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Defect spectroscopy studies on irradiated LGADs
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Si-based sensors, like Low Gain Avalanche Detectors (LGAD), operated in the high radiation environment
of the CERN-LHC, undergo a degradation in performance that is significantly determined by defects formed
during particle-interaction with the Si-crystal. In p-type Si a deactivation of active boron is observed —the so-
called “acceptor removal effect”(ARE). One explanation of the ARE is the radiation induced formation of boron-
interstitial oxygen-interstitial (BiOi) defects, that create donor-type energy levels which induce positive space
charge. In the highly boron-doped LGAD multiplication layer the ARE can result in a complete disappearance
of the gain at fluences higher than 2E+15 cm-2. However, assuming BiOi being the major ARE relevant defect
cannot fully explain the boron-deactivation in LGADs. Therefore, to investigate the defect formation in LGAD
gain-layers we performed defects spectroscopy studies using Deep Level Transient Spectroscopy (DLTS) and
Thermally Stimulated Current technique (TSC) that we will present and discuss in comparison to defect studies

made on irradiated standard p-type Si-diodes.
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