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Abstract 

The emerging threat from non-state actors and terrorist organizations openly 
asserting the use of weapons of mass destruction has led to an increased global 
emphasis on homeland defense and national security. The threat is real and thus 
many states are spending large amounts of resources to combat the problem.  Issues 
such as unsecured radioactive sources, illicit movement of nuclear material, the use 
of radioactive sources in the medical and industrial sectors are just a few of the areas 
being examined. Countering these threats involves a major paradigm shift in the 
manner in which radiation is viewed. Radiation-based technologies are playing a key 
role in this emerging area from the development of new passive detection modalities 
to the use of active systems for detecting illicit materials. The screening of humans, 
baggage and cargo present overwhelming challenges. With these developments 
comes the concern from both governmental agencies and the public as to the safety of 
such systems. 

This paper will explore one such modality; the employment of radiation-based 
illicit material detection systems. The authors will present a review of the 
international (IAEA) and US regulatory and statutory documents as well as 
recommendations from scientific bodies such as the International Commission on 
Radiological Protection and the International Commission on Radiation Units and 
Measurements. This review coupled with sound scientific data are used to develop a 
proposed framework for the future employment of active systems for homeland 
defense applications. Issues considered include the ability to effectively measure 
and/or predict dose, is the As Low As Reasonably Achievable (ALARA) concept 
appropriate?, how much dose should be allowed relative to national security?, where 
does the linear-no-threshold hypothesis fit in? The authors use this analysis to 
develop a model which examines the trade-offs and cost-benefits in using the 
proposed systems. The major findings of this study as well as the model conclusions 
will be presented. 
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