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Nuclear Forensics in Support of

Criminal Investigation

Dr. Eva Széles

HUN-REN Centre for Energy Research, Hungary

Based on the definition of the International Atomic Energy Agency: “is the examination of nuclear or
other radioactive material, or of evidence contaminated with radionuclides, in the context of legal
proceedings under international or national law related to nuclear security.” (IAEA Nuclear Security
Series, No. 2G, 2015). Nuclear forensics plays a crucial role in supporting criminal investigations and
prosecutions by providing scientific evidence that can help to identify linkages among people,
places, events and the nuclear or other radioactive material with unknown origin, was found,
confiscated at border stations, collected as evidences at crime scenes and tried to be used for
malicious acts. Nuclear forensics can also provide information about smuggling roots of nuclear or
other materials or weaknesses of the security system of nuclear facilities. By examining specific
characteristic parameters of nuclear materials originating from the nuclear fuel production such as
the isotopic composition, chemical signatures, and unique properties of radioactive materials,
nuclear forensics helps identify the perpetrators of illicit nuclear trafficking, sabotage, or terror
attacks, and offers crucial evidence in court for prosecution. In connection with radiological crime
scene management, nuclear forensics is vital in ensuring that crime scenes are handled with the
appropriate care to preserve forensic evidence. Radiological crime scenes are often contaminated
with radionuclides that require specialized procedures for safety and contamination control.
Effective crime scene management ensures that forensic analysis can be conducted without
compromising the integrity of the evidence. Furthermore, collaboration between law enforcement,
forensic experts, and radiological experts is essential to link the radioactive evidence to larger
criminal investigations, enhancing the ability to prosecute cases involving nuclear and radiological
crimes.
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