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Description:

Nuclear Resonance Fluorescence (NRF) is a process in which a nucleus is excited after
absorbing a gamma ray and subsequently de-excites through the emission of one or
more resonant gamma rays. The energy of the emitted gamma ray(s) depends on the
distribution of the nuclear energy levels and can therefore be used as a signature to
identify specific elements and even isotopes. Samples can thus be probed by using a
photon beam to excite the nuclei presentin them and by detecting the gamma rays
thereby scattered or transmitted. Since the energies of the gamma rays are high enough
to travel through shielding materials, this technique can be used to non-destructively
study the interior composition of objects. In nuclear disarmament and non-proliferation
verification this presents the potential to inspect objects such as canisters, warheads
or facilities. This project focuses on the development and application of a Monte Carlo
simulation framework to study the use of NRF in relevant verification scenarios.

What you will learn:
e Nuclear Resonance Fluorescence technique
e Conducting Monte Carlo simulations (including Geant4)
e Usingthe cluster
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