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Motivation: Monte Carlo simulation codes are now widely used in many different fields of application. In gamma-ray spectrometry, they can be
applied for the optimization of experimental geometrical conditions and to compute the detection efficiencies and corrective factors for self-
attenuation and coincidence summing effects. However, reliable results depend on the configuration files and/or exploitation of resulting data.
To help new users, a benchmark has been conceived, as a learning tool for the use of Monte Carlo codes applied to gamma-ray spectrometry.

Approach: In the frame of the gamma-ray spectrometry working group (GSWG) of the International Committee for Radionuclide Metrology
(ICRM), different users ran several Monte Carlo codes for study cases based on simple geometries, to mimic eight typical measurement
conditions. The individual results were compared and causes of discrepancies were discussed between the participants, leading to
recommendations for harmonized calculation conditions.
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Two types of codes

General purpose:

EGSnrc, GEANT4, MCNP-CP, PENELOPE
Training required to prepare input files
(description of geometries, calculation
parameters)
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Coincidence summing corrective factors for
four radionuclides with typical decay schemes
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Output: The action results are made available on a the ICRM GSWG webpage:

http://www.Inhb.fr/icrm _gs_wg/icrm _gs _wg benchmarks/.

For each Monte Carlo code, these include input files and efficiency and coincidence
summing calculation results, including practical recommendations for new users.
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Some lessons learned

Influence of binning size, peak area definition
Importance of the decay scheme and of X-rays (1¥3Ba)
Case of positrons (22Na): results strongly depend on
\the annihilation position
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