OT3bIB

o(HIMATEHOrO ONNOHEHTAa HA AUCCEpTaNMOHHYIO paborTy Epemuna Esrenns BiamumupoBuda
«B3AUMOCBSI3b MATHUTHOM U DJIEKTPUYECKOM TTOACUCTEM B OBBEMHBIX
KPUCTAJIJIAX U HAHOCTPYKTYPAX HA OCHOBE 3d NOHOB Fe Y1 Mn», npencraBieHHy O
Ha COMCKAHHE Y4YEHOM CTeNeHH JOKTOpa (QU3MKO-MAaTEMATHYECKHX HAyK IO CIEHHAIBHOCTH

01.04.11 - pus3rKa MarHUTHBIX SIBJICHUH

AKTyajJbHOCT, Tembl. JluccepranuonHas pabora Epemuna E.B. mocsmena
(QyHIaMEHTATLHOMY 3KCIIEPHMEHTATBHOMY HCCIIEOBAHHUIO MATHUTHBIX, TPAHCIIOPTHBIX CBOMCTB BO
BHEIIHEM MAarHMTHOM II0Jie¢ B OOBEMHBIX KpUCTAJZIaX MAHIAHUTOB U B IUIEHOYHBIX TYHHEIbHBIX H
TUGPHAHBIX CTPYKTypax. MccenoBanus B 3TOM HalpaBlIeHUH IIPHHAIEXAT K OJHOMY U3 Haubolee
aKTyalIbHBIX HampaBlieHuil B (u3iKe KOHICHCHPOBAHHOTO COCTOSIHMS — CIMHTpoHHKe. MHTepec K
Mo00HBIM 3a7a4yaM 00YCIIOBJIEH MOTEHIUATBHO MOJNE3HBIME (YHKIIMOHAIBHBIMU CBOMCTBAMH, KaK
TO MAarHMTONEKTpUUecKuM dddexToM, MyIbTHGEPPOITEKTPUYECKHMH CBOMCTBAMH W CIHH —
3aBHCHMBIMH SBJICHUSIMU B IUIAHAPHBIX CTPYKTypax.

B cBs3u ¢ atEM, npoBeneHHbie E.B. EpeMHHBIM ncClie0BaHMs ABISIOTCS 3HAYUTEIIBHBIMU
Kak B QyHIaMEHTaIbHOM, TaK U B IPUKJIaHOM aCIIeKTax.

CTpyKTypa U OCHOBHOe coJep:kaHue padoTel. /lyccepranus COCTOMT U3 BBEICHUS, CEMU
IJ1aB, 3aKJIIOYEHHs W CIIMCKA JIATEpaTypsl. PaboTa m3moxkeHa Ha 262 crpaHMIax, Bkmouas 104
pUCYHKa, 8 TaOIHIl ¥ CIIUCOK JIUTEPATyphl U3 221 HaWMEHOBAHUS.

Bo BBeleHHHM TPHBEICHO KpaTKoe OIMCAHWE pa3IHYHBIX (QU3HYECKHX MEXaHHU3MOB,
OTBETCTBEHHBIX 3a B3aMMOJECHCTBHE 3apsAIOBOM M CIMHOBOW IOJCHCTEM B MYJIbTH(EPpPOHKAX,
MapraiieBblX OKCHAaX — MaHTaHWTaX, B KOTOPBIX TposBIeTCs 3(QPEKT KOI0CCATBLHOrO
marautoconporusierus (KMC) ¥ B miaHapHBIX MarHUTHBIX CTPYKTypax Ha OCHOBe 3d MeTamwioB u
UX OKcHI0B. J[aHO 000CHOBaHUE aKTyaTbHOCTH BEIOPAHHOM TEMbI, CHOPMYIHPOBaHBI LIENb U 3aJa41
paboThl, MPUBEIEHBI OCHOBHBIE I10JIO’KEHHSI, BHIHOCUMBIE Ha 3allMTY.

[lepBas ri1aBa MOCBAIICHA JUTEPATYPHOMY 0030py TEOPETHYECKHMX H JKCIIEPHMEHTaIbHBIX
HCCIIEOBAaHUN MarHMTOdJIeKTpuYeckoro 3¢pdexkra B MyIbTU(EppOHKaxX, MarHUTOPE3UCTHBHBIX
SBJIEHUN U (a30BOMY PaCCIOCHHIO B MAaHTaHUTAX, CIMH-3aBUCHUMBIM SBJIICHHSM B TYHHEIBHBIX U
rUOpUIHBIX CTPYKTYpax.

