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ABSTRACT

Physical protection of nuclear material against diversion and stealing presents a major step
to prevent abuse of nuclear material for military or terrorist purposes. If such material had
been diverted, however, and discovered by border traffic control, police control or other
methods of investigation, identifying the site and time of diversion is of utmost importance to
ensure that the point of possible diversion is closed and the possible delivery and end-use
point becomes known. The quicker and more comprehensive these investigations are
performed, the greater are the chances to find the criminal persons and the point of
diversion.

The paper, therefore, deals with fingerprinting methods used to obtain to obtain enough and
comprehensive background information for investigators to find out the source of diversion
and the channels through which it might have reached the point of discovery and the
possible point of ultimate destination (end-use of the material). On the example of the round-
robin test for the identification of illicit nuclear material performed by EURATOM in 1999, and
the conclusions obtained by our laboratory it is demonstrated that a high amount of
information can be drawn from a single sample arid that this information can be used by
investigators world-wide to find the point of origin of the material and its possible point of
diversion. The set of information is segmented into 3 different levels: information gained in
the first 24 hours after arrival of the unknown material, information gained up to one week
after uptake and information gained up to one month after. The first information is to inform
the investigators about the hazard and the relevance of the material, about preliminary
investigation results and support the investigating judge on the justification to further detain
the person(s). The second information should contain more detail on the material and the
possible point of diversion and assist the investigators to decide on proper routes of
investigation and avoid unnecessary loss of time by following wrong investigation tracks. The
third information should contain all the knowledge the investigating lab could obtain until then
to assist a consequent and effective investigation of the case.
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