GaAs radiation-degraded detectors:
gamma spectrometry at lowered temperatures

Andrea Sagatoval”, Norbert Gal2, Andrej Novak!, Soria Kotorova!, Eva Kovacova? and Bohumir Zatko?

—
= - U P . .
— I Slovak University of Technology in Bratislava, Institute of Nuclear and Physical Engineering, llkovicova 3, 812 19, Bratislava, Slovak Republic

USTAV ]ADROVEHO A FYZIKALNEHO INZINIERSTVA
2 Institute of Electrical Engineering , Slovak Academy of Sciences, Dubravskd cesta 9, 841 04, Bratislava, Slovak Republic
.o TECHNOLOGY IN BRATISLAVA * Corresponding author, andrea.sagatova@stuba.sk ELU

FACULTY OF ELECTRICAL ENGINEERING
AND INFORMATION TECHNOLOGY

Motivation S| GaAs detectors

 Semi-insulating (SI) GaAs is a wide band gap (1.42 eV) semiconductor material suitable for
preparation of detectors of ionizing radiation operating at room temperature.

* |t was shown that GaAs detectors are radiation hard against a few MGy of high-energy (MeV)
electrons. The main reason of detector functionality degradation was the reduction of charge
collection efficiency (CCE) together with reverse current increase, raising the total noise of
detector. Both factors lead to drop of the signal to noise ratio (S/N) down to close to 1 disabling
detector functionality. Thus, the measuring ability of degraded detector depends on how large
signal the registered radiation creates [1, 2].

* Lessionizing particles, like ~keV gamma rays, might not be detectable with degraded detector.

* In this paper we improve the ability of SI GaAs detectors degraded by 8 MeV electrons to
measure the gamma spectra of 59.5 keV photons by reducing the noise level in spectra by cooling
the detector.

* VGF SI GaAs 350 um substrate made by
Wafer Technology Ltd. Top Schottky contact Ti/Ag/Au

Resistivity @ 300K: 9.1 x 107 Qcm ﬁ
Hall mobility @ 300K: 6250 cm?/Vs
» Top Schottky circle contact: & 1 mm
Ti/Ag/Au (()5/5()/5() nm) Bulk semi-insulating N-type GaAs (350 um)
* Back ohmic contact:
full-back-side, In/Au (40/80 nm)

* Prepared at the Institute of Electrical
Engineering SAS in Bratislava, SK

Full area back contact In/Au (40/80 nm)

Experiments at lowered temperatures
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Reverse bias (V) Channel usable dose and also the SI GaAs detector operability.
* |nthe future we plan to continue with testing at even lower temperatures down to 220 K.
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