Bo BTOpOii Ii1aBe ONMUCAHBI TEXHOJOTHH IIOJYYEHHS MOHOKPUCTAUIMYECKHX 00pa3ioB
OKCHOOpPaTOB CO CTPYKTYpOH XaHTHUTa W MAHTAaHUTOB CO CTPYKTYpOH MEPOBCKHUTA M 3€H3EHHUTA,
TAK)Ke TEXHOJOTMM IIPHUTOTOBJIEHUS  TYHHENBHBIX IUIAHAPHBIX CTPYKTYp (eppoMarHuTHBIN

MEeTLY/ JUANEKTPUK/ PEeppOMarHUTHEIE ~ MeTal ¥ THOPHOHBIX  CTPYKTYp.  OCHOBHBIMH
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SKCIIEPHMEHTATLHEIME METOJAMH, HCIIONb30BaHHBIMM aBTOPOM M ONHCAHHBIMH BO BTOPOH IJaBe
JUCCEPTAIUM SBIISIIOTCS H3MEPEHHs TEPMOJIMHAMUYECCKAX W KHHETHYECKHMX XapaKTEPUCTHK. Ocobo
HEOOXOMMMO OTMETHTB, 4TO JUIS NPOBEJEHHMs HCCIEIOBAHHH aBTOP CKOHCTPYHpOBal U cobpai
aBTOMATH3HPOBAHHBIE YCTAaHOBKM I H3MEPEHHS TPAHCIOPTHBIX, MarHATOTPAHCIIOPTHBIX U
IMIEKTPUUYECKHX CBOWCTB TBEPABIX T Ha IIOCTOSHHOM H NEPEMEHHOM TOKe. Taxoke UM co3naHa
METOMKA M3MEpEHHs DJIEKTPHYECKOM Moisipu3anuy Ha 6a3e CEpHHAHO BBITYCKaeMOH yCTaHOBKH
PPMS (Quantum Design).

B Tperhedl IilaBe HW3NOXEHBl OPUTHMHANBHBIE  PE3YNBTAThl IO  HMCCIEAOBAHHUIO
MArHHUTOYIEKTPHIECKOro 3P (PeKTa B PEAKO3EMENBHEIX OKCHOOpaTax cO CTPYKTYpOH XaHTUTA. DTH
COCNMHEHUS SBISIOTCS XOPOIIMMH MOIETbHBIMH OOBEKTaMM JUId IIOMCKAa MEXaHH3MOB
OTBETCTBEHHBIX 34 CHJILHOE MAarHUTOIIEKTPUYECKOE B3aMMOJEHCTBHE B MATHUTHBIX JIHUIJICKTPUKAX.
3mech TpPEACTaBI€Hbl OPHUTHHATBHBIE pPE3yNbTaThl HM3y4EHHS IMPOLECCOB B3aUMOACHCTBHS
MarHATHOM ¥ OJIEKTpHYECKOW monckcTeM B MoHokpucTammmdeckuX HoAl; xGay(BOs)s u
Sm,xLa,Fe3(BO3)s IpH CpaBHEHHH C MATHUTHBIME U MarHUTOYIPYTHMH CBOMCTBaMH. Y CTAaHOBJICH
O4YeHb HEOOBIYHBIH (PAKT, YTO C YBETMUYCHUEM KOHILEHTPAIMM HEMArHMTHOI'O HOHA JIAHTaHa pacTeT
5 (}eKTHBHBIN MarHUTHBIH MOMEHT Ha dopMynbHyto equnuiy B Smi.xLasFe;(BO3)s. Ha npumepe
HoAl;.xGay(BO3)s aBTOp mokasajl, 4ro BEJIMYMHA MarHUTOJJICKTPUYECKOTrO a¢dexra 3aBUCHT OT
daxTopa IBOMHMKOBAHUS, IPHBOMALIETO K YMEHBIICHHIO BEUYMHBI SJIEKTPUUECKON MOJSIPU3aLHH.
BakHEIM pEe3yNbTATOM IPOBEJEHHBIX HCCIEIOBAHUN sBIAETCS OOHapy)KEHHE KOPPEISHU
MArHATOZJIEKTPHYECKAX M MAarHUTOYIPYTHUX cBOMCTB B SmixLaxFe3(BO3)4, KOTOpas, 0 MHEHHIO
aBTOpa, CBsI3aHA C U3MEHEHHEM KPUCTAIMIECKOTO MOJIs, BEI3BAHHOTO JIOKAIbHBIMU HCKaKCHUSIMHL.

