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®0TOHAMATHMYMBAHUE MHOT"OAOMEHHBX ¢EPPOMATHETUKOB
CBETOM C LIMPKY JIIPHOW MOJSIPUSALIMENR

I'M.Teuwxun, H. A.Toxman

Tloxasano, uTO Npy NMOrJIOWEHUH IPPKY.IAPHO-TIONAPU3OBAHHOTO CBE-
Ta MHOT'OLLOMEHHbIMY MarHeTHKaMit ¢ KPyrOBbIM IUXPOU3MOM, MOXET 0~
ABAATbCA POTOHAMAarHMUuBanue, B mMaruurHeix MOJYNPOBOSHUKAX,  OHO
06yCII0BIEHO pa3HOM, 61arofaps KpyroBoMy 0MXpou3My, KOHIEHTpamel
doToHOCHT e,

1. B dbeppomarueTukax cymecTByeT JOMeHHAS CTPYKTypa, 6aaronaps
KOTOpO# B OTCYTCTBUM BHEUIHEr0 MArHUTHOIO IOJS KPUCTALI UMeeT Hyle-
BYI0 HAMArHMYeHHOCTb, [Ipn sToM NpefnoiaraeTcs, YT0 BeANYMHA NapaMer-
pa o6MeHHOI'0 B3aumopeiicTBusa J B pa3saMuyHbIX JOMEHaX ofHa u Ta xe, Of -
HAKO BO3MOXHBI CUTyalMu, KOraa B @eppoMarieruke JOMEHbl C HIPOTUBOTIO -
JI0XXHO HANpaBJEHHbIMM BEKTODAMH HAMArHMYEHHOCTM UMET pas3iluuHbie
BeJuuuHbl napamerpa J . Tak, Hanpumep, B xpomoBbiX mnuuensx ‘CdCr Sc
[1], xamkorenunax eppormst EuC, EuS [2] — marmuTHbIX nOJyNpoBOAHKKAX,
rpanarax YIG [3], cymecTByer kpyrosoi AuXpousm, onpefelsieMblit pas-
AMYHBIM KO3 duupenTom noraomenus csera K, u K_ AU pasHbX Kpyro-
BBIX nonspusaimpii. [losToMy npu ocsemenun Mal"HI/ITHOI‘O NOAYNPOBOJHMUKE
CBETOM C ompejeJtieHHO# KpyroBoi nonﬂpuaalmeﬁl N0 ABAAETCH pa3JnyHoe:
KOJuuecTBO GOTOSJIEKTPOHOB B JOMEHAX C HPOTHUBOMNO/IO XHEIMY HAlpaBJie-
HUAMM HAMAHUUEHHOCTU, A TaK KaK SIEKTPOHbl YYACTBYT B KOCBEHHOM
obmene (cM., Hanpumep, [4]), obdekTHBHAS  KOHCTAHTA 0bMen-
HO[O -B3auMoAeicTBMS OKa3hiBAETCH pas/MuHOi. AHANOTMYHO B IpaHaTax
YIG , roe ¢oTononceeTka MpUBOAUT K mepexonam [3]1Mexny yposHsMHU no-
Ha Fe®" | B cocenmux momenax umeercs pa3samuyHoe KOJUYECTBO STUX KO-
HOB B BO30YXIeHHOM cocTosHuy, B KOTOpOM napamerp J, Boobue rosops,
apyroi,

B racrosmeit paboTe paccCMOTPeHbl BOSHUKAWIKE B Pe3yJbTaTe 5TOro
M3MeHeHNs B PaBHOBECHO# JoMeHHo# cTpykType. Kak Oyner nokasamo, B
OTCYTCTBMM BfiellHer0 MarHWTHOI'O MOJS WHMPUHBI TOMEHOB G Pa3 AMYHbIMK
HanpasieHUAMU BEKTOPOB HAMArHMUEHHOCTY OyAyT Pa3saAMYHBIMU, UTO NpPH-
BONUT K HaMaruunueHHocTy obpasua. Tem cambiM mpoucxoaut doTonamMar -
HUUMBAHKE MHOIONOMEHHOT0 PeppoMarHeTyka CBETOM C ONMpefeleHHol Kpy-
ropoii noaspusauueit, 3aMeTuM, UTO NMOrJAOUIEHNE CBETA ONpENeasieTCs MeK-
TpOHHbIMI/I liepexonamMy, BbI3bIBAEMBIMU 3JleKTPUUYECKKM NOJIEM CBeTa, Of-
Hako 5P dekT 06ycJIoBIEH KPYIOBBIM AUXPOUIMOM, MPOUCXOL AMUM U3-3a
pPeNATUBUCTCKUX B3auMoIeicTBui,

2. PapHoBecHas 10MeHHas CTPYKTYpa HAXOAUTCH U3 YCAOBUA MUHUMYMa
NOJHOM sHepruu. Bynem nus npocTorsl paccMaTpuBaTh KpUCTaJI C MO JO-
COBOJ noMenno# cTpykTypoit., Hafinem Maruurocratuueckyio sHepruo Ta-
KO# CTPYKTYpbl, "le mupuHa fomenoB ¢ M, u — M, paBna a u b . Kpuc-

1) Hanpapienne pacnpocTpaHeHus cBeTa BHIGPAHO BIOAp, HANpPaBieH!s HaMarki-

YeHHOCTH,
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Taal BhiGepeM B popMe NMIACTUHBI TOMIMHH [ ¢ Jerkoit ockio no ocu 0Z

U TeplneHlKKyISpHOA MAocKOoCTH maAacTulbl, Pelias 1ByMepHOe ypaBHEHUE
Jlanaaca [as MarHUTOCTATHYECKOTO MOTEHUMANA C UBBECTHBIMYU I'PAHNUHBI-
MM yCJOBUAMHU, HETPYAHO NMOJYUUTh, YTO MArHUTOCTATUYECKAS FHEPrud,
npuxofsmaicy Ha 06beM, ~ eIMHUIA IO AN NAACTHHB YMHOXEHHAs Ha
tommuny ! ects )

W, B = + —— sin
MC (a +b )% 7 nd a+b

n=1

2aM2 (b - 2] M2 21
nMi(b ~a) 3,,(a+b)2 w rrna) )

roe Mo ~ HAaMarHMYeHHOCTh
O6meHnas sHeprus, NpUXOANMascsA Ha TOT Xe 06%eM, ecThb

v 7, (— 7,(=2 1132 = e e 228
Tobm =T 1a+b+2a+bJa§ z—‘14.2*-a+bx
[S?

a

’ (2)

rne a - NOCTOSHHA] peuweTku, S ~ BeJIMINHA CINHAE, ']1 -~ obMeHHas
KOHCTaHTa B JoMeHe a, /, — COOTBETCTBEHHO NAA fOMeHa b . JHeprus
20l '

a +b
HOCTb GHepFMV[ CTE€HKU. PaBHOBeCHOQ 3HaueHue do ’ do IIapaMeTpOB a =
=a—-b, d=a+ b ONpesersOTCA YCIOBUAMU MMHUMUS A MU

X ;("]1 —‘.fz)

HOMEHHO# CTEHKM TOr0 Xe ofneMa eCThb Weop = , TOe 0 =~ MI0T-

oW oW
5 - 0, > 0, rne W = ¥, + Fogm + ¥ere, (3)
Ypapueuns (3) npu a/d < 1 gant cooTHOwWeHns
a, ('Jl—-'fz)'S2 ’ (7, -7, )E]
d, " 8aMZa® r 4o = 4o BETTITE r @

Mpu 3TOM UJEHbl BBICUIMX MOPANAKOB MajocTy N0 napamerpy d/l << 1 omy-
uenbl; 30ech d ° /2 — paBHOBeCHOe 3HAuYeHUe WHPUHBI JOMEHa MpH Jy=T,
Vs (4) caenyer, *yto WupKHa JOMeHa ¢ BOJbIIUM 3HAUEHHeM napame’rpa 7
cTaHoBuTCH 6oabue, Tenepb B onpefenenun JOMEHHOR CTPYKTYPHl Hapany
C MarHuToCTaTHuecKoi-sHeprueit, sHeprueil JoOMeHHEIX TPAHUI] yYacTByeT

u o6MenHas sHeprusi. [lpn ¢ # 0 go6aBouyHas MarHMTOCTaTHYeCKas! SHEPrud,
POMOpIMOHAibHAR a?, CTPEMUTCH @ 0BPATUTH B HyJAb; ONHAKO N0GaBKa
u3-33 Pa3AMYHbIX KOHCTAHT OGMEHHOr'0 B3 auMOf eicTBMA PONOPIMOHaIbHA
a ¥, TaK Kak B3ammopeiicTeue GeppoMaruuTHoe, TO OHO CTPEMMUTCH K pocC-
TY @ TpU ] >, U |ea| npu J,<J,,asron 03HaYaeT POCT AOMeHa

c 60JIbU.IMM snaqe}meM napame'rpa ] .Bas e, umeeTcsa abconoTHBIA MUHK-
MYM TOJHOA SHEpruy U MOJHOE U3MeHEeHue SHePruu u3-3a nepecTpoiiku 10-

DIlpu @ = b us (1) nosyyaeTcs M3BeCTHbI pe3yIbTAT 415 MAHUTOCTATHYECKOS
SHepr'iM TOMEeHHOM CTPYKTYpHBI, Ipu ¢ = () — COOTBETCTBEHHO SHEPrius OZHOPO/-
HO HAMAarHUYEHHOM NMAACTUHBI TOMIMHBL [ .
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MEHHO# CTPYKTYpHI
(J -/, )21S8?
4"M2 . 6

AV =- (5)

3. Bosuuxuwag B pe3yJbTare nepecTpoiku nonocorsoﬁl) uomem{oﬁ cwpyx-
TYpH HaMarsyeHHoctb AM ecTb

AM 2a, (]1 “]2)52 6
M, = "d, T T&ngMZa® (®)

(4] (]

PaccMOTpuM MarHuTHeie NOAYNPOBONHUKYU, THe HOCHTE.M YUacTBYIOT B
KOCBEHHOM 06MeHe, cnenya [4], umeem

A 2/3 'AS -
J ~< ” ) ny =n, , )

/ 6 kg Tc a, q, N
rae fig, = (2 mdS )¥?, T, - remneparypa Kiopu, N — nossoe uucio co-
crosanuii B 3oue Bpuaniosua, ny, ¥ n, — KOHUEHTpaIMH HocuTedeil B JoMe-
Hax e M b cooTBeTcTBeHHO 2), '4 — KOHCTaHTa s - d-0bMeHa, m — mMacca

91eKTpoHa. Taxum 06 pa3oM, XOTa OTHOCHTelbHOe GOTOHAMArHMUNBaAHNE
y n, —~n .
IpONOpIMOHAABHO MajoMy NapaMeTpy J.TV__‘A’ » OAHAKO OHO COLEPXUT U

GoJbloji mapaMeTp ~ OTHOuWIEHHe SHepruii 0OMeHHOT0 B3aUMOAENCTBUA K
MarHMTOCTaTHUECKOMY peldATUBUCTCKOMY .[losToMy XapakTepHas OLeHKa Be-

JuuuHbl 3¢ dekTa ecThb
AM

M

]

~<_"_>2 R il N“ "y (8)

Bripaxag pasHocTb (n 1 n2) yepe3 AK = K, - K_ , noayuum, uro
OTHOCUTEAbHOE (OTOHAMarHMuMBaHue MHOIOJOMEHHOI'O NOJ yIpOBOAHUKA

AM P AKr (A4S )2/2

=~ 0,1 — ml/z‘Mz. ’ (9)

[+]

raie P — NOTOK MOINHOCTH CBETA YACTOTH w, r =— BPEM st XHUOHK doTdHO-
cuTeNd,

B zakiiouyenue nposenem oleHKH fas CdCr , rneno [1]AK ~
~103%¢cM™ 1, nas noTOKA MOWHOCTH CBETa P21 ﬁT/CMZ, nojaras r ~
~10™ S cek, umeem AM. /M ~ 1072,

Uncruryt npukaaguoit dpusuxy IlocTymuaa B pegaxmuio
Axanemun nayk CCCP 8 nexabpsa 1980 r,

DlepecTpoitka CTPYKTYpH! ¢ 3aMBIKAIOIMMI [OMEHaMK GYI1eT PacCMOTpeHu B OT-
neibHoit paboTe; NpeBapuTelbHOE UCCHENOBaHN e IOKa3hIBAET, UTO B STOM
cayyae spdexr Oonblle Ha napameTp L/d.

2) Myt noiaraem, 4To a, b > 'L, rae ‘L — nuddysnonnas ununa,oﬁmvmo 9TO yC-
JIOBYE B MarHUTHBIX noxynposommxax BEINOAHEHO,
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