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HuceprariiiftHy  poOOTy NPUCBAYEHO  KOMIUIEKCHOMY  JOCIHIDKCHHIO
0COOJIMBOCTEM TeMIIEpaTypHUX 1 MarHiTOMOJbOBUX 3AJIEKHOCTEH EJIIEKTPUYHOTO
ONoOpy TBEPAMX PO3YMHIB cUCTEMU Bi—Mn 13 HM3BKMM BMICTOM MapraHuio (10
12 aT. %) 3a B3a€EMHO NEPIEHAUKYJISIPHOI Ta MapajiesibHOi OpIEHTAlli MarHITHOTO
OJIS 1 TPAHCTIOPTHOTO CTpyMy. OCHOBHY yBary mpHiJIeHO BCTAHOBJICHHIO BIUIUBY
KOHIIEHTpaIii Mn Ha BeTWYHMHY, aHI30TPOMII0 Ta MeXaHi3MU (HOpPMYyBaHHS
Mar”iToONnopy 3 ypaxyBaHHSIM 0araro3oHHOTO i 0araTOJIOJIMHHOTO XapakTepy
eJIEKTPOHHOI CTPYKTYpPH BICMYTOBOI1 MaTpHIli, BILTUBY MarHiTHOI ¢a3u o-BiMn Ta
MO>KJIMBUX KBaHTOBHUX €(DEKTIB.

VY BeTymi KOpOTKO OOIPYHTOBaHA aKTyalbHICTh TEMH JUCEPTaLIHOT poOOTH,
BU3HAYEHI METa Ta OCHOBHI 3aBJaHHS JOCHIIIKEHb, 00 €KTH, IPEAMET 1 METOJU
nociigxenb. ChopMmyrnboBaHa Ta BHKJIaJeHAa HAyKOBAa HOBHM3HA W IMpaKTHYHA
3HAUYLIICTh OTPUMAHUX pe3yJbTaTiB. HaBeaeHo maHi mpo OCOOUCTUI BHECOK
JIYcepTaHTa, ampobariito podoTn Ta myOIiKalii 3a TEMOIO JaucepTallii, a TaKoX
MOAAETHCS 1H(POPMAITis PO CTPYKTYPY Ta 00CST TUCepTaIiitHOT pOOOTH.

Y nepmomy po3aini «CTpyKTypHi, Mar”iTHI Ta €JIEKTPUYHI BJIACTHBOCTI
TBEepAUX po3unHiB Bi-Mn Ta BicMyTy» ITpoaHai30BaHO CyYaCHUM CTaH JIOCIHII>KEHb
CTPYKTYPHUX, MArHITHMX 1 MarHiTOTPAHCIIOPTHUX BJIACTUBOCTEW BICMYTY Ta
cnonyk cucreMd Bi-Mn. OcoOnuBy yBary mNpuaiieHO Oarato3oHHIM Ta
0aratoOIMHHINA E€JIEKTPOHHIM CTPYKTYypl BICMYTYy ¥ TBepAuxX po3uuHiB Bi—Mn,

MarHiTHUM TepeTBOpeHHsIM y a3l  o-BiMn, 3HATTIO 0aratogoiMHHOTO



BUPOJIPKEHHA, a TaK0XX OCOOJIMBOCTSIM TEMIEPaTYpHOI MOBEIIHKHU €JIIEKTPUUYHOTO
ONopy 3a BIACYTHOCTI MAarHiTHOIO MOJS Ta MarHiTOONOpPYy YHCTOrO BICMYTY 1
TBepAUX po3uuHIB Bi—Mn 3a pi3HUX Opi€HTallli MAarHiTHOTO IOJSI BIJHOCHO
TPAHCIIOPTHOTO CTPYMY.

JApyruii po3gini «OTpumaHHS 3pa3KiB Ta METOJIU EKCIIEPUMEHTAJIbHUX
JOCIIJIKEHB» TPUCBIYEHO OIUCY CHUHTE3y TEKCTYPOBAHUX MOJIKPUCTATIYHUX
3pa3kiB BiossoMns3 soFeoe2 Ta BigsosMni1,92 MeToioM bpimxMena, iX e1eMEeHTHOTO 1
CTPYKTYpPHO-()a30BOTO aHaizy, a TaKOXK METOIUK JOCITIDKCHHS
CJIEKTPOTPAHCHIOPTHUX BiacTUBOCTe. IlokazaHo, MmO 3pa3ku SBISIOTH COOOIO
BICMYTOBY MaTpPHULIO 3 BKIIFOUEHHIMHU MarHiTHoi (pa3u a-BiMn.