B ueTBEPTOIi I1aBe U3IAraloOTCs OPUTHHAIBHBIE PE3YJIbTATHI 10 MCCIEI0BAHUIO KPUCTAIIOB
MaHTaHUTOB €O CTpyKTypoit mepoBckuta (LajyEuy)o7PbosMnO; (y = 0, 0.2, 04 u 0.6).
OGHapy»X€eHO, YTO BBEJCHHE HMOHOB €BPOIMS CYIIECTBEHHO BIMSET HA TEMIEPATypy MarHHTHOTO
nepexoma (ot T¢=370 K mna y=0 no Tc=119 K mpu »=0.6), a xapakrep 3IEKTPUYECKOM
IPOBOJMMOCTH MEHSIETCS OT MeTaTndeckoro mpu y=0 1o nosxynpoBoaHHKoBOro mmpu y=0.6.

VcranoBieHo, 4to B obiactd MarautHoro mepexona (LajyEuy)o7PbosMnOs; umeer mecto
s dext konoccansroro Mmarauroconpotusnenus (KMC). Ero BenuuuHa u TemneparypHas 001acTh
CYIIECTBOBAaHHUS YBEIMYHBAIOTCS INPH YBEIHMUYSHHM COAEp)KaHHS HOHOB eBponus. B mHTepBaie
temmneparyp, rae Habmopaercs 3¢pdext KMC, perucTpupyrorcss HEIHHEHHBIE BOJIBTAMIIEPHBIE
XapaKTePUCTUKU, NMPUYEM XapaKTep HEIMHEHHOCTH 3aBUCHT OT BEJIMYMHBI MAarHUTHOTO TNOJS U

Habmonaercs npu H<30 k3. Bee 3T hakThl SBIAIOTCS KOCBEHHBIM YKa3aHHEM Ha CYIIECTBOBAaHHE

MarduTHOI'O (ba30130ro paccCIOCHU.

Ocoboe BHUMaHUE YACICHO H3YUYCHHIO (ba30130r0 pacCiIoCHuA B 3THX COCIAUHCHHAX. 1330 ()

II0Ka3aHo, q9T10 IMOBCACHUEC MarauTHBIX )44 TPaHCIIOPTHBIX CBOMCTB MaHIraHHTa




(Lag 4Euq,6)0.7Pbo3MnO3 X0poIo omucrBaeTCs B paMKax MOIEIH, IpEeroaraoleil Haluaue JByX
MarHuTHBIX (a3, KOTOpBIE TaKKe OTIMYAIOTCS JIEKTPUYECKHMH CBOMCTBAMH. BaXHBIM HTOrOM
paboThl ABNSAETCA NpAMOE HAGMIOJEHHE MArHUTHOTO ()a30BOT0 PACCIOSHHS. METOLOM MATHHTHOTO
pE€30HaHCa, KOTOPOE NMPOSBIIACTCS B BUAE PE30OHAHCHBIX JTHHUHN, IPUCYINUX Pa3IMYHBIM MATHHTHBIM
dasam. ABTopoMm yOenuTeNnbHO OBLIO JOKA3aHO, YTO OOBEMBI MATHUTHBIX ($az MeHSIOTCS OT
TEMIICPATYPBl W MAarHUTHOIO IIOJII, @ YBEIMYEHME TOKA IPUBOAMT K YBEIMYEHHIO 0OBeMa
npoBojsmed ¢asel. Bce 3TO JaeT BO3MOXKHOCTH yIpaBIIATH JJIEKTPUYECKUMH CBOMCTBAMH
KPHCTAJUIOB MAHIaHUTOB IIOCPECTBAM BHEIIHUX BO3AEHCTBHMN, B 4aCTHOCTH, TPAHCIIOPTHBIM TOKOM.

