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Tema gucepranii:
1. BniuB fMcCIOKalliil Ha CTPYKTYPY Ta BJIaCTUBOCTI KPUCTAJIB Cysbdify Ta ceseHiny UHKY

2. The influence of dislocations on the structure and properties of sulfide and zinc selenide crystals

Pedepar:

1. O6'eKT mOCHimKEHHS - IIPOL[eCH B3aEMOZ i POCTOBUX NIMCJIOKaLil 3 iHIMMHU Aedektamy, a TaKOXK iX BIIJIMB Ha
(hopMyBaHHS ONTUYHUX, €J1eKTPOPI3UYHNX Ta CTPYKTYPHUX BJIACTUBOCTE KPUCTaJB CyIbDify Ta CeseHiny LIUHKY.
Merta BOoCIiIKEHHS - BCTAaHOBJIEHHSI [IPUPOJIA OCOOJIMBOCTEN ONTUYHUX Ta €J1€KTPOI3UUHUX BIACTUBOCTEH, SIKi
CIIOCTEPIraloThCs Ha MOYATKOBUX €Talax MJIACTUYHOI gedopmalii y KpucTanax cyabdiny Ta celeHiny IUHKY.
MeTtonu JOCiIKEHHS - €JIEKTPOHHUM [TapaMarHiTHUNM pe30HAHC, BUMIPIOBaHHS Ta aHAaJIi3 CIIEKTPIB
doTronoMiHecLeH1Iii, ClIEKTPiB TEpPMOCTUMYIbOBAHOI AeNoJIsipu3allii Ta e1eKTPONPOBiNHOCTI HANiBIPOBiJHUKIB.
[IpoBenieHe KOMIJIEKCHE TOCIiIKEHHS BIUIMBY IJIACTUYHOI Jedopmallii Ha JIIOMiHECLIEHTHI BJIACTMBOCT] KPUCTAJIiB
cynbdiny IUHKY TO3BOJIMIIO BU3HAYUTH KiJIbKiCTb MapraHLieBUX LIEHTPIB CBIiTiHHS, SIKi 3HaXOIATbCS B 30HI BILIUBY

€JIEKTPUYHUX I10J1iB HEPYXOMHUX JUCJIOKaLii. [Io TeMnepaTypHOMY IOJIOKEHHIO MaKCUMYyMiB MiKiB cTpymy TCJJ



OyJsia MpoBeeHa OLliHKa €Heprii akTuBallii eJIeKTPUYHO aKTUBHUX AE€(EKTIB, a TAKOX [10Ka3aHO, 110 IJIaCTUYHA
nedopmariist TpUBOIUTD N0 3HUIIEHHS AedeKTiB 3 rianouHoIo 3ansarands 0,2 eB i mosiBi moHOpHUX 1EeHTPIB 3
eHepriero 3anaraHHg 0,018 eB. Ha ocHoBi ananisy criekrpis EINP i eIeKTpUYHUX BIACTUBOCTEN KPUCTAJIIB 3
IIPOBIiJIHICTIO, CTUMYJIbOBAHOIO AedopMallielo, 3alIpONIOHOBaHa MOJIEJIb, IO a€KBATHO NOSCHIOE (i3UKy IIPOLIECIB,
sIKi IPMBOJSATD €JIEKTPOHHY CUCTEMY Ie(OPMOBAHMX KPUCTAJIiB 10 BUXOAY 3 piBHOBaru. [lokasaHo, 1o npouec
peJakcaiii MpoBigHOCTI O MOYaTKOBOTO 3HAUYEHHS € TEPMiYHO 3BOPOTHUH 3 eHeprieto akTuBalii 6;1u3pKo 0,8-1,0 eB.
B pesysibTarti aHanisy cekTpis 30y KeHH Ta AedopMallifiHUX [1IePETBOPEHb CTPYKTYPU KpUCTaliB ZnS Ta ZnSe,
POOUTBLCS BUCHOBOK, 110 B KPUCTasax ZnSe Ha ioHW Mn2+ NOYMHAIOTh AiSITU CUJIbHI €JIEKTPUYHI 110J15 TUCIOKALM.
Taxni1 BIJIMB CTBOPIOE MOPYLIEHHS PiIBHOBAru Ta NpUBOAUTD 10 3MEHIIEHHS KOHLEHTPallil ioHiB Mn2+ Ta
30iJIbIIEHHIO €JIeKTPUYHOI poBifHoCcTi. Chepa BUKOPUCTAHHS: TlepedayeHHs 3MiHU BJIACTUBOCTEM BUBYEHUX
MaTepiajiB Ipu MexaHiYHMX 06p0o6Kax B POIieCi BUTOTOBJIEHHS IIPUJIATiB Ta NOSICHEHHS Jlerpajallii ix mapameTpis
B IIPOLECI €KCIlyaTallil, BAKOPUCTAaHHS iX B HU3bKOBOJIbTHUX €JIEKTPOJIIOMIHICLIEHTHUX JIKEPEJIax CBITia,

KepyBaHHS ONTUYHUMMU BJIACTUBOCTSIMU IIPUJIA/iB, I0OYA0BaHUX Ha 6a3i IUX MaTepialis.

2. Object of research - the interactions of growth dislocations with other defects, as well as their influence on
optical, electrical and structural properties of crystals of sodium sulfide and zinc selenide. Objective - to establish
the nature of the features of optical and electrical properties observed in the initial stages of plastic deformation in
crystals of sodium sulfide and zinc selenide. Methods of research - electron paramagnetic resonance
measurements and analysis of the photoluminescence spectra, spectra of thermally stimulated depolarization and
electrical conductivity of semiconductors. A comprehensive study of the influence of plastic deformation on the
luminescence properties of zinc sulfide crystals has allowed to determine the amount of manganese emission
centers that are in the zone of influence of electric fields motionless dislocations. From the temperature positions
of the maxima of the TSD current peaks were evaluated activation energy of electrically active defects, and
demonstrates that plastic deformation leads to the destruction of defects at a depth of 0.2 eV and the appearance
of the donor centers of energy deposition 0.018 eV. Based on the analysis of EPR spectra and electrical
conductivity properties of crystals, stimulated by the deformation, the proposed model that adequately explains
the physics of the processes leading electronic system of deformed crystals to exit out of balance. It is shown that
the relaxation of conductivity to the initial value is thermally reversible with an activation energy of about 0.8-1.0
eV. An analysis of the excitation spectra and the deformation of crystal structure transformations of ZnS and ZnSe,
it is concluded that in ZnSe crystals for Mn2 + ions begin to act strong electric fields of dislocations. This effect
creates an imbalance and leads to a decrease in the concentration of Mn2 + and an increase in electrical

conductivity.
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