
CTBT: Science and Technology Conference 2023 - SnT2023
ID: P3.6-560 Type: E-poster

: A Geant4 Based Simulation Software for Detectors
in use at CTBTO Radionuclide Particulate Systems

Wednesday, 21 June 2023 11:51 (1 minute)

TheCTBTO International Data Centre (IDC) developed a novel Geant4 basedMonte Carlo simulation software
for HPGe detectors in use at particulate systems of the International Monitoring System (IMS). The software,
dubbedGRANDSim (an acronym for Geant4-based RAdioNuclideDetector Simulation tool), allows to simulate
both coaxial and planar detectors, and includes default definitions of standard measurement geometries and
shielding configurations of the three technologies operated at IMS particulate systems. The software simulates
efficiency calibration, isotopic response function and coincidence summing correction factors for any natural
and anthropogenic radionuclides of interest. The physical model is automatically optimized by constraining
simulation results against experimental calibration for non-summing energies.
Simulated entities are used as support parameters in the automatic processing of daily spectra from IMS for: (a)
improving the quality of efficiency calibration (by including coincidence summing corrections), (b) enhancing
the nuclide identification results (by including summation peaks) which reduces the workload on analysts in
interactive mode, and (c) ensuring reliable activity concentration results by including required coincidence
summing corrections when applicable. In addition, GRANDSim simulates gamma spectra for mixtures of
radionuclides with any activity concentrations.
The contribution presents the key features of GRANDSim for HPGe detectors in use at particulate systems.

Promotional text
The CTBTO International Data Centre developed a novel open source Monte Carlo simulation software for
particulate systems of the International Monitoring System. This poster outlines the key functionalities and
main features of the software.
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