B maToM rimaBe mpomeccsl B3auMOIEHCTBHUS MATHHTHOH | JCKTPUYECKON MOACUCTEM

H3y4aroTCs B HOMHHAIIBHO YHCTBIX MOHOKpHCTaiax Pb3Mn7015 u nerupoBanneix moHamu Ga,
Ge u Fe. 3necs cnenyer ormeTnts, OGHApYKEHHBIH aBTOpoM B Pb3Mn7015 CTPYKTYPHBIH IIepexos
oT pomOmyeckoi (Pmna) x rexcaromanbHo# (P63/mem) cTpyKType HpH IOBBILIEHAX TEMIIEPaTypEHL.

MarHuTHbIe HCCTe0BaHNS BEIBIIIA PE3KyI0 aHoManio pu 72 K u IIHPOKKE MaKCUMyMBI ipu 20 K
1 160 K, xoTopele Takke HaONIOAIOTCS M HA TEMIIEPATYPHOH 3aBHCHMOCTH TEILTOEMKOCTH.
Bricokotemneparyprast aHomaimus npu 160 K  cBsa3bBaeTcs ¢ KJIACTEPHBIM MarHUTHBIM
YHOPAIOYCHUEM, TOT/A Kak nepexon npu 72 K ¢ ¢popmupoBaHHeM JaqbHEr0 MArHUTHOTO MOPSIIKA U
npu 20 K co cnmHoBo# nepeopuenTanueii. Kpome Toro 6bu1a 06HapyeHa aHOMATHS TeII0EMKOCTH
B paiione 250 K, 4ro coBmamaer ¢ TemmepaTypoifl CMEHBI THIIOB OpOBOAUMOCTU. BHenmpenwue
HEeMarHuTHBIX npuMeceii Ga’* u Ge*' IPUBOIUIO K HEKOTOPOMY IOHM)KCHHIO SHEPreTHKH
OOMEHHBIX MArHMTHBIX B3aHMOZEHCTBHH, KaKk TO YMEHBIICHHIO Temneparypel Heens wu
napaMarHuTHOM Temueparypel Kiopu. Torma kak jermpoBaHME MAarHUTHBIME KaTHOHamu Feo'
3aMETHBIM 00pa3oM MEHSIO0 MarHHTHBIE cBoHcTBa PbsMn;0;s5. B paMKax MOJEIH KOCBEHHOM CBSI3H
BBIIIOJIHCHA OLEHKA WMHTErpajioB OOMEHHBIX B3aHMMOJCHCTBHI B coemuHeHmH PbsMn;O;s, uro
II03BOJIKJIO OOBSACHUTH MAarHUTHOE MOBEAEHHE, KaK HOMHHAIBHO YHCTOrO PbsMn;0;5, tax u
nomupoBaHHOro nonamu Ga, Ge u Fe.

B mecroii rmaBe mpornecchl B3aMMONEHCTBUS MArHUTHOH 1 JJIEKTPUYECKON MOJICHCTEM
H3y4aloTCsl B TyHHENbHOH cTpykType LSMO/LSMI1-§0/MnSi/SiO,. BaxHO 0TMETHTB, uTO Bce
Pe3yIbTaThl UCCIENOBAHUN B TOM pasjene SBJISIOTCS HOBBLIMH. BBISIBIEHO BAMSHHE MArHETHOIO
TIOJIA M3-3a 3aBUCHMOCTH COIPOTHBICHHS TYHHENBHBIX IIEPEXOJ0B IOJ TOKOBBHIMH KOHTAKTAME OT
B3aMMHOH OPHCHTALMH HAMAarHMYEHHOCTEH (eppOMAarHHTHBIX BIICKTPOJOB. Y CTaHOBIEHO, 4YTO
YHPaBIHIEMOE  MAarHUTHBIM TIOJIEM MEPEKIIOYEHHE TOKOBBIX KOHTAKTOB OIPEIEsET s dext
TIOJIOXKUTEIBHOTO  MarHUTOCONIPOTHBNICHHS. BrepBrle 06GHApYXeHO IIepeKIIOYeHHe TOKOBBIX
KaHAJIOB TOJ JEHCTBHEM TOKa cMerneHus. OGHapyXeH (oroanexkrpuueckuit 3¢pdext u 06BICHEHDI

IPHYUHBI €T0 IIOSBJICHUS, CBSI3aHHBIE C renepauneﬁ SJIEKTPOH-ABIPOYHBIX nap B OUBJIEKTPHYECKOM

CJI0€.




