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The events of 11th September 2001 have reminded us of the importance of taking preventive
action in the field of nuclear terrorism as well as measures to mitigate the effects after such an
attack.

We have seen in the last 10 years the emergence of a new and potentially hazardous form of
smuggling: that of nuclear and radioactive materials. The threat of terrorist activities
involving nuclear materials has now become a matter of concern as well. Dispersion of such
materials over urban areas, their introduction in the food chain or drinking water system are
examples of currently perceived risks to our modern societies.

Following its early involvement in a large number of cases of illicit trafficking and
environmental issues the Institute for Transuranium Elements has developed a new discipline
to support Member State authorities to combat illicit trafficking and dealing with criminal
environmental issues: nuclear forensic science.

The principal aims of research in this field at ITU are:

(1) To maintain and develop further investigative techniques for identifying the nature of
seized materials, to assess the immediate danger, to locate the original source of the
material and, as far as possible, the route it has taken, and to give an opinion on the
probable intended use of the material;

(2) To foster close contacts with law enforcement agencies - Europol, Interpol, World
Customs Organisation and national police forces - and to develop techniques to
optimise collaboration between standard forensic techniques and the special
requirements of the nuclear scientist;

(3) To develop and implement a programme of assistance for applicant countries in
combating illicit trafficking within their own borders. This involves giving advice,
training operators and officials in the detection of illicit materials and the supply of
appropriate equipment, such as radiation detectors;

(4) To maintain and update an extensive database on commercial nuclear materials - a
separate section includes data on seized illicit materials;

(5) To liaise closely with the International Atomic Energy Agency (IAEA) and the
Euratom (European Atomic Energy Community) Safeguards Office; and

(6) To collaborate with other states - such as Belarus, Russia and the Ukraine.

The main areas of concern in nuclear forensic science at present are the trafficking in nuclear
materials themselves, in non-nuclear materials such as scrap metal contaminated with
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radioactivity, medical and industrial sources, the detection of clandestine nuclear activities
and the investigation of accidentally released nuclear materials where non-criminal intention
was involved.

The paper will give a survey of methods applied and developed for specific cases such as

• The application of classical forensics tools under glove box conditions,

• The use of isotopic compositions, impurity data and microstructural fingerprinting to
date and identify nuclear processes,

• Analysis of elements, pollen, fibres and DNA to reveal additional places and
operations the material may have been exposed to,

• Various tools developed for age determination of bulk material and particles.

The JRC is committed to share our facilities and experience with other laboratories and
partners to be able to respond quickly and effectively in the interest of the security of our
citizens.


