dosemeter up-
to-date

a To investigate the characteristics of new themolu-
minescent materials for their use in neutron
dosimetry

5 To study neutron shielding with the Monte Carlo
calculational code MCNP

Achievements

We continued the tests on the BDT bubble detector,
which is specifically sensitive for thermal neutrons.
The temperature dependence of these detectors is
still not fully understood, nor is the evolution in time
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The neutron spectrum around the Venus reactor determined by four different meth-
ods.

of the temperature compensation known. By system-
atically checking the temperature behaviour for ther-
mal neutrons (irradiations at the BR1 reactor) this
effect is investigated. Until now it is clear that a large
temperature effect exists (up to factor 5 at 36°C),
although it is difficult to find a consistent and sys-
tematic effect. In addition to this study, we deter-
mined the angular dependence of the BDT detector
for thermal and 252Cf neutrons in terms of the per-
sonal dose equivalent Hp(10).

The criticality dosemeter of SCK»CEN is used in
BELGONUCLEAIRE and FBFC International to
give the neutron doses in case of a criticality acci-
dent. After a study, we introduced a new and
improved algorithm for reconstruction of the dose in
routine. The dosemeter consists of gold, sulphur and
indium samples that will be activated by the neu-
trons. The whole system was incorporated in the
quality assurance procedures and a yearly test will be
done to keep the system operational.

We made an overview of the different neutron spec-
troscopic measurements that we performed in the
previous years around the VENUS critical facility.

We tested newly developed crystals for their thermo-
luminescent (TL) characteristics. These materials are
being synthesised in Russia and the different dopant
materials are chosen for their neutron cross section
(e.g. Gd). The usefulness as a TL-material depends
among others on the sensitivity, the fading character-
istics and the position of the glow curve peak. These
things are investigated for materials with different
concentrations of different dopants. At SCK»CEN a
special emphasis will lie on the neutron detection
characteristics of the crystals.

We performed Monte Carlo calculations to investi-
gate two different neutron shielding problems: one
around a small fuel transport case including a com-
parison with the Tripoli code and one around the
MYRRHA accelerator driven system.

Perspectives

m We will continue the experiments with the bubble
detectors including the development of an
acoustic read-out system and the tests on the new
TL materials.

8' We will study a neutron shielding problem at
Nordion, using bubble detectors and MCNP cal-
culations.
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A tissue equivalent proportional counter will be

purchased so that we can perform neutron spec-

trometry in mixed gamma-neutron fields.

Participation as a sub-contractor is foreseen in the

project EVIDOS (Evaluation of Individual Doses

in the Nuclear Fuel Cycle) of the 5th Framework

Programme of the European Commission. Our

part would be the organisation of neutron dosime-

try and spectrometry measurements at the

VENUS reactor and BELGONUCLEAIRE.
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