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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:
1. MexaHi3mu nepeHocCy 3apsny i GOTOeNEeKTPUYHOTO IEPETBOPEHHS B IETEKTOPAX 10HI3YI0OUOTO BUIIPOMiHIOBAaHHS

Ha OCHOBI HalliBi30JII0I0490T0 TeJYPUAY KaJIMil0 Ta OrO TBEPAUX PO3YMHIB

2. Mechanisms of Charge Transport and Photovoltaic Conversion in Detectors of Ionizing Radiation in Semi-
Insulating Cadmium Telluride and its Alloys

Pedepar:

1. BusiBlIeHO i MOSICHEHO paHillle HEeBUCBITJIEH y JliTepaTypi BaXKJIMBI 17151 IPAKTUKU OCOOJIMBOCTI €JIeKTPUYHUX
XapaKTEePUCTUK KPUCTAJIiB, 3aCTOCOBYBAaHUX B X- i raMMa-JIeTEKTOPAX, 3 IPAKTUYHO BJIACHOIO IIPOBiIHICTIO 3
yPpaxyBaHHSM HasIBHUX INIMOOKUX €HEPreTUYHUX PiBHIB y 3a00POHEHIH 30Hi. Biepie aHaIiTUYHO OGrpyHTOBAHO
BnactuBocTi kpuctanie CdTe i CdZnTe, neroBanux enemenrtamu I1I a6o VII rpynu nepiognynoi cucremu (Cl, In),
yepe3 yTBOPEHHS CAMOKOMIIEHCOBAaHUX KOMILIEKCIB. 3allpOIIOHOBAHO 1 OGI'PYHTOBAHO TEOPETUYHY MOZEJIb, SIKa
II03BOJISIE PO3paxyBaTU CIIEKTPabHUI pOo3N0Jia e(eKTUBHOCTI NeTeKTyBaHHS X /TaMMa-IIPOMEHIB B KpUCTaIax
CdTe i CdZnTe. BcTaHOB/IEHO KOPEJIALII0 KOHLEHTpPallii HECKOMIIEHCOBAHUX JOMIIIOK Y KPUCTasax 3 €(peKTUBHICTIO
301paHHs POTOTEHEPOBAHOTO 3apsly B JeTeKTopax 3 fiogamu lIIoTTki. Bepiue mokasaHo, 10 TOHKI apu (IIJIiBKHY)

CdTe 3 giogom IlloTTKi 3arajlom He IOCTYNAIOThCSI TEXHOJIOTIYHO CKJIQHIIINM JIeTEKTOPaM Ha HaliBi30JII0I040MY



CdTe i MOXYTb CIyTyBaTH aJIbTEPHATUBOIO iCHYIOUUM JEeTEKTOpaM X-TIPOMEHEBOT0 300PasKEHHS Ha OCHOBI CeJIeHY
(a-Se). 3anmporioHOBaHO HOBY METOAMKY BU3HAYEHHS eHepril ioHi3alii momimky i crynens ii koMmreHcartii Ta Tpu
He3aJIeXXHi MeTOIUMKY BU3HAYE€HHsI KOHIIEHTpallii HECKOMITIEHCOBAaHUX JOMIIIOK (IedeKTiB) - 0JHOrO 3 KJII0YOBUX
rapameTpiB Marepiainy.

2. The thesis deals with (i) the mechanisms of charge transport and photoelectric conversion in X- and gamma-
radiation detectors based on CdTe and its alloys with the barrier structure and two ohmic contacts, (ii) the
possibility of applications of CdZnTe and CdMnTe alloys in such detectors and (iii) the ascertainment of the causes
of insufficient energy resolution in the spectra taken with the use of detectors with the Schottki diode and two
ohmic contacts. (iii) A whole number of the features of the electrical characteristics of the crystals used in the X-
and -detectors with an almost intrinsic conductivity and the deep energy levels in the bandgap (which are
articularly important for the practice and not described in literature) have been revealed and explained. (iv) The
properties of CdTe and CdZnTe crystals doped with element of III or V groups (In, Cl) have been substantiated
analytically by the formation of self-compensated complexes for the first time. (v) The theoretical model that
allows calculating the spectral distribution of the detection efficiency of X and gamma-rays in CdTe and CdZnTe
crystals with Schottky diodes was proposed and substantiated. (vi) A correlation between the concentration of
uncompensated impurities in crystals with the collection efficiency of photogenerated charge carriers in yhe
detectors with Schottky diodes has been established. (vii) It is shown that thin layers (films) of CdTe with Schottky
diode, which are not inferior to technologically sophisticated detectors on semi-insulating CdTe, can serve as an
alternative to the existing X-ray image detectors based on selenium (a-Se).
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