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Abstract:

Silicon carbide is a versatile wide-gap semiconductor material, that has besides automotive and space electronics also
interesting applications for sensing in high energy physics experiments [1]. In the AsBeST project, that is regarding an
important nuclear reaction in the nucleo-synthesis related to the big-bang, we designed high reverse voltage maintaining
pin-type SiC diodes, implanted radioactive 'Be atoms and measured its radioactive decay to 'Li atoms with and without
[2] high electric fields in the device region, where the ions have been implanted. This experiment has been inspired by
an article of E. Segre and C. Wiegand in 1949 [3]. A necessary condition for the successful experiment is that the pin-
diodes do not degrade due to the MeV ion implantation and maintain low reverse bias currents for prolonged periods of
high applied voltages. In a first step we implanted non-radioactive *Be atoms into the SiC pin diodes, realized without
our project, and for comparison also into commercial SiC and Si photodiodes. A fast check of the radiation hardness has
been done by measuring the radiation induced current (RIC) during ion implantation. In this in-situ measurements similar
degradation rates, have been found for bound materials. Comparing, however, the change of the dark characteristics,
only minor changes have been observed for the SiC photodetector, while in the case of the Si photodiode a reverse bias
current increase of several orders of magnitude has been observed. A detailed analysis of the radiation damage, using
admittance spectroscopy and a complete photoelectric characterization of the Si And SiC photodiodes will be shown.
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