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Simulations of gamma ray spectra of fission samples

Radionuclide laboratoreis affiliated with the CTBTO use high-resolution gamma-ray spectrometry to deter-
mine the presence of certain fission and activation products, which indicate the occurence of a nuclear ex-
plosion. Annual proficiency tests are used to assess the performance of the radionuclide laboratories. While
proficiency test samples are usually quite expensive to prepare and allow only limited radionuclide content
(due to radioactive decay and safety issues), synthetic spectra can be used to model practically any scenario
at relatively low cost. Gamma-ray spectra of fission samples of varying ages were accurately modeled us-
ing a combination of two tools: (i) Koala code was used to calculate the time-dependent activiries of fission
products [1]. (ii) GEANT4 software was used to simulate the response functions of a germanium detector to
photons of varying energies. The numerical simulations were validated experimentally by irradiation of HEU
samples in a reactor and later measuring them periodically. Synthetic spectra were used to test an algorithm
for measurement restrictions within the framework of OSI [2]. The numerical method and obtained results,
as well as possible applications (e.g. nuclear foremsics), will be presented and discussed. [1] Proceedings of
the 27th conference of the Israel Nuclear Societies (2014). [2] Journal of Instrumentation P05006(2018).
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