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Pedepar/aHoTanis:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO KOMIIJIEKCHOMY [IOCJIiIP)KEHHIO TEMIIEPATYPHUX i MarHiTONOIbOBUX
3aJIE;KHOCTEN €JIEKTPUYHOTO ONOPY TEKCTYPOBAHMX IMOJIIKPUCTANIYHUX TBEPAUX PO3UMHIB cuctemu Bi-Mn 3
HU3bKAM BMiCTOM Mapratijo. MeTo po60Tu 6yJi0 BCTAaHOBJIEHHS BILJIMBY KOHLEHTpallii Mn Ha BeJIM4YMHY,
aHI30TPOIiI0 Ta MEXaHi3MU (OPMYBaHHSI MarHiTOONOPY 3 YpaxyBaHHSIM 6araTo30HHOTO 1 6araToj0JIMHHOTO
XapaKTepy €JIEKTPOHHOI CTPYKTYPH BiCMYTOBOI MaTpHuLi, BKJIIOYEHb MArHiTHOI (pa3u 0-BiMn i cTpykTypHOi
HEOJHOPIIHOCTI 3pa3kKiB. JlocifikeHo NoliKprCcTaniyHi TeKCTypoBaHi 3pasku Bi95,69Mn3,69Fe0,62 ta
Bi88,08Mn11,92, orpumani metogom bpimkmeHa. 3a pe3ynbTaTaMy €J1eMEHTHOTO i CTPYKTYpHO-(a30BOro aHalizy
BCTAHOBJIEHO, 10 BOHU CKJIaAI0ThCSI 3 BICMYTOBOI MaTpULi 3 BK/IIIOUEHHSIMY MarHitHoi ¢gasu 0-BiMn. TemnepatypHi
Ta MarHiTONOJILOBI 3aJIEXKHOCTI €JIEKTPUYHOTO OMOPY BUMIPSIHO YOTUPUKOHTAKTHUM METOLOM y TEMIIEPATYPHOMY

intepsani 2-300 K i marHiTHuX noJisax go 140 kE 3a napasnesnbHoi Ta NepneHgyKySPHOL Opi€eHTAallill MarHiTHOTO



I10J151 BiTHOCHO TPaHCIIOPTHOTO CTPYMy. [1oKa3zaHo, 110 3a BiflCYyTHOCTi MarHiTHOrO MOJIs 00U/ABA TBEP/i PO3YMHU
MaloTb MeTajieBUl xapakTep nposigHocTi. [Iyis Bi88,08Mn11,92 BusaBneHo HeniHilHiCTh 3anexHocTi R(T), nepernn
no6su3y 70 K i kBazpaTUYHYy HU3bKOTEMIIEPATYPHY AiMISIHKY, TOAI sIK NoBeiHKa Bi95,69Mn3,69Fe0,62 € 611K4010
IO OBEIiHKM YUCTOTO BicMyTy. [IpuKialaHHs 30BHIITHBOIO MAarHiTHOTO I10J1s1 TPU3BOAUTD 10 CYTTEBOTO
301/IbIIEHHS €JIEKTPUYHOTO OIOPY Ta MOSIBY HEMOHOTOHHUX 3ajexxHocTel R(T) 3 Makcumymamu, TeMIepaTypa sSIKUx
3MilllyeThCsl O BULIMX 3Ha4YeHb 3i 30isbiieHHsIM noJist. [is Bi88,08Mn11,92 makcuMymu criocTepiraroThest 3a 000X
opieHTaliil noss, a ang Bi95,69Mn3,69Fe0,62 - nue 3a koHdirypauii H o I. BcraHoBieHO, 1110 MarHitoomnip
3aJIMIIAETHCS JOJATHUM Y BCbOMY JOCJIIKEHOMY iHTEpBaJi TeMIIEPATyP i OJIiB, a 1Or0 BeJINYMHA 32 KOHPirypaii
H olicroTHo nepesuiye 3HaueHHs, oTpuMaHi 3a H o 1. 3i 36inbmenHsam KoHuenTpauii Mn Big 3,69 no 11,92 at. %
MarHiToonip 3MeHUIyeTbCsl, IPUYOMY KOHILIEHTPALiiHMI BIJIMB HAlO6i/Ib1I [IOMITHUI Y IO3L0BXHiN KoHirypauii. 3a
temrepatypu 5 K gjis Bi95,69Mn3,69Fe0,62 BusIBJIEHO MAaKCUMyMU MarHiToornopy B noJsix 6;113pko 30-40 KE, ski
IIOB'SI3aHO 3 HAOJIMKEHHSIM €JIEKTPOHHOI CHCTeMU BiCMyTOBOi MaTpulLi 10 KBaHTOBOI Mexxi. [lyist Bi88,08Mn11,92
HU3bKOTEMIIepaTypHi OCOOGIMBOCTI 36€piraloThCsl B LIMPIIOMY TEMIIEpaTypHOMY iHTEpBaJi, [0 CBiTYUTD IIPO
JOJIaTKOBUH BIIJIMB MarHitHoi ¢asu 0-BiMn. O6rpyHTOBAHO, 110 NTepEeHEeCEeHHS 3apsily NepeBaXkKHO BiIOyBA€THCS Y
BiCMYTOBIll MaTpHUILi, TOi K BKJIIIOYEHH 0-BiMn BIUIMBAIOTh HA PYXJIUBICTH 1 pO3CiI0BaHHS HOCIIB 3apsay Ta
CIIiBBiZJHOLIIEHHS BHECKIB €JIEKTPOHHOTO 1 IipKOBOIO KaHasliB. 3alIpOIIOHOBAHO MOsICHEHHSI GOPMYyBaHHS
MarHiToonopy CIijIbHOIO Ji€l0 Op6iTasbHOrO e(eKTy, 6araTo30HHOTO Ta 6araTogO0JIMHHOIO €J1eKTPOHHO-IipKOBOTIO
TPaHCIIOPTY, MarHiTHOI aHi30TpoMmii Ta BHYTPIlIHbOrO MarueTusmy ¢asu 0-BiMn, clliH-3a/1€5KHOTr0 pOo3CiloBaHHH,
TEKCTYPOBAHOI NOTIKPUCTAJIiYHOI 6YI,0BHY, @ 32 HU3bKUX TEMIIEPATYP — HAOJIMKEHHS! €JIEKTPOHHOI CUCTEMHU J10
KBaHTOBOI MeXi 11 MOXKJIMBOI IlepeopieHTallii MarHiTHUX MOMEHTIB Mn. OTpruMaHi pe3yabTaTy MOrIubII00Th
YSIBJIEHHS [IDO MarHiTOTPaHCIIOPTHI BJIACTUBOCTI TBEPAUX PO34MHIB Bi-Mn i CTBOPIOIOTh HAYKOBI N1€PELYMOBU JIJIS1
iX [MOJa/IBbIIOro NOCIIKEHHS SIK TOTEHUIMHUX MaTepialiB [J1s1 MarHiTOKEPOBAHMX PE3UCTUBHUX €JIEMEHTIB,
0€3KOHTAaKTHUX BUMIipIOBayiB CTPyMy, CUCTEM KOHTPOJIIO MarHiTHUX I10J1iB, TOJIMHHUX KBAHTOBUX i CITIHTPOHHUX
IIPUCTPOIB.

2. This dissertation is devoted to a comprehensive study of the temperature and magnetic field dependencies of
the electrical resistance of textured polycrystalline solid solutions of the Bi-Mn system with a low manganese
content. The aim of the work was to determine the effect of Mn concentration on the magnitude, anisotropy, and
formation mechanisms of magnetoresistance, taking into account the multi-zone and multi-valley nature of the
electronic structure of the bismuth matrix, the inclusions of the o-BiMn magnetic phase, and the structural
heterogeneity of the samples. Polycrystalline textured samples of Bi95.69Mn3.69Fe0.62 and Bi88.08Mn11.92,
obtained by the Bridgman method, were studied. Based on the results of elemental and structural-phase analysis,
it was established that they consist of a bismuth matrix with inclusions of the o-BiMn magnetic phase. The
temperature and magnetic field dependencies of electrical resistance were measured using the four-contact
method over a temperature range of 2-300 K and in magnetic fields up to 140 kE, with the magnetic field oriented
both parallel and perpendicular to the transport current. It has been shown that, in the absence of a magnetic field,
both solid solutions exhibit metallic conductivity. For Bi88.08Mn11.92, a nonlinear dependence of R(T), a kink near
70 K, and a quadratic low-temperature region were observed, whereas the behavior of Bi95.69Mn3.69Fe0.62 is
closer to that of pure bismuth. The application of an external magnetic field leads to a significant increase in
electrical resistance and the appearance of non-monotonic R(T) curves with maxima whose temperatures shift to
higher values as the field increases. For Bi88.08Mn11.92, maxima are observed for both field orientations, whereas
for Bi95.69Mn3.69Fe0.62, they are observed only for the H oI configuration. It has been established that the
magnetoresistance remains positive throughout the entire range of temperatures and fields studied, and its value
for the H oI configuration significantly exceeds the values obtained for H o 1. As the Mn concentration increases
from 3.69 to 11.92 at.%, the magnetoresistance decreases, with the concentration effect being most pronounced in
the longitudinal configuration. At a temperature of 5 K for Bi95.69Mn3.69Fe0.62, peaks in the magnetoresistance
were observed in fields of approximately 30-40 kE, which is associated with the approach of the electronic system
of the bismuth matrix to the quantum limit. For Bi88.08Mn11.92, the low-temperature features persist over a wider
temperature range, indicating an additional influence of the o-BiMn magnetic phase. It is substantiated that charge



transfer mainly occurs in the bismuth matrix, while o-BiMn inclusions affect the mobility and scattering of charge
carriers and the ratio of contributions of electron and hole channels. An explanation of the formation of
magnetoresistance is proposed by the joint action of the orbital effect, multi-band and multi-valley electron-hole
transport, magnetic anisotropy and internal magnetism of the o-BiMn phase, spin-dependent scattering, textured
polycrystalline structure, and at low temperatures - the approach of the electronic system to the quantum limit
and the possible reorientation of Mn magnetic moments. The obtained results deepen the understanding of the
magnetotransport properties of Bi-Mn solid solutions and create scientific prerequisites for their further study as
potential materials for magnetically controlled resistive elements, contactless current meters, magnetic field
control systems, valley quantum and spintronic devices.
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