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Iloctynuna B pefakuuo 18 masa 2009 r.

PaccmaTpuBaeTca BIUAHYE CUIBHOTO MarHUTHOIO NOJA Ha 31eKTpoHHYI0 cTpykTypy BTCII kynpaTos. Uc-

cliefloBaHVe TIPOBOAUTCA B pamKax ¢t —t' —t'/ — J* monenu, npu 3ToM addekT AelcTBUA CUILHOTO MAarHUTHOTO

IIOJA YUYTEH He TOJbKO B BH/Ee 3€€MaHOBCHKOI'0O pacilelllieHWA OQHO3JeKTPOHHBIX ypOBHeﬁ, HO TaKMe B YHciax

3aMnoJHEeHUA COCTOAHMIR ¢ Pa3HbIMMU IIPOCKIUAMMU CIIMHA U B (l)OpMPIpOBaHHPI CIIMHOBBIX KOPPEIALNNOHHBIX beHK-

muii. ITone cunTaeTcA HACTONILKO CUITBHBIM, UYTO BC€ CIIMHLI BLICTPAUBAIOTCHA IIO IOJIO. B pe3yiabTaTe noly4eHa

nepecTpoiika noBepxHocTy ®PepMH OT YeThIpeXx ALIPOUHBIX KAPMaHOB BOKPYI HOJalbHOM Toukw (7w/2,m/2) B

mapamMarfHuTHON ¢ase K GoILIIOMY OBIPOYHOMY KapmaHy Bokpyr (m,m) B deppomaruutHoit ¢daze. Ilo mepe

YMeHbUIeHUAA BEIUYUHbI MarHUTHOI'O IIOJA 6b11 oﬁﬂapymeH pPAO KBAHTOBBIX CbaSOBbIX IepexonoB, IIPOABIAIO-

IIUXCA B UIBMEHEHHHU TOIIOJOI'MHY IIOBEPXHOCTHU (I)epMn. HepeCTpoﬁKa IIOBEPXHOCTHU CDepMH C YMEeHbUI€EHNEeM I10JA

U IIpU pOCTe OONMUPOBAHUA B OTCYTCTBHE IIOJA KaUYeCTBEHHO OOMHAKOBA.

PACS: 71.18.+y, 73.43.Nq, 74.25.Jb, 74.72.—h

1. HecMoTpsa Ha TO, UTO 2INEKTPOHHAA CTPYKTYpa
BTCII rynpaToB AABNAETCA BamHelIel UX XapaKkTepuc-
TUKOI B HOpManbHO# (ase, AnA Hee 10 cUX MOpP He CY-
I[eCTBYeT e[UHOro mpejacTaBieHusa. Paznuunnie Teope-
THYeCKUEe U SKCIepUMeHTalbHble paGoThl NpeAIaraiT
CBOU KapTHUHKI 30HHON CTPYKTYpPhI 1 noBepxHocTu Dep-
mu. B uwactHocTH, B skcnepumentax no ARPES [1] B
cnaGogonupoBanuoMm pemume ana LSCO moBepxHOCTH
@depMu mpeAcTaBifeT coG0il YeThIpe AYTH, TOrAa Kak B
pabote [2] anna coegunenns Nay_,Ca, Cuz O2Cly a1 Ay-
M HACTONBKO PACTAHYThI, YTO MOTYT paccMaTpPUBATh-
cfl KaK JAbIpouHbIe KapMmaHbl. IlocnenHee yTBep:AeHUE
HOAePHMUBAETCA UCCIE0BAaHUAMY KBAHTOBBIX OCIUIIA-
uuii [3], B KOTOPBIX U3MepAIach MIOMaAb ABY MEPHOH 110-
BepxHocTH Pepmu, a 3HAUNT, U KOIUYECTBO HOCUTENEl
B cucteme. IIpuuem ¢aKT TOro, 4TO YKMCIO JbIPOK, PE-
naraeMoe 3KCIEPUMEHTOM, He COOTBETCTBYET pealbHOi
CTeNeHU IONUPOBAHUA COEJUHEHUH, MPUBEI K 3aKII0ve-
HUIO 0 Hanuuue vacTteil moBepxHoctu Depmu, OTHOCH-
H[UXCA K 3JIeKTPOHaM, U Kotopele HeBuauMbl B ARPES.
K Tomy e BbIBO[Yy MPHILIU NPU KccieqoBaHuu 3dderTa
Xonna Ha OZHOCHOMHBIX M IBYXCIOMHBIX KynpaTax [4], B
KOTOPOM KOHCTaHTa Xojla MPU YMEeHbIIEHUH TeMIepa-
TYpbl MeHfila CBOM 3HAK, TeM caMbIM 0003Hayaf cMe-
Hy OCHOBHOro Tuna Hocuteneil. OfHAKO B CBA3U C BTU-
Mu paGoraMu XouyeTcA 06paTUTh BHUMAaHWE HE CTOINb-

1e-mail: macplay@mail.ru

KO Ha pa3iuyufA B KapTUHaX 3JeKTPOHHOI CTPYKTYpBI,
CKONBLKO Ha pa3nuyud B yCIOBUAX sKcnepumenta. Ilo-
ckonbky ARPES npousBoauTcsi B OTCYyTCTBUE MarHuT-
HOT'0 Molf, 8 KBaHTOBbIE ocHuInANNYN U 3pdert Xomra —
TOJbKO NPYU HaIWUYUKM CUILHOIO IOJf, ECTECTBEHHO BO3-
HUKaeT BOMPOC, MOMHO JM CPaBHUBAaTh 3TU pe3ylbTa-
Thl U BooOIlle, KaKkoB 3} (PeKT BIMAHUA MarHUTHOIO MO-
1 Ha 3IEKTPOHHYIO CTPYKTYpy. B HacTosmeil paGote
Mbl U3YUYUIM 3TOT 3(PPeKT U oOHapy:HUIU H3MeHeHue
Tononoruu noBepxHoctu Pepmu nox meiicTBUEM CHIb-
HOr0O MarHUTHOTO NOJA Ha NpUMepe OJHOCIOHHOr0 KyI-
para Las ,Sr,CuQ4. Ina uccienoBaHuA UCIONb3YETCA
t—t'—t" — J*-Mopenn, napaMeTphl KOTOPO#M BBIBOAATCA
U3 MHUKDOCKONHMYECKOH MHOro3oHHo# p-d-mogpenu. Ilo-
MHMO 3€eMaHOBCKOI'0 paclleleHUAl BbIPO#IEHHBIX MO0
DHEpPruy OJHOYaCTUYHbIX COCTOAHUN C pa3HOl NpOoeRIu-
elf cnuHa, UMeeT MeCTO BIUAHUE MOJA Ha YKCIa 3amlod-
HEHUA COOTBETCTBYIOMIMX COCTOAHUI U CIIMHOBbIE KOP-
penAanvoHHble QyHKINY, NpUYeM nocieguuit agpgert 6y-
JetT npeobnagaromuM. McnonbayeTca mpeamnonos;keHue o
JOCTaTOYHO CUJILHOM MarHMTHOM IoJie, KOTOpOe YNops-
J0YMBaeT CIUHBI HA y371ax B OAHOM HanpasieHuu (6yaem
CUMTATh, YTO ATO CIUH BBEPX), TOrja KaKk NEPeBOpOT B
COCTOfIHME C MPOTUBOINOJOMHON NpOEKIUel CIKHA BO3-
MO:K€EH 3a cueT KOHeuHol Temnepatypsl. IlokasaHo, uTo
[IpU [lepexojie OT apamMarHuTHo (a3bl K peppoMarHuT-
HOUt moBepxHOCTh @epMu MeHAET OpUEHTAIUIO OT LEHT-
pupoBaHHON BOKPYr ToukM (m/2,7/2) K LEHTPUPOBaH-
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HOIi BOKpPYT (m,7) AJA 30HBI KBa3WYacTHI[ CO CIMHOM
BHM3 (npotuB nons). Takie B camoil GeppomMarHnTHON
(aze mMpU BapbLUPOBAHUM BENMUMHLI MAarHUTHOTO MOJA
HMeeT MECTO PAJ KBaHTOBBIX (pa30BBIX IEPEXOA0B, BbI-
paMeHHbIX B M3MEHEHUH Tomojoruu nosepxsoctu Pep-
MM [JIfl 30HbI KBa3W4acTHI] CO CIIMHOM BBEPX.

2. B cBoem wuccrmegoanuun BTCII wrynpatoB
Mbl OTTalKMBaeMcCA OT OJHOCIOMHOrO0 CcOeIMHEeHUdA
Las_,Sr,CuQ4. IlockoabKy 3TO coefuHeHNe ABIAETCH
CHUCTEeMOl C CHIbHBIMU 3JEKTPOHHBIMHU KOppPeNAlUuAMU,
HCXOAHYIO MHOTO30HHYIO p-d-mMojenb XaG6Gapia c pe-
aNMCTUYHBIMHU TNapaMeTpaMH, MOIyYeHHRIMH B CXeMe
LDA+GTB [5] (nepBonpunuunusie LDA pacueTsr +
+ 06o6iweHHbIf MeTon CHIbHON cBA3M [6]), B obnacTu
HU3KOIHEPreTUYEeCKUX BO3GYMAEHUN MBI CBOAMM K
t — J*-momenu, momydaromeiicaA u3 Moaenu XaGGapna
B npegene U > t [7—10]. ra mozens 3amuchiBaeTcA
INA  [bIPOUHBIX BO3GyMOeHUil, 0GPa3yOUNX 30HBI
KBa3WyacTHUIl, ONUChIBAEMBIX omepaTopamu XaGOapaa

chrs = |o){(S un X‘}’S = |&){S, 3mecb |o) — noralnbHOE
COCTOIHME OJHON HOBIPKM C MpoeKlueil cnuHa o, a
|S) — mByxaeipounsiit cuuraer HRaura—Paiica. 7 K

MHKPOCKONNYECKOi Teopuu [5] ciegyeT HeoGXOAMMOCTh
YYUTBHIBaTh NMEPECKOKN Ha Opyrue AUYEHKH OO TPEThEro
6nusaiiero cocefja BRIIOYUTENbHO, MO3TOMY t — J*-
Mojenb nepexonut B t—t' —t"” — J* mogens, J* o3nauaer,
YTO YUYMTHIBAIOTCA HE TONbKO OOMEHHbIE cllaraemble, HO
U TpeXIeHTPOBhIe KOppenupoBaHHble Nepeckoku. Ilox
JIefcTBUEM TOJA OBYKPaTHO BBLIPOAEHHOE 10 dHEPTrHu
B MNapaMarHuUTHOM (asze OZHOYACTUYHOE COCTOAHUE
paculerifieTc Ha COCTOAHMA C BHePruAMM e;-pupH u
e1+upH. IonpaBka pupH, cBAsanHasa ¢ B3auMoneicT-
BHEM CNMHA C MarHUTHBIM MOJEeM, Ja;e MPU BelnduHe
monAa 300Tn sABIAeTcA He3HAUMTENILHOI (nopﬂJma
0.015B). Omnpenenenue uymcen 3amnonHEHMA OXHOYAC-
TUYHBIX COCTOAHUM MOHO NPOU3BECTH C MOMOIILIO
COBMECTHOT'O pellleHUA YpaBHEHUM Ha XMMIOTEHIIHAN

l+z =) p,+2(X5), (1)

rie & — cTeneHb JONMPOBAHUA AbIPKAMU, U yCIOBUSA MOJ-
HOTBI Oa3uca

Y oxoT+ X5 =1 (2)

o

O61iee yuCIO COCTOAHUI AJNA OJHOUACTUYHOr'O CEKTOpa
ruab6eproBa mpocTpaHcTBa ».py, = 1 —z. Ecmn cunm-

o
TaTb, 4YTO CIIUH C HpOBHlIPIeﬁ O HamnpasnJjieH MO0 MOoJII0, TO
Il COCTOAHUA C ATOM HpOGKHHeﬁ YHUCJIO0 3alnoJIHEHUA

po=(X77) = (1—no) (1-2), ®3)
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a co CIMHOM BHHU3
Ps = <X‘;§‘_’> =ngo(1—2), 4)

rie nog — KOHIEHTpalUfA NepeBEPHYTHIX NPOTHUB MOJIA
COMHOB NP ONpEJENEHHO TeMnepaType:

) (5)