TemmeparypHi Ta Mar”iTONOJIbOBI 3aJ€KHOCTI EJIEKTPUYHOTO OIOpY
BHUMIPIOBAJIM YOTUPUKOHTAKTHUM METOJIOM Ha ycTaHoBli PPMS Quantum Design y
temriepatypHaomy intepsaii 10 300 K 1 marnitaux nomsix 1o 140 xE 3a mapanenbHoi
Ta TEPIEeHAUKYJSIPHOI OpIEHTAIIl MarHiTHOrO IMOJISI BIJHOCHO TPAHCIOPTHOIO
CTpyMy. BuMiproBaHHSI €E€KTpOOIOPY Ha MOCTIMHOMY CTpyMi OyJio 3p0o0JieHO Ha
NpeNu3iiiHii yCTaHOBII BTy MiKpoKOHTakTHOI criektpockonii @TIHT im. B.1.
Bepkina HAH Ykpainu 3 BUKOpHCTaHHSIM NporpaMHoro 3adesneueHHs LabVIEW
B iHTepBaii 2—300 K ta maraiTaux noysx 10 40 kE.

Y TperbomMy po3aiii «TemmepaTypHi 3aJIeKHOCTI MarHiTOONOPY TBEPIUX
po3urHIB Bigs coMn3 soFeo 2 Ta BisgosMni1,92» HaBEIEHO PE3yNbTaTH JOCIIHKEHHS
TEMIIepaTypPHHUX 3ATEKHOCTEH EIIEKTPUYHOTO OMOPY IIUX MaTepiaiiB 3a BICyTHOCTI
30BHIIIHBOI'O MArHITHOIO IOJSl Ta B MAarHITHUX TOJIIX PI3HOI BEJIWYUHU 3a
napajgeabHOl W TEPIeHIUKYJISIPHOI OpIEHTAIlM TMOJISI BIIHOCHO TPaHCHIOPTHOTO
CTpyMy.

[IpoBeneHo mopiBHsUIBHUN aHami3 3anexxHocTedl R(7) nisi 1BOX TBEpIUX
PO3YMHIB 1 YUCTOTO BICMYTY, IIO J1ajJO0 3MOTY BCTAHOBUTH BIUIUB 301UJIbIIECHHS
kKoHieHTpaiii Mn Bix 3,69 no 11,92 ar. % Ha xapakTep HEpeHECEHHs 3apsiay.

[Toka3aHo, 1110 3a BIICYyTHOCTI MarHiTHOT'O 10JI1 OOMBa TBEP/I1 PO3YMHU 30€pIratoTh



METaJIeBU XapakTep MNPOBIAHOCTI, oaHaK i BigsosMniig crocrepiratoThes
ICTOTHIIIA HENHIMHICTh 3alIeKHOCTI, mepernH moomm3y 70 K Ta kBagpatnuna
HU3BKOTEMIICpATypHa JUISHKA, TO1 K MoBeaiHKa Bios soMn3 soFeo 62 € OIMIKUOFO 10
MOBEIIHKY YUCTOTO BICMYTY.

BcranoBneHo, 10 TPUKIANaHHS MAarHITHOTO TIOJISA CHPUYWHSAE 3HAYHE
30UTbIIEHHS €JIEKTPUYHOTO OIMOPY Ta MOSIBY HEMOHOTOHHUX 3aniexkHocTeit R(7). Ha
HUX BUHUKAIOTh MAKCUMYMHU, MOJIOKEHHS SKUX 31 30UIBIIIEHHSIM MarHiTHOTO TOJIst
3MINIy€eThCA B 00JacTh BUIUX Temmeparyp. Jns BigsosMniie Taki Mmakcumymu
CIIOCTEpIraloThCsl K 3a MEPHeHAMKYJApPHOI, TaK 1 3a MapajesibHOi OpileHTaIlii
MarHiTHOT'O MOJIsI BIIHOCHO TPAHCHOPTHOIO CTPYMY, TO1 sIK i Bios soMnj3 soFeo 62
BOHM BHSBJIEHI JMINE 3a TNEPHEHIUKYJIApHOi opieHTarli. IIpoaHanizoBaHo
3aJICKHICTh TEMITEpATypHU MAaKCUMYMY BiJl BETMUMHHA MarHiTHOTO TIOJIS Ta TIOKA3aHo,
Mo 31 30UIBIICHHSIM KOHIIEHTpaIii Mn MOCHIIOETHCS BHECOK MEXaHI3MIiB, HE
OB’ s13aHUX Oe€3MocepeIHbO 3 OpOITaTbHUM BUKPUBJICHHSM TPAEKTOPIM HOCIIB
3apsny. BusBneHi ocoONMMBOCTI MOB’sS3aHO 31 3MIHOIO CIIBBIJHOINEHHS BHECKIB
€JIEKTPOHHOTO 1 JIPKOBOTO KaHajiB, BIUIMBOM MarHiTHOT (a3su o-BiMn Ta
aH130TPOIIE€I0 MarHiTOTPAHCIOPTHUX BIACTUBOCTEM.

