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Pedepar:

1. Incepralisi IpUCBAYEHA OITUYHOMY JOCJIiIPKEHHIO OCOOIUBOCTEN 1e(PEKTOYTBOPEHHS ¥ IE€TEKTOPHUX
marepianax CdZnTe Ta aMa3HMX NOJIKPUCTANTIYHUX IIIiBKaX, 3yMOBJIEHOTO TEXHOJIOTNIYHUMU IIPOLIECAMH, SIKi
3aCTOCOBYIOTh IIPU BUTOTOBJIEHHI pafiialliiHYX IEeTEKTOPIB Ta pafiallitHUM ONpOMiHEHHIM. OCHOBHMMU METOJAMU
IOCTiIKeHHs € (poTooMiHeCLIeH1Iisl Ta KOMOiHaLilfHe po3ciloBaHHs CBiT/a. TecTyBaHHS NeTEKTOPHUX
BylacTuBOCTe! kpucTtaiis CdZnTe Ta anma3HUX MIiBOK IPOBOIUIIOCH HA CTAHIAPTHOMY CIIEKTPOMETPUYHOMY TPaKTi
3 GaraToKaHaJIbHUM aHaJi3aTopoM. B po6oTi Bu3HaueHO OCHOBHI TUNH JIePEKTiB Y AOCIIIPKyBaHMX MaTepianax,
iHIYKOBaHMX 3MiHOIO TEXHOJIOTIYHUX ITaPaMETPiB POCTY, JIETYBAHHAM, TEPMIYHUMU BifjllaJlaMU Ta ONIPOMiHEHHSIM
IIBUJKUMU €JIEKTPOHAMU i 0-KBaHTaMU. BCTaHOBIEHO IMHAMIKY B3aeMOJIii pOCTOBUX Ae(EKTIB 3 TedeKTamu,
3YMOBJIEHUMH MiCASIPOCTOBUMHU (pakTOpamu. 30Kpema, oKa3aHo e(EeKTUBHICTb JleryBaHHs KpucTtasis CdZnTe

noHOpHUMU Aomimkamu In Ta Ge 11 KOMIIeHcallii pPOCTOBUX Ta PafiialliiiHUX BaKaHCIHUX gedeKTiB. BcTaHOBIEHO,



o0 e eKT KOMIIeHcallii 3aJIeXKUTh BiJl KOHLIEHTpaLlii JIETryIouMX JOMIlIOK. Bu3HaueHo, 110 ONTUMasbHa KOHIEHTpallis
1715 nomitnku Ge JIeXXUThb B okodii 7x1018 cm-3, a momimku In - (8-10)x1016 cm-3. BctaHOBIEHO IMHAMIKY B3a€MOJi
atoMiB Jsierytoyoi gomimku Ge y kpucranax Cd0.96Zn0.04Te:Ge 3 pagiauiiinumu VCd npu HakoNUYeHHi 103U O-
onpominenHs 10 500 kI'p. [TokaszaHo, 110 OCHOBHA Nepeby1oBa Je(eKTHO-JOMIIIKOBOTO CKJIaZly KpUCTAiB
Cd0.96Zn0.04Te:Ge mae micue go nosu 100 KI'p, [0 CYTTEBO NEPEBUILYE BiATIOBITHUI MTOPIr 1715 HEJIETOBAHUX
kpuctaiis (10 kI'p), Ta BU3Ha4YaeThCs reHepallielo BakaHcill kaamilo, ix ioHizanjeto, 3anioBHeHHIM aTomamu Ge Ta
o6'eqHaHHAM y KoMmIliekcu GeCdVCd. B pesysnbrarti mociiipkeHHs IpoleciB fepeKTOyTBOPEHHS y aJIMa3HUX
MOJTIKPUCTATIYHUX TITiBKaX, 3yMOBJIEHUX TEXHOJIOTIYHUMU OCOOJINBOCTSIMHU iX ocampkeHHs MmeTogoMm PECVD,
BCTaHOBJIEHO, 110 IJIiBKU CKJIAJAI0ThCA 3 ABOX CTPYKTYPHUX KOMIIOHEHT — aJIMa3Hoi (Sp3 - ¢aza ByrieLo) Ta
BTOPMHHOI HeaJMasHoi (cymim sp2 + sp3 a3 ByrJieno). Ix 06'eMHa 4acTKa 3aJ1€XKUTh Bifl TapaMeTPiB OCaKeHHs —
Marepiajy Ta TeMIepaTypu NiIKJIaIKy, CKIagy po6o4oi razosoi cymimi Ta ii Tucky. [TokasaHo, o 3amiljeHHs
BogHIO y cymimi CH4+H2 na N2 ta Ar npuBOAUTDL [0 3MEHILIEHHS JIATEPAJIbHOTO PO3MIPY aJIMa3HUX 3€PEH 110
HAaHOMETPOBUX, 3POCTaHHS 06'€eMHOI YacTKy sp2 a3y ByIJIelo Ta po3Mipy ii kiacTepiB Ta CyTTEBOTrO 3HUKEHHS
IIMTOMOTO onopy (o 10-1 Omocm). BUrotossieni, Ha OCHOBI aJIMa3HUX IJIiIBOK, AETEKTOPU I10KA3aJI1 BUCOKY
YYTJIMBICTb [IPY peeCTpallii 0-BUIIPOMIiHIOBAHHS

2. The thesis is aimed to optical investigation of the peculiarities of defect formation in the detector-grade
materials CdZnTe and CVD diamond films, caused by the different technological processes and ionizing radiation.
The main investigation methods are photoluminescence and Raman scattering. The testing of the detecting
properties of CdZnTe and diamond films was carried out using the standard spectrometric tract. In the work the
main types of defects in the studied materials induced by the varying in the growth parameters, doping, thermal
treatments and irradiation with fast electrons and o-quanta were determined. The dynamic of the interaction
between the growth defects and defects caused by post-growth actions was ascertained. In particular the
efficiency of the doping of the CdZnTe crystals with In and Ge atoms for the compensation of the growth and
radiation-induced vacancy type defects was shown. It was ascertained that the effect of the vacancy type defects
compensation depends on the concentration of the doping atoms. The dynamic of the interaction of the Ge atoms
in Cd0.96Zn0.04Te:Ge crystals with radiation-induced VCd under the accumulation of irradiation dose until 500
kGy was obtained. It was shown that the main rearrangement of the defect-impurity composition of
Cd0.96Zn0.04Te:Ge crystals takes place until the dose 100 kGy, which exceeds the corresponding threshold for
undoped crystals, and is determined by the generation of the VCd, their ionization and substitution by the Ge
atoms with the association in the complexes GeCdVCd. As the result of the investigation of defect formation in the
CVD diamond films, caused by the technological peculiarities of their deposition the fact that the films consist of
two components - basic diamond and non-diamond (composition of sp2 and sp3 phases) was obtained. Their
volume fraction depends on the deposition parameters - substrate material, temperature, working gas and
pressure. It was shown that the hydrogen substitution in the mixture CH4+H2 on the N2 and Ar causes the
decrease in the size of the diamond grains down to nanometers, the increase in the volume fraction of sp2 carbon
phase and the size of their clusters and the substantial decrease in the resistivity (until 10-1 Ohmxcm). The
detectors manufactured on the basis on the highly-textured films have shown the high sensibility during
registration of the o-particles.
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