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Introduction

SCK'CEN considers it as a responsibility to maintain
an active state-of-the-art expertise on each aspect of
radiation protection. We currently applied this
expertise in interdisciplinary actions in the field of
nuclear emergency management, for the remediation
of radioactive contaminated sites and for the study of
the effects of low doses of ionising radiation. We
extended the research to medical applications of ion-
ising radiation and to social and other non-technical
aspects of radiation protection, such as economic
impact, risk perception, communication in emer-
gency situations and ethical and legal issues. All our
research projects are strongly linked with interna-
tional programmes. Our International School for
Radiological Protection has built up a solid reputa-
tion as a nuclear training centre.

Safeguards and Physics
Measurements

The main areas for research and development remain
neutron dosimetry, and neutron activation analysis,
safeguards information handling and non-destructive
assay techniques. Our expertise is founded on in-
depth research programmes and daily experience
with routine and complex measurements. We offer
the know-how and nuclear measurement capability
as a service to government and industry and we use
it as well in many other research projects.

We improved our criticality dosimeter and the algo-
rithm for evaluation of the dose. We obtained the
Quality Assurance Accreditation (QA) of our
Calibration Laboratory from the Belgian Calibration
Organisation. We introduced more sophisticated soft-
ware to compute correction factors for gamma-spec-
trometry and contributed to the book "Direct
Determination of the body content of radionuclides",
to be published by the International Committee for
Radiological Units. We developed new hardware to
make neutron multiplicity measurements at high
count-rates and upgraded the software for Computed
Neutron Coincidence Counting to improve our Non-
Destructive Assay Technology. We co-ordinate a
working group with Belgian Operators and
Authorities to study the implementation of integrated
safeguards in the Belgian nuclear installations.

Low-level Radioactivity
measurements

We measured the uranium content of a large number
of urine samples from the Belgian military contin-
gent on its return from Kosovo. Our screening
method revealed no positive results. This shows that
no significant uranium contamination of the contin-
gent has occurred. We continue to improve the chem-
ical separation and measurement techniques. These
are necessary to obtain the very low detection limits,
needed for the measurement of alpha and beta emit-
ting radionuclides in environmental and biological
samples. The expansion of the quality assurance sys-
tem to all routine measurements is going on. The
research programme focuses on the optimisation of
monitoring for internal exposure.

Radiation Protection research

Radiological optimisation is one of the basic princi-
ples in radiation protection. Mathematical models are
needed to assess and optimise the protection of
human beings against the effects of ionising radia-
tion. International validation studies enhance the
confidence in calculated results. SCK«CEN is the
leader of an IAEA working group on remediation
assessment for environmental releases. We compared
the results of five internationally applied model cal-
culations, including our own DOSDIM model and
analysed the reasons for differences. The ongoing
development of a transport model for small rivers
contaminated with enhanced concentrations of natu-
rally occurring radioactive material and of a vegeta-
tion model, will complement our biosphere models.

The knowledge of the behaviour of radiocaesium in
the environment remains important. This behaviour
is still a subject for many projects. Now we direct
research also towards the radionuclides radium and
uranium. A multidisciplinary R&D programme on
environmental remediation of areas contaminated
with these radioisotopes started in 2000. As a result,
we prepared a handbook on site characterisation. The
first experiments on radium and uranium uptake and
soil-plant transfer were set up. We will also study the
influence of the properties of contaminated material
on the mycorhizospheric mobilisation of uranium.
Laboratory, greenhouse and field experiments sup-
port the programmes.

The radiobiological research programmes focus pri-
marily on the radio sensitivity of the developing
mammalian organism. We expanded the availability
of molecular biology techniques and apply these to
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study the expression of genes following irradiation
with low doses of ionising radiation.

We finished a retrospective epidemiological study to
determine cancer mortality for workers in the nuclear
facilities in the region of Mol-Dessel and expand the
study to the nuclear energy sector in Belgium.

Decision Strategy Research

We play an active and leading role in the European
Off Site Emergency Management programme, as
well in the networks as in research programmes to
improve the predicting capabilities of decision aiding
and data assimilation tools. We investigate the
importance of early agricultural countermeasures in
case of a nuclear emergency. •The research pro-
grammes aim at an adequate support to the authori-
ties by improvement of the co-operation between all
concerned disciplines. We still negotiate a formal
agreement with the Belgian Ministry of Internal
Affairs, guaranteeing a more structured and adequate
support for emergency preparedness and response in
the case of nuclear emergencies.

Our research for medical applications of ionising
radiation focuses on two projects. On the one hand a
188Re project with the optimisation of the production
of 188W in our materials testing reactor BR2 and the
safety aspects related to the production and use of a
188W/188Re generator. On the other hand we focus on
a project on the optimisation of the patient dose and
image quality in radiology, in collaboration with
Belgian universities.

Social Sciences in Nuclear
Research

In the past, nuclear research successfully developed
technologies for energy and medicine but did not
give much attention to human factors, impact on the
community and problems of society. These problems
and acceptability aspects of nuclear applications gain
increasing importance. SCK'CEN is aware of this
and started multidisciplinary research programmes
on: sustainability and nuclear development; trans-
generational ethics related to long-lived radioactive
waste; legal aspects and liability and non-radiologi-
cal aspects of nuclear emergencies and safety.
Furthermore, reflection groups on the ethics of
experts and on ethical choices in radiation protection,
continue to confront the views of people from the
"nuclear field" and sociologists, philosophers, psy-
chologists and communication specialists from
almost all Belgian universities.
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