VY d4erBepromy po3aini «MarHiTonojgb0Bl 3aJ€KHOCTI €JIEKTPOONOpY
TBEpAUX PO3unHIB BiossoMnzeoFeos> Ta BigsosMniio» HaBeIeHO pe3ybTaTh
JOCIIJKEHHSI TOJbOBUX 3aJIEKHOCTEM MAar”iToonopy 3a pi3HUX (PIKCOBAHUX
TEeMIlepaTyp 1 JBOX B3a€EMHHMX OpPIEHTAIlli MAarHiTHOTO TOJS Ta TPAHCIIOPTHOTO
CTPyMy. HaBEIE€HO  pe3yJbTaTH  JIOCHIIPKEHHS  TOJIbOBUX  3AJIEKHOCTEH
MarHiToonopy 3a pi3HHX (QikcoBaHUX Temmeparyp 1 mapanensHoi (H || /) Ta
nepneHauKyspHoi (H L I) opieHTalliif MardiTHOTO IMOJIsl BITHOCHO TPAHCIIOPTHOTO
ctpyMy. IIpoBeneHo MOpiBHSUIbBHUI aHaji3 BEJIMYMHH, aHI30TPOINi Ta XapakTepy
MOJIbOBUX 3aJICKHOCTEW BIJIHOCHOTO MarHiTOONOpY JJisi 000X CKJIAJIB, a TAaKOXK X
3ICTaBJICHHS 3 JITEPATypHUMH JAHUMU JUIsl 4ucTOro BicMyTy. [lokazano, 110

MarHiTOOMNip 3aJUIIAEThCA JOJATHUM Y BCbOMY JOCIIJ)KEHOMY 1HTEpBall



TeMIIepaTyp 1 MOJiB, a HOro BeJIMYMHA B TMOINEpeyHid KoHQirypaii iCTOTHO
NEPEBUIILY€ 3HAYECHHS, OTPUMAaH1 B O30BXKHIN KOH(Iryparii.

Bussieno 3miny GopMu MarHiTOMOILOBUX 3aJEKHOCTEH MarHiTOONoOpy 3i
3MIHOIO TeMneparypu Ta KoHueHTpauii Mn. [lokazano, mio 3a HU3bKUX TEMIIEpaTyp
CIOCTEpIratoThes JIIHINHI W cadKl cTeneHeBl IUISHKH, a 3a Ttemneparyp 150 K 1
BUILIC Y CWIBHUX MArHITHUX TOJISIX 3aJIeKHOCTI HaOyBalOTh MaiiKe JIIHIHHOTO
xapakrtepy. st BiosgoMns goFeo62 32 Temnepatypu 5 K ycTaHOBIEHO MakKCUMyMH
Mar"iToornopy B mojsx Omm3bko 30-40 kE, sxi moxyTs OyTu mMOB’s3aHi 3
HAOJIMKEHHAM €JIEKTPOHHOI CUCTEMH BICMYTOBOI MAaTpHIIl O KBAHTOBOT Mexi. J{mst
Bigs,0sMnii92 mokazaHo, MO 31 30UIBIICHHSM KOHIEHTparii Mn BenmunHa
MarHiTOONOpy 3MEHIIYEThCSI, @ HU3bKOTEMIIepaTypH1 0COOJIMBOCTI 30€piraroThes B
HIMPIIOMY 1HTEpBaJll TEMIEPATYP, IO CBIAYUTH MPO AOJATKOBHM BILJIMB MAarHITHOT
dasu a-BiMn.

