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e NIEL is a physical quantity describing the non-ionizing energy loss as the particle travels to the medium.
e The amount of NIEL can be correlated to the radiation damage and can therefore predict the life time of the detectors in the experiments.
e NIEL is usually expressed as an equivalent to NIEL of 1 MeV neutrons.

e NIEL is used by the LHC experiments (for damage
predictions)

Displacement damage in Silicon
NIEL for Silicon was standardized based on multiple sources for neutrons, protons, pions and electrons
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&) Outlook & next steps @)

A Geant4-based simulations and analysis are being carried out
together with FLUKA to revisit the RD-48 NIEL curves.

NIEL curves in literature with Geant4 and Fluka simulations
successfully reproduced

Algorithm for identifying clustered versus point defect damage
implemented.

For Si recoil of the energy above 50 keV energy threshold the cluster
to point defect ration remains constant, in agreement with the
literatureS.

Further developments of algorithm for damage differences between
different particles are envisioned.

Closure on cluster’s parameter definition.

Further studies and comparisons with FLUKA.

Cluster/Isolated displacements containing update of the RD48 plot for
protons and neutrons and extending studies to electrons and
gammas.

Benchmarking with DLTS measurements data.

Determine fraction of cluster NIEL in irradiation facilities, e.g. CERN
PS versus JSI research reactor.
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