B ceapMoii IiiaBe MPOLECCH B3aMMOJESWCTBHS MAarHUTHOH M 3JI€KTPUYECKOH IOJCHCTEM
uccnenyrores B ruopuasoit crpykrype Fe/SiO2/p-Si B mmpokoM TeMnepaTypHOM MHTEpBae. 31€Ch
aBTOPOM IIOKa3aHO, YTO B TaKoOW CTPYKType MAarHHTOCONPOTHBIECHHE HAa IIEPEMEHHOM TOKE
IIPEBBIIIAET €r0 3HAYECHUS HA IIOCTOSHHOM TOKE. JTO MOXHO OOBSICHHTH IPOLECCAMH IEpe3apsaKy

MIOBEPXHOCTHBIX LIEHTPOB Ha TrpaHmie paszena Si02/p-Si., a 4YyBCTBHTENBHOCTH MMIIENAHCA K

MAarHMTHOMY TIOJIFO CBSI3aHA C MEPECTPOMKOM 3HEPreTHYECKOH CTPYKTYpPhl MArHUTHBIX LIEHTPOB 11O
JEHUCTBHEM IIOJIS.

B saxmouyeHud c(hOpPMYJIMPOBAaHBI IOJydYeHHBIE aBTOPOM JUCCEpTAllMM  Hay4dHBIE
pe3ynbpTaThl. Bee BEIBOABI XOPOIIO 000CHOBAHbI U HE BBI3BIBAIOT BO3PAKEHHH.
CHuMCOK  JMTepaTypbl COINCPXKHT JOCTaTOYHO TONHYIO Oubamorpaguio IO  BOIpPOCaM,
pPaccMOTPEHHEBIM B paboTe, a aBTopedepar MOJTHOCTHIO OTPaXKaeT COAEPKaHUE JUCCEPTALHH.

Hay4yHasi HOBHM3HA pe3yJIbTATOB JHCCEPTAIMOHHON paborbl. Bce, pemaembie B
JUCCEPTAlMU 3ala4d SBISIOTCS HOBBIMH. OHHM BHOCSAT CYLIECTBEHHBIM BKJIaJ B IOHMMAaHHE
MAarHHTORJIEKTPHUECKHUX MPOIIECCOB B MYJIbTH(HEPPONKax; NIPOOIEMBbI CYIIIECTBOBAHUS U U3MEHEHUS
[P BHEIIHHX BO3JEHCTBUSIX HEOJHOPOTHOTO 3apsf0BOrO M MArHHUTHOTO COCTOSIHHSA ((pa3oBOro
pacciioeHus1) B MAaHTaHUTaX; BONPOCHI TPAHCIOPTa ¥ BO3HUKHOBEHHS (OTOMHIYIHMPOBAHHBIX
3} (exTOB B INIAaHAPHBIX TYHHEIBHBIX CTPYKTYpax; BOIPOCH! pa3pabOTKU (HU3UYECKHX IPHHIUIIOB
NeHCTBUS TOHKOIUIEHOYHBIX CTPYKTYp JUIS CO3JaHUS HOBBIX MAarHUTHBIX (DYHKIIMOHAJIBHBIX
3JIEMEHTOB CITMHTPOHUKH.