Iatuii  po3ain «MexanismMu (opMyBaHHS MAarHiTOONOpYy B TBEPAUX
po3unHax BiossoMn3eoFeos2 Ta BiggosMniie2» NPUCBIYEHO y3arajaibHEHHIO
OTPUMAHUX EKCHEPUMEHTAJIbHUX pe3yibTaTiB 1 BCTAHOBJICHHIO OCHOBHHX
YUHHUKIB, 110 BHM3HAYalOTh OCOOJMBOCTI TMOBEIIHKM MAarHiTOTPAHCIOPTHHUX
BJIACTUBOCTEN JociikeHux MarepianiB. [lokazaHo, 110 NEpeHECEHHsS 3apsny
MEePEBAXXHO BiIOYBAETHCSA y BICMYTOBIM MaTpHIll, TOAl SK BKJIIOUECHHS MarHiTHOI
¢da3u a-BiMn BruMBaroTh Ha pyXJIMBICTb 1 pO3CIFOBaHHS HOCIIB 3apsiy, a TAKOXK Ha
CHIBBIIHOIIIEHHSI BHECKIB €JICKTPOHHOTO Ta JIPKOBOTO KaHaiB. PO3rIIIHYTO POJh
0arato30HHOI €JIEKTPOHHOI CTPYKTYpPH BICMYTy, MarHiTHOi aHizorpomii o-BiMn,
TEKCTYPOBAHOI MOJIKPUCTANIYHOI OYI0BU 3pa3KiB 1 MOXKJIMBUX KBAHTOBUX €(EKTIB.
3anponoHOBAaHO TOSICHEHHS 3MEHIIEHHS MAarHiTOOmopy 31 30LIbIICHHSIM
KOHIIeHTpalii Mn, a TakoX NPUPOIU HHU3BKOTEMIIEpAaTypHUX MaKCHUMyMiB Ha
MarHiTONOJBOBUX 3JIEKHOCTAX 3 YpaxXyBaHHSIM HAOJIMKEHHS eJIEKTPOHHOI

CHUCTEMH JI0 KBAaHTOBOT MEXK1 Ta MOKJIMBOI IIEPEOpi€HTAIlil MAarHITHUX MOMEHTIB Mn.



OtpuMani B jaucepTalliiHiii poOOTI pe3yJIbTaTH HE JIUIIE TOTIUOIIOIThH
(dyHIaMeHTallbHI YSIBICHHS NPO MAarHiTOTPAHCHOPTHI BJIACTUBOCTI TBEPAUX
po3umnHiB cuctemu Bi—-Mn, a i MalOTh NIpakTUYHE 3HAUYCHHS. 30KpeMa, pe3yJibTaTu
JcepTaillii, CTBOPIOIOTh HaAyKOBI MEPEAYMOBH JIJIsl 3aCTOCYBAHHS TBEPIUX PO3UMHIB
cuctemMu Bi—-Mn y MaraiTokepoBaHUX PE3UCTHUBHUX €JIeMEHTaX, 0€3KOHTaKTHUX
BUMIPIOBa4YaX CTPyMYy Ta CHCTEMax KOHTPOJIO MAarHiTHUX TOJIB. 3aKOHOMIPHOCTI
BIUTUBY KOHIIEHTpAIlii Mn, TemMmnepatypu Ta B3aEMHOI Opi€HTAIIi1 MAarHITHOTO TIOJIA 1
TPAHCIOPTHOTO CTPYMY, L0 OyJM BUSBIECHI B Pe3yibTaTi JOCHIIKEHb, MOXYTb
OyTH BUKOpHCTaH1 Jyisi BUOOPY ONTHUMAJIBHOTO CKJIAaay Marepiany ¥ pexuMiB Horo
po0oTH, 3aneXHO BiJ HEOOXIAHOI YYTIMBOCTI, JialMa3oHy MAar”HiTHUX MOJIB 1
TeMneparypHux yMoB. OcoOJWBOCTI  aHI30TPOIHOIO MAarHITOOIOpPY, CIIiH-
3aJIeKHOTO PO3CIFOBAHHS Ta B3a€EMO/IIi HOCIIB 3apsiay 3 MarHiTHOIO ¢a3zor o-BiMn
TaKOX 3YMOBIIIOIOTh NMEPCHEKTUBHICTh MOAAIBUIOTO AOCTIKEHHS LHUX TBEPAUX
PO3YMHIB SIK MOTEHUIMHUX MaTepialiB AJis CIIHTPOHHUX MPUCTPOIB.

