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1. Enextpo- i MarHiTOTpaHCIOPTHi BIaCTUBOCTI 6a30BUX CEHCOPHUX HUTKOMOAiIOHMX KpucTaiB Si, Ge, InSb, GaSb B
OKOJIi IEPEXOly MeTaJl-IieIeKTPUK

2. Electro- and magnetotransport properties in the basic sensory Si, Ge, InSb, GaSb whiskers in the vicinity to the
metal-insulator transition

Pedepar:

1. Inceprauis npucBgYeHa KOMIIJIEKCHOMY BUBUEHHIO €JIEKTPO- Ta MarHiTOTPAHCIIOPTHUX BJIACTUBOCTE 6a30BUX
CEHCOPHMUX HaliBIPOBIJHUKOBUX HUTKOIMOAIOHMX KPUCTAJIB y IMPOKOMY iHTEpBaJli TeMIIEPATyp i MarHiTHUX IOJIiB.
BussieHi HOBI e(peKTH y HUTKONOJiOHUX KpUCTAIax, 30KpeMa BIleplIe BCTaHOBJIEHA N0siBa a3y beppi B 10JIbOBUX
3aJ1€KHOCTSIX MarHiToonopy Mpu TeMIlepaTtypi pizkoro resyito negopmoBaHux 3paskiB InSb ta GaSb n-tuny
IIPOBiHOCTI, 3yMOBJIEHA CUJIbHOIO CITiIH-OPOiTaJbHOIO B3a€EMOIi€l0 HOCIIB 3apsiay B obsacti [IM], mo nigTBepmKye
IBOBUMIPHY IIPUPOJy €JIEKTPOHHOTIO ra3zy y KpucTasnax. B CiibHO JIeroBaHMX HUTKONOAIOHMX KpUCTasax i3

METaJIEBUM TUIIOM NPOBiGHOCTI B C1a0KMAX MArHiTHUX NOJISIX BUSIBJIEHO NepeXif Bif e(peKTy caabKoi



aHTUIOKazi3anii 7o cnabkoi sokasniszanii HociiB 3apsany npu Temneparypi nopsnaka 4 K, 3ymoBiaeHui 3MiHOIO 3
TEeMIIEpPaTypoIO CIIiBBIHOLIEHHS MiX YacoM 36010 ¢a3u Ta 4acoM CIiHOBOI peJsiakcaliii e1eKTpoHiB. Y
HUTKOMOAiI6HUX KprcTasnax GaSb, ieroBaHux TeaypoM, BIIEPIIE BUSBIEHO IIOBEPXHEBY HAJIIPOBIAHICTh IpU
KpUTHAYHIN Temneparypi 4,2 K, 110 3yMOBJIEHO CUJIbHOIO CIIiH-OPOiTaNbHOI0 OOMIHHOIO B3a€MOJIi€I0 HOCIIB 3apsy B
Mmertasesiil ¢gasi B okosi [IM]]. BuB4eHO BIIMB 30BHILIHIX YAHHUKIB (Hepopmallii, MarHiTHOTO I10JIs1, €7IEKTPOHHOTO
OIIPOMiHEHHS, TEMIIEPATyPH) Ha BJIaCTUBOCTI JIETOBAaHUX HUTKOIOAiI6HMX KpucTasiB Si, Ge, InSb Ta GaSb sk
YyTJIUBUX €JIEMEHTIB CEHCOPiB ME€XaHIUYHUX, TEIJIOBUX Ta MarHiTHUX Bean4uH. [IpoBeneHi fociiKeHHs 03BOINIIN
po3mupuTy (Pi3nvHi ySIBIEHHS IPO MEXaHi3MU TPAHCIIOPTY HOCIiB 3apsy B JIEFOBAaHMX HAMiBIIPOBiIIHMKOBUX
MiKpokpucTanax B okoJi [IM/] npu HU3bKUX TeMIneparypax, y CUIbHUX MarHiTHUX MOJISIX i ITiJT BIIJINBOM
OTNIPOMiHEHHSs eJIeKTPOHAMM BUCOKUX eHepriil. Ha 0CHOBi BUSIBJIEHUX HOBUX KiHETUYHUX €(DEKTiB po3p0o6JIeHO
KOHLIEMNIIi}0 CTBOPEHHS HaI4yT/IUBUX PAiallilHO CTIMKMX II'€30PE3UCTUBHNX CEHCOPIB, [i€31aTHUX B
€KCTpEMaJIbHMX YMOBAaX eKCIUlyaTallii, 30KkpeMa IIp1 KPiOreHHUX TEMIIEPATypax, Y CUIbHUX MArHiTHUX IOJISIX, IPU

OIIPOMIHEHHI €JIEKTPOHAMU BUCOKHUX €HEPTiH, Ki 3MOXKYTb 3HANUTH 3aCTOCYBaHHS B Pi3HUX rayly34X HAyKM i TEXHIKU.

2. The thesis is devoted to the complex studies of electro- and magnetotransport properties of the basic sensory
semiconductor whiskers in the wide ranges of temperature and magnetic field were carried out. New effects were
observed in whiskers, in particular, the first appearance of the Berry phase on the magnetoresistance field
dependences at the liquid helium temperature in strained n-type conductivity InSb and GaSb whiskers due to the
strong spin-orbit interaction of charge carriers in the vicinity to the metal-insulator transition that confirms the
two-dimensional nature of the electron gas in crystals. A transition from the effect of weak antilocalisation to the
weak localization of charge carriers at temperature about 4 K was detected in heavy doped whiskers with a
metallic type of conductivity in weak magnetic fields due to a change in the temperature correlation between
dephasing time and electron spin relaxation time. Surface superconductivity was first observed at a critical
temperature of 4.2 K in GaSb whiskers doped with tellurium due to the strong spin-orbit exchange interaction of
charge carriers in the metal phase in the vicinity to the metal-insulator transition. The influence of external factors
(strain, magnetic field, electron irradiation, temperature) on the properties of doped Si, Ge, InSb and GaSb
whiskers as sensitive elements of mechanical, thermal and magnetic sensors was studied. The physical
representations about the transport mechanisms of charge carriers are expanded due to the conducted studies for
doped semiconductor microcrystals in the vicinity to the metal-insulator transition at low temperatures in strong
magnetic fields and under the influence of high-energy electron irradiation. The concept of creating
supersensitive radiation-sensitive piezoresistance sensors has been developed due to the discovered new kinetic
effects in the whiskers. These sensors, which can be used in various fields of science and technology, are capable
of extreme operating conditions, in particular at cryogenic temperatures, in strong magnetic fields with irradiation
by high-energy electrons.
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