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Abstract: Radiologically active materials are used widely in industry, medicine,
and research. Yet an unsecured, lost, or stolen radiological source can present a major
threat to public safety. To deal with the potential environmental and security hazards
posed by such a scenario, the United States government uses various detection
procedures at ports of entry to the country. Moreover, security agencies that try to prevent
terrorist attacks are keenly interested in the problem of identifying and locating stolen or
smuggled radiation samples. Even at the local level, police departments have shown
increasing interest in the deployment of systems for detecting anomalous radiological
sources.
Statistically speaking, the radiological anomaly-detection problem is one of detecting a
change in distribution. Sequential data is collected from a sensor that measures the
energies of arriving gamma rays. These observed energies are random variables drawn
from an energy spectrum, which is a probability distribution over the set of possible
gamma-ray energies. The question is whether those measured energies are from the
normal background spectrum, and therefore harmless, or whether they are from an
anomalous spectrum due to the presence of a nearby radiological source. In this talk I
will describe some new statistical methods we’ve developed for deal with two major
challenges in this setting: 1) characterizing the spatially varying background radiation in
dense urban areas; and 2) flagging anomalous readings from spatially distributed sensor
networks in a statistically rigorous way.
This is joint work with Wesley Tansey, Oscar Padilla, Alex Reinhart, and Alex Athey.
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