KurouoBi cioBa: TBepAl pO3YMHHM, TPAHCHOPT 3apsny, EJIEKTPOOoIHip,
Mar”iToomip, aHI30TPOIHUM MAarHiTOOMIp, CHIH-3QJIGKHI SBHUINA TEPEHOCY,
MarHeTu3M, CTPYKTYpHO-(a30BUI aHali3, CIIH-3aJ€KHE PO3CIIOBAHHSA, KBAaHTOBA
Mexa, eIEKTPOHHA 30HHA CTPYKTYpa, PiBHI €HEprii, HamBMeTall, TeKCTYPOBaHUMN

HOJIiKpI/ICTaJI, CIIJIaBH.
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ABSTRACT

Yarovyi V.M. Features of magnetoresistance behavior in Bi-Mn solid
solutions with low manganese content. — Qualifying scientific work on manuscript
rights.

The thesis to obtain a Doctor of Philosophy degree in the specialty 104 -
“Physics and astronomy”. — B.I. Verkin Institute for Low Temperature Physics and
Engineering of the National Academy of Sciences of Ukraine, Kharkiv, 2026.

This dissertation is devoted to a comprehensive study of the temperature and
magnetic field dependencies of the electrical resistance of solid solutions in the Bi—
Mn system with low manganese content (up to 12 at. %) under mutually
perpendicular and parallel orientations of the magnetic field and the transport
current. The main focus is on determining 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 influence of the a-BiMn magnetic phase, and possible quantum
effects.

The introduction briefly justifies the relevance of the dissertation topic and
defines the purpose and main research objectives, as well as the research subjects,
focus, and methods. The scientific novelty and practical significance of the results
obtained are formulated and presented. It provides information on the author’s
personal contribution, the testing of the work, and publications related to the
dissertation topic, as well as details regarding the structure and scope of the
dissertation.

The first chapter “Structural, Magnetic, and Electrical Properties of Bi-Mn
Solid Solutions and Bismuth” analyzes the current state of research on the structural,
magnetic, and magnetotransport properties of bismuth and compounds of the Bi—-Mn
system. Particular attention is paid to the multi-band electronic and multi-valley

structure of bismuth and Bi—Mn solid solutions, removal of multivalley degeneracy,
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magnetic transitions in the o-BiMn phase, as well as the peculiarities of the
temperature dependence of electrical resistance in the absence of a magnetic field
and the magnetoresistance of pure bismuth and Bi—Mn solid solutions under various
orientations of the magnetic field relative to the transport current.

The second chapter “Sample preparation and experimental methods™ is
devoted to describing the synthesis of textured polycrystalline samples of
Bigs.coMns3 eoFeo.62 and Bigs.0sMni1.92 using the Bridgman method, their elemental and
structural-phase analysis, as well as methods for studying their electrotransport
properties. It is shown that the samples consist of a bismuth matrix with inclusions
of the a-BiMn magnetic phase.

The temperature and magnetic field dependencies of electrical resistance were
measured using the four-contact method on a Quantum Design PPMS system over
a temperature range up to 300 K and magnetic fields up to 140 kE, with the magnetic
field oriented both parallel and perpendicular to the transport current. Direct current
electrical resistance measurements were performed on a precision setup at the Point-
Contact Spectroscopy Department of the B. Verkin Institute for Low Temperature
Physics and Engineering of the National Academy of Sciences of Ukraine in the
temperature range of 2-300 K and magnetic fields up to 40 kE. The automation of
data acquisition and the initial processing of experimental data were implemented
using specialized software and methodological tools developed in the LabVIEW
integrated graphical programming environment.

In the third chapter “Temperature dependences of the magnetoresistance of
the solid solutions BiossoMn3eoFeos2 and Bigs.osMni1.92” presents the results of a
study of the temperature dependencies of the electrical resistance of these materials
in the absence of an external magnetic field and in magnetic fields of various
strengths, with the field oriented parallel and perpendicular to the transport current.

A comparative analysis of the R(7) dependencies for the two solid solutions

and pure bismuth was conducted, which made it possible to determine the effect of
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increasing the Mn concentration from 3.69 to 11.92 at.% on the nature of charge
transport. It is shown that in the absence of a magnetic field, both solid solutions
retain metallic conductivity, however, for BigsosMniig92, a more pronounced
nonlinearity in the dependence, a kink near 70 K, and a quadratic low-temperature
region are observed, whereas the behavior of BiossoMns.soFeos: is closer to that of
pure bismuth.

