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Response of iLGAD sensors to single X-ray photons
absorbed within and close to the gain layer
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Inverse Low Gain Avalanche Diode (iLGAD) sensors featuring a thin entrance window exhibit promising
characteristics, including a quantum efficiency exceeding 60% and single-photon detection capability for soft
X-rays down to 390 eV, accompanied by a reasonable signal-to-noise ratio. First experiments employing hybrid
pixel detectors in conjunction with the developed iLGADs have yielded encouraging results.

Recent investigations into LGAD sensors for particle physics applications have revealed a phenomenon termed
gain suppression, wherein a reduction in gain occurswhenmeasuringMinimum Ionizing Particles (MIPs) with
higher charges. Given the different absorption mechanisms between X-rays and MIPs, comprehending this
phenomenon and its implications for X-ray applications is imperative.

This study delves into the electric field, charge multiplication behavior, and charge collection mechanisms
within iLGADs for X-rays, utilizing TCAD simulations. We simulate the response of iLGAD sensors to single
X-ray photons, considering variations in photon absorption depth within the sensor (in particular inside and
close to the gain layer), photon energies, and initial charge densities etc. The observed outcomes will be
presented, and the implications for photon science applications utilizing iLGADs will be discussed.

Author: ZHANG, Jiaguo (Paul Scherrer Institut)

Co-authors: MOZZANICA, Aldo; BERGAMASCHI, Anna; BISHT, Ashish; BRAHAM, Bechir (Paul Scherrer In-
stitut); SCHMITT, Bernd; LOPEZ CUENCA, Carlos (PSI - Paul Scherrer Institut); RUDER, Christian (Paul Scherrer
Institut); DrMEZZA, Davide (Paul Scherrer Institut); THATTIL, Dhanya (Paul Scherrer Institut); GREIFFENBERG,
Dominic; FRÖJDH, Erik (Paul Scherrer Institut); BARUFFALDI, Filippo (Paul Scherrer Insitut (Switzerland)); FI-
CORELLA, Francesco (FBK (IT)); PATERNOSTER, Giovanni (Fondazione Bruno KEssler); Dr HEYMES, Julian
(Paul Scherrer Institut); FERJAOUI, Khalil (Paul Scherrer Institut); PATON, Kirsty (Paul Scherrer Institut); MOUS-
TAKAS, Konstantinos; CARULLAARESTE,Maria del Mar; BRÜCKNER,Martin (PSI - Paul Scherrer Institut); CEN-
TIS VIGNALI, Matteo (FBK); BOSCARDIN, Maurizio (FBK Trento); HAMMAD ALI, Omar; SIEBERER, Patrick
(Paul Scherrer Institut); KOZLOWSKI, Pawel; BARTEN, Rebecca (Paul Scherrer Institut); DINAPOLI, Roberto
(Paul Scherrer Institut); RONCHIN, Sabina; HASANAJ, Shqipe (Paul Scherrer Institut); EBNER, Simon (Paul
Scherrer Institut); KING, Thomas (Paul Scherrer Institut); FRANK, Timon (Paul Scherrer Institut); Dr HINGER,
Viktoria (Paul Scherrer Institut); Dr XIE, Xiangyu (Paul Scherrer Institut)

Presenter: ZHANG, Jiaguo (Paul Scherrer Institut)

Session Classification: Poster Session