Haunbonee BaXXHBIMHU pe3yIbTaTaMu SIBIISIOTCS CIAETYIOIIUE:
1. OmpeneneHsl (GU3UYECKHE MEXAHHU3MBI, BIHSIOIIHAE HA MArHUTORNEKTpUYecKuit 3¢pdext B
okcubopaTtax co CTPYKTypOH XaHTHUTA.
2. MerogoM MarHHUTHOTO pe30HAHCAa SKCIEPUMEHTATBHO JIOKa3aHO CYIIECTBOBAHHE HAIMYHE
dazoBoro paccinoenuss B MoHoKpuctauiax (LagsEuge)o7PbosMnOs, ycraHoBneHbl (uznyeckue
MEXaHHU3MbI, OTBETCTBEHHBIE 32 H3MEHEHHE OTHOCUTEIHHOT0 00heMa MAarHUTHBIX (a3.
3. Iloctpoena monenb OOMEHHBIX CBsi3elf B CIOMCTOM MarHetuke PbisMn;Os, a Takxe B
nonupoBanHOM noHamu Fe, Ga u Ge, onuchIBaroIasi MarHUTHBIE CBOKCTBA.
4. VYcraHOBIEHBl MEXaHU3MBI (OpHEHTAIMS HAMArHUYEHHOCTH CJIOEB, HAJIMYHE OINTHYECKOrO
U3JIy4eHHs, BEJIMYMHA TOKA CMEIIEHMs) OTBETCTBEHHBIE 3a IPOIECC MEPEKIIOUYEHHS TOKOBBIX

KaHaJIOB B TYHHEJIbHOM HaHOCTpyKType LSMO/LSM1-§0/MnSi/SiO7.
5. Jloxaszano, uro B rubpunnoi HaHocTpykType Fe/SiO2/p-Si ¢ Gaprepom ILIOTTKH 3EKTPOHHBIA

TPAHCTIOPT ONPEIENSIETCs KaK IPOIECCaMU TIepe3aps ki TOBEPXHOCTHBIX LEHTPOB Ha FPAHUIIE pa3ziea
SiO2/p-Si, Tak ¥ MepecTPORKOH SHEPreTHUEeCKON CTPYKTYpPhl MArHUTHBIX LEHTPOB MOJ JAeHCTBHEM

Mar"duTHOI'O I10JIA.




CreneHb JOCTOBEPHOCTH pe3yJbTaTOB H O00OCHOBAHHOCTH BBIBOJAOB HCCEPTAINU
o0ecrieyrBaeTCs HKCIOJIb30BAHMEM KaK OPUTHHAIBHBIX, TaK M XOpOWIO anpoOMpPOBaHHBIX
9KCIIEPUMEHTATBHBIX METOIUK, TEOPETUYECKUX MOJETIEeH U BOCIIPOU3BOIUMOCTHIO pPE3YIHTATOB,
MOJTyYeHHBIX Ha pa3jHYHBIX MArHUTHBIX OOpasnax (MOHOKPHCTAIBI MYJIbTU(GEPPOUKOB H
MaHTaHUTOB, TYHHEJIbHBIE U JIUOJIHBIE IJITAHAPHBIE HAHOCTPYKTYPHI), SCHBIM (PH3UUECKUM CMBICIOM
YCTAaHOBJIEHHBIX 3aKOHOMEPHOCTEH, TINATEIbHBIM CpPAaBHUTEIBHBIM aHAIM30M IOJYYE€HHBIX
OKCIIEPUMEHTATBHBIX PEe3yIbTaTOB UCCIEJOBAaHUS C TeOpHEeH U OONBIINM 00BEMOM JTHUTEPATYpPHBIX
JAHHBIX. Pe3ynpTaThl omyOIMKOBaHbl B MOHOTpaduH, B nareHTe PO Ha n300peTeHne U mouTH B TPEX
JeCATKaX CTaTe IEHTpPaJbHBIX M 3apyOeXHBIX >KYpPHAJIOB, BKIIOUEHHBIX B mepeueHb BAK wu
npornwty anpobarro Ha Beecorosnsix, Beepoccuiickux 1 MexyHapo1HBIX KOH(EPEHIUIX.

IIpakTHYeckasi 3HAYMMOCTH MOJYYEHHBIX Pe3yJbTATOB CIIOCOOCTBYET pacIIUPEHHUIO
IpEeACTaBIEHH O NPHUPOAE CIHH-3aBUCHMBIX SBICHHA B MOHOKpPHCTANIAX H IUIaHAPHBIX
HAHOCTPYKTypax, II03BOJIIET CO3JaTh HOBBIE MAarHUTHbBIE (DYHKIHOHAIBHBIE MaTEPHAIBI IS
YCTPONCTB MUKPORJIEKTPOHUKH U CIIUHTPOHUKU. BaXHO OTMETHTBH, UTO B paMKax JaHHOU paboThl B
pe3ynbTaTe HMCCIENOBAHMS IIEPEKITIOYCHHS TOKOBBIX KAHAJOB B TYHHEJIBHOH CTPYKType
LSMO/LSM;50/MnSi/SiO, B reoMeTpud «TOK B IUIOCKOCTH» OBUT TONydYeH mareHT PO
«TyHHENBHBII MarHUTOPE3UCTHBHBIHA SJIEMEHT)

3ameuaHus K JuccepTauuoOHHOM padoTe.

