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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.31

Tema gucepranii:
1. Tpancdopmariist pekombiHaLITHMX MeXaHi3MiB, [iJJBUIIEHHS] KBAHTOBOI'O BUXO/ly Ta FreHepallis BUIIPOMiHIOBAaHHS

B CdxHgl-xTe i InSb nin BNMBOM OJHOBICHOTO HalPY>KEHHSI.

2. Recombination mechanisms transformation, quantum efficiency enhancement and generation of radiation in

Hgl-xCdxTe and InSb caused by uniaxial strain.

Pedepar:

1. Incepralist NpUCBsY€Ha AOCIIIPKEHHIO BIUIMBY OJJHOBICHOI NPYXHOi Aedopmarii Ha GOTOeeKTPUYHI
BJIACTUBOCTI Ta peKOMOiHaliliHi MexaHi3MU By3bKO30HHHUX HaniBnposinHuKiB CdxHgl-xTe ta InSb. B onHOBicHO-
nepopmoBaHomy 6e3urinnaHoMy CdxHgl-xTe 3 x = 0.10-0.14 B ymoBax yjapHoi ioHi3alii es1eKTpUYHUM [10JIEM
BUSBJIEHA FeHepallis CTUMYJIbOBAaHOI'O BUIIPOMiHIOBaHHA B Aiana3oHi 80-100 MkM. CTpHUOOK BUIIPOMIHIOBAHHS
BYHUKAE MU [IOPOrOBUX 3HAYEHHSX NIPYKHOI fieopmaliii Ta €JIeKTPUYHOrO I0JIS i CYIIPOBOIKYETHCSI CTPUOKOM
ctpymy. OTpuMaHi 1oy1bOBi Ta gedopmariiiHi 3a1e5KHOCTi iIHTEHCUBHOCTI CIIOHTAaHHOTO BUITPOMIHIOBAHHSI.
3anpornoHOBaHUI MeXaHi3M 3a3HaY€HOro e(peKTy 3 ypaxyBaHHSIM TpaHC(opMallii OHOBICHUM THCKOM
€HEepPreTMYHMX 30H Ta JOMIIKOBUX aKLIENTOPHUX PiBHIB. Ha 0OCHOBI BUMipIOBaHb TEMIIEPATYPHUX T &
nedopMaliiiHuX 3a1eKHOCTeN (poTonpoBinHOCTI Ta PpoToenekrpomarHitHoro edpexty B p-CdxHgl-xTe (x = 0.20-
0.22) nokasaHo, 1110 peKoMObiHalliliHi epexonu B TemrepaTypHomy aianasoni T < 30-40 K moxyTb 6yTH



iHTepnpeToBaHi B paMKax ABOpPiBHEBOI Mogerti [Ilokmi-Pina 3 ypa XyBaHHAM BUMOPOXKYBaHHSI OCHOBHUX HOCIiB
CTpPyMy - Iipok. [Ipy 1jpOMy BU3Ha4Y€HO, 1110 APYTUil peKOMOIHALIIMHMI LEHTpP € aKLeIITOPOM HEKYJIOHIBCbKOTO THITY
3 eHeprielo ioHizauii nopsaky 10-15 meB. EkciepuMeHTabHO NOBEEHO, 10 CTBOPEHHS NIPYKHO-1€(OPMOBAHOTO
CTaHy Y By3 bKO30OHHUX HaliBIIPOBiJHUKAX JO3BOJISIE€ iCTOTHO NOCIA0MTH 6€3BUIIPOMIHIOBAJIbHY Mi’K30HHY
pexkombinariio Oxe 3a paxyHOK TpaHcdopMallil BaJIeHTHOI 30HU i CyTTEBO MiIBULINTH KBAHTOBUI BUXiJ

PeKOMOIHAI[iTHOTO BUTIPOMiHIOBAHHSI.

2. The thesis is devoted to investigations of uniaxial elastic strain influence on photoelectrical properties and
recombination mechanisms in narrow gap semiconductors Hgl-xCdxTe and InSb. Stimulated radiation in the
range of 80-100 mm was observed i n uniaxially stressed zero-gap Hgl-xCdxTe (x = 0.10-0.14) under conditions of
impact ionization induced by an electric field. The abrupt increase in emission occurs under the threshold values
of elastic strain and electric field strength and is followed by an abrupt increase in the current in the sample. The
field and deformation dependences of spontaneous radiation are also determined. The mechanism of the effect
observed is suggested taking into account the transformation of energy bands and impurity acceptor levels by the
uniaxial elastic stress. Temperature and deformation dependence of photoconductivity and photoelectromagnetic
effect in the p-Hgl-xCdxTe with x = 0.20-0.22 at low temperatures are measured. It was shown, that the
recombination tran sitionin the T < 30-40 K temperature range can be interpreted within the two level Shockly-
Reed's model taking into consideration the holes freezing-out effect. The second recombination center is the non-
Coulombic type acceptor with ionisation energy ab out 10-15 meV. Uniaxial strain in narrow gap semiconductors
decreases the band-to-band radiationless Auger recombination dramatically due to transformation of valence
band and increases quantum efficiency radiation of recombination essentially.
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