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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. Enextpo- i MarHiTOTpaHCIIOPTHI BJIaCTUBOCTI 6@30BUX CEHCOPHUX HUTKONOAiIOHMX KpucTanis Si, Ge, InSb, GaSb B

OKOJIi [IEPEXOAY METAJ-i€JIEKTPUK

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

Pedepar:

1. Incepralisi IpUCBAYEHA KOMIIJIEKCHOMY BUBUEHHIO €JIEKTPO- Ta MarHiTOTPAHCIIOPTHUX BJIACTUBOCTEN 6a30BUX
CEHCOPHUX HaliBIPOBIAHUKOBUX HUTKONOIOHMX KPUCTAJIB y IIMPOKOMY iHTe€pBaJi TeMIepaTyp i MarHiTHUX MOJIB.
BusBieHi HOBi edeKTH y HUTKONOJiOHUX KpUCTalax, 30KpeMa BIieplile BCTaHOBJIeHa MosiBa ¢a3u beppi B 10J1bOBUX
3aJIEXKHOCTSIX MarHiTOOINIOPY IPU TeMIIepaTypi piaxoro resito gedopmoBaHux 3paskis InSb ta GaSb n-tuny
MIPOBiTHOCTI, 3yMOBJIEHA CUJIBHOIO CIiH-OPOiTaZIbHOIO B3aEMOJII€I0 HOCIIB 3apsaay B obsacti [IM/I, mo ninTBepmxye
IBOBHMMIPDHY IIPUPOLY €JIEKTPOHHOTO ra3y y Kpucrasax. B cijibHO JIeroBaHMX HUTKOIMOAIOHMX KPUCTAJax i3
MEeTaJIeBUM TUIIOM IIPOBiJHOCTI B C1abKMUX MarHiTHUX I0OJISIX BUSIBJIEHO I1epeXif Bi edpeKTy ciabKoi
aHTUJIOKasIi3alii 1o ciabKoi oKasisallii HociiB 3apsty Ipu Temneparypi nopsjgka 4 K, 3ymosyieHuit 3MiHOIO 3
TEMIIePATyPOIO CHiBBiJHOLIEHHS MXK 4acoM 36010 a3y Ta 4acOM CIiHOBOi pesiakcallii es1eKTpoHiB. Y

HUTKOINOAiI6HMX KpucTasax GaSb, jeroBanux Teaypom, BIieplie BUSIBIEHO I0BEPXHEBY HAJIIPOBIHICTh IpU



KpUTHAYHIN Temneparypi 4,2 K, 110 3yMOBJIEHO CUJIbHOIO CIIiIH-OPOiTalbHOI0 OOMIHHOIO B3a€MOJI€I0 HOCIIB 3apsy B
meTaseBil ¢gasi B okosi [IM/I. BuB4eHO BIIJIMB 30BHIIIHIX YMHHUKIB (HedopMallii, MarHiTHOTO 110Jisl, €JIeKTPOHHOTO
OIIPOMiHEHHS], TEMIIEPATYPH) Ha BJIaCTUBOCTI JIETOBAaHUX HUTKOIOAiI6HMX KpucTaiB Si, Ge, InSb Ta GaSb sk
YyTJIMBUX €JIEMEHTIB CEHCOPiB ME€XaHIUHNUX, TETJIOBUX Ta MarHiTHUX BeJn4yuH. [IpoBesieHi OCiIKeHHs [O3BOINIIN
po3mupuTy (Pi3NvHi ySIBIEHHS IPO MEXaHi3MU TPAHCIIOPTY HOCIIB 3apsy B JIEFOBAHUX HAIiBIIPOBiIIHMKOBUX
MiKpoKpucTanax B okoJii [IM]l npy HU3bKUX TEMIIEPATYPAX, Y CUJIBHUX MarHiTHUX I10JI4X 1 Mif] BIZINBOM
ONIPOMiHEHHS eJIEeKTPOHAMM BUCOKUX eHepriil. Ha 0CHOBi BUSIBJIEHUX HOBUX KiHETUYHUX €(DEKTiB PO3p06JIEHO
KOHIIETIIi}0 CTBOPEHHS HaIIyTIMBUX PalialliiHO CTIKMX IT'€30PE3UCTUBHUX CEHCOPIB, [li€31aTHUX B
€KCTpeMaJbHUX YMOBAaX €KCIUIyaTallil, 30KpeMa MpY KPiOT€eHHUX TEMIIEPATypax, Y CUJIBHMX MarHiTHUX MOJISX, IpU

OIIPOMIHEHHI €JIEKTPOHAMU BUCOKHUX €HEPTiH, AKi 3MOXKYTb 3HANTH 3aCTOCYBaHHS B Pi3HUX rayly34X HAyKU i TEXHIKN.

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.

Jep>kaBHHH peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iHHOBaLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH.



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa Ilo-0aThKOBI:
1. Ipy>kuHiH AHatoJiin OJ1eKCaHIPOBUAY

2. Druzhynin Anatoliy O.

KBasigikamis: n. 1. 1., 05.27.01, 05.27.06
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ipy>xuHiH AHatoiit OneKcaHIpOBAY

2. Druzhynin Anatoliy O.

KBasigikanis: n. 1. 1., 05.27.01, 05.27.06
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. €BTYX AHATOJII1 AHTOHOBUY

2. Evtukh Anatoliy A.
KBasigikanis: 1. ¢.-m. 1., 01.04.10

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Li>xk borman PomaHoBuY

2. Tsizh Bohdan R.

KBasigikamis: 1. r. 1., 05.27.06
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. XpunyHos 'eHHanii CeMmeHOBUY

2. Khripunov Gennadiy S.

KBasigikamis: n. 1. u., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

['orpa 3enon IOpiftoBruy

l'orpa 3enon IOpiftoBry

FOpuenko T.A.



