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Highlights: 10 

 A general overview of current Investigative methods used in nuclear forensics and 11 

emergency responses is presented along with a range of new rapid methods.  12 

 Borate fusion is presented as a valuable tool for rapidly dissolving complex samples with 13 

one key application being the elimination of matrix absorption effects that can compromise 14 

gamma ray spectrometry data. 15 

 A novel, rapid liquid scintillation method is presented that uses multiple quench 16 

corrections to allow rapid screening and identification of alpha and beta contaminated 17 

water and other samples in emergency situations 18 

 A review of mass spectrometric methods shows their impact on rapid and precise isotopic 19 

analysis in the context of nuclear forensics and emergency situations 20 

 21 
Abstract 22 

The ability to efficiently identify potential radiological threats or actual radioactive assaults 23 

on society and the environment demands a sophisticated and dedicated infrastructure 24 

comprising specialised personnel, mobile and fixed laboratories and advanced analytical 25 

instrumentation.  Most developed countries have such systems but ensuring a long-term 26 

and resilient capability is recognised as a perennial challenge.  National government 27 

laboratories specialising in nuclear forensics play a key role in maintaining capability but 28 

these organisations continue to benefit significantly from interdisciplinary and innovative 29 

contributions derived from universities and other research institutions.  This review 30 

provides an insight into the range of technologies used and also provides a broad 31 

overview of applied techniques and instrumentation that contribute to rapid screening 32 

and analysis in the context of nuclear forensics and radiological emergencies. 33 
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