1. Ilpu onmcaHuyM KpUBBIX HAMAarHWYMBAHUS METOJIOM TEPMOIMHAMUYECKOTO MOTEHIHAA
HaWJIydIlIMe coryiacue nosydaetrcs npu m = 1.7 puB/fu. mus woHa camapus, Torga Kak METOI0M
HelTpoHOorpaduu OBLTH ONpeJiesIeHbl MAarHUTHbIE MOMEHTBI caMapusi, KOTOPbIE COCTABHIIA Mg, =
0.24 pB/fu.. B pabGore Her 0OBsCHEHHS (PUIMUECKOH NPUUMHBI CTONH OONBINONO pasbpoca
3((GEKTUBHOIrO MAarHUTHOTO MOMEHTa HWOHA camMapus B OJHOM M TOM € COEIMHEHHH, HO
HU3MEPEHHOTO Pa3HbIMH METOIaMu?

3. B cempMmo#i riaBe mamccepTanuM yTBep)kmaercs, 4yro Hmke 250 K compotuBieHue
TYHHEJIBHOIO Iepexoja HaumHaeT OblcTpo pactd u npu 200 K Gosiee BBITOJHBIM CTaHOBHUTCA
TOKOBBIH IyTh MO BEPXHEH IIEHKE xKee3a. 3BeCcTHO, YTO KBaHTOMEXaHMIECKOE TYHHETMPOBAHHE
HE 3aBUCHT OT TEMIIEPATYPEI, IOITOMY 3TO TIOJIOKEHHE CIIEA0BAIO OBl HOSCHUTH MOAPOOHEH.

VKaszaHHBIE HENOCTaTKH HE CHIXKAIOT LIEHHOCTh palOThl W HE 3aTParMBaloT OCHOBHOTO
COZIEP)KaHMs JUCCEPTaIUH.

Bakmouenne. [uccepraimonnas pabora Epemuna Eprenust Biaqumuposuya BEIIOMHEHA HA
BBICOKOM HAyYHOM YPOBHE H MpEACTaBIsSET COOOH 3aBEPIICHHOE CaMOCTOSTEIRHOE HAyYHOE
uccnenosanue. Cunraro, 4To AUCCEpPTAMOHHAs paboTa «B3auMOCBSI3s MaTHUTHOR U SIEKTPHIECKOM
IOJICKCTEM B 00OBEMHBIX KPUCTAIAX W HAHOCTPYKTYpax Ha ocHoBe 3d moHOB Fe u Mny mo cBoeit

aKTyaJIbHOCTH, HayYHOMY YPOBHIO, 00BEMY peIlaeMBIX 3alay M 3aBEPUIEHHOCTH MCCIIEIOBAHHIA




oTBedaeT BceM TpeboBaHusM BAK, mpenbsBisieMbIM K JOKTOPCKHM AMCCEpTAlMsM. ABTOp paboThI
— Epemun EBrenuit BrnagumupoBud, 3aciykuBaeT MpUCYKICHUS YI€HOMH CTENEHU H0KTOpa Pu3uKo-

MaTeMaTH4ecKuX Hayk 1mo cneruaitbHocT 01.04.11- ¢pusruka MarHUTHBIX SIBIICHUH.

O¢unuaneHbIil ONNOHEHT - WieH-KoppecnoHaeHT PAH, noktop ¢us.-mar. Hayk,
Jupexrop @enepanbHOro rocy1apcTBEHHOTO OI0PKETHOTO YUPEXKACHUS HAYKH

«MHCcTHTYT Puzuku um. X.M. AMupxanosay Jlarecranckoro Hay4Horo meHTpa PAH

/
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He siBisieTcs uneHoM skcmepTHOro coBera BAK.

- JI.M. PamxaboBa
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