Evolution of CERN particle detector functionality
during hadron irradiations and possible trends
to enhance radiation hardness
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activities at CERN

- CERN rd39 programme “Cryogenic Si detectors”

- CERN rd50 programme “Radiation hard semiconductor devices for very high
luminosity colliders”

- FP7 & H2020 CERN “AIDA” projects

“Advanced European Infrastructures for Detectors at Accelerators”
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Lateral profiling
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VU proprietary instruments for remote monitoring and dosimetry
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Arrangement for the in situ monitoring
of evolution of particle detector functionality
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Evolution of Si detector characteristics
during spallator neutron irradiation

Correlated evolution of the MW-PC, BELIV and ICDC characteristics
during spallator neutrons irradiation:
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E.Gaubas, T. Ceponis, A. Jasiunas, et al ,,Correlative analysis of the in situ
changes of carrier decay and proton induced photoluminescence characteristics in
chemical vapor deposition grown GaN“ Appl. Phys. Lett. 104, 062104 (2014).

E. Gaubas, T. Ceponis, A. Jasiunas, et al In situ variations of proton induced
luminescence in ZnSe crystals. J. Phys. D: Appl. Phys. 47 (2014) 265102.
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Evolution of characteristics of double-response radiation sensors
during proton beam irradiations
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Electrical signals

1 —— non-irradiated

during proton beam irradiation
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Optical signals
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Evolution of characteristics of double-response
sensors made of GaN MQW LED structures
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Dosimetry monitoring
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Tandem sensors made of organic material composed with
semiconductors for spectrally resolved dosimetry

Alanine-Si
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Computing technologies and simulation/design platforms
Synopsys TCAD, DFT, Cadence

Cluster of intersititial and vacancy defects is modeled as a region of
randomly displaced atoms from their crystaline positions.

Detectors with
internal amplification
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E. Gaubas, T.Ceponis, V.Kalesinskas, J.Pavlov, J.Vysniauskas, ,,Simulations of operation ﬁ*‘
dynamics of different type GaN particle sensors®, Sensors 2015, 15(3), 5429- 5473.
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Research team
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Thank You for attention!
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