It has been established that the application of a magnetic field causes a
significant increase in electrical resistance and the appearance of non-monotonic
R(T) dependencies. These dependencies exhibit maxima whose positions shift
toward higher temperatures as the magnetic field increases. For Bigs.0sMni1.92 such
maxima are observed for both perpendicular and parallel orientations of the
magnetic field relative to the transport current, whereas for Bios ¢oMns3.¢oF€o.62, they
are detected only for the perpendicular orientation. The dependence of the peak
temperature on the magnetic field strength was analyzed, and it was shown that as
the Mn concentration increases, the contribution of mechanisms not directly related
to the orbital distortion of charge carrier trajectories becomes stronger. The observed
features are associated with changes in the ratio of contributions from the electron
and hole channels, the influence of the a-BiMn magnetic phase, and the anisotropy
of magnetotransport properties.

In the fourth chapter “Magnetic-field dependences of the electrical
resistance of Bios.soMn3.c9Feo.s2 and BissosMni1.92 solid solutions” the magnetic-field
dependences of magnetoresistance measured at various fixed temperatures are
presented for parallel (H || /) and perpendicular (H L [) orientations of the external
magnetic field with respect to the transport current. A comparative analysis of the
magnitude, anisotropy, and character of the field dependences of the relative
magnetoresistance was performed for both compositions, and the results were
compared with literature data for pure bismuth. It was shown that the

magnetoresistance remains positive over the entire investigated range of
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temperatures and magnetic fields, while its magnitude in the transverse
configuration substantially exceeds that obtained in the longitudinal configuration.

Changes in the shape of the magnetic-field dependences of magnetoresistance
with temperature and Mn concentration were revealed. At low temperatures, linear
and weak power-law regions were observed, whereas at temperatures of 150 K and
above, the dependences became nearly linear in strong magnetic fields. For
Bigs.coMns eoFeos2 at 5 K, magnetoresistance maxima were found at magnetic fields
of approximately 30—40 kOe. These maxima may be associated with the approach
of the electronic system of the bismuth matrix to the quantum limit. A comparison
with BigsosMni192 showed that increasing the Mn concentration reduces the
magnitude of the magnetoresistance, while the low-temperature features persist over
a broader temperature range, indicating an additional contribution from the magnetic
a-BiMn phase.

The fifth chapter “Mechanisms of magnetoresistance formation in
Bios.soMns.goFeo.62 and BigsosMnii1.92 solid solutions™ is devoted to summarizing the
experimental results and identifying the principal factors governing the
magnetotransport behavior of the investigated materials. It is shown that charge
transport occurs predominantly through the bismuth matrix, whereas inclusions of
the magnetic a-BiMn phase affect the mobility and scattering of charge carriers, as
well as the relative contributions of the electron and hole conduction channels. The
study examines the role of the multi-zone and multi-valley nature of bismuth’s
electronic structure, the magnetic anisotropy of a-BiMn, the textured polycrystalline
structure of the samples, and possible quantum effects. An explanation is proposed
for the decrease in magnetoresistance with increasing Mn concentration and for the
origin of the low-temperature maxima in the magnetic-field dependences, taking into
account the approach of the electronic system to the quantum limit and a possible

reorientation of the Mn magnetic moments.
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The results obtained in this dissertation not only deepen our fundamental
understanding of the magnetotransport properties of Bi—-Mn solid solutions but also
have practical significance. In particular, the results obtained in this dissertation
provide the scientific groundwork for the application of Bi—Mn solid solutions in
magnetically controlled resistive elements, multi-valley qubits, non-contact current
sensors, and magnetic field monitoring systems. The patterns of how Mn
concentration, temperature, and the mutual orientation of the magnetic field and
transport current affect the behavior, which were identified in this study, can be used
to select the optimal material composition and operating conditions depending on
the required sensitivity, magnetic field range, and temperature conditions. The
characteristics of anisotropic magnetoresistance, spin-dependent scattering, and the
interaction of charge carriers with the magnetic phase of a-BiMn also highlight the
promise of further research into these solid solutions as potential materials for
spintronic devices.

Keywords: solid solutions, charge transport, electroresistance,
magnetoresistance, anisotropic magnetoresistance, spin-dependent transport
phenomena, magnetism, structural-phase analysis, spin-dependent scattering,
quantum limit, electronic band structure, energy levels, semimetals, textured

polycrystal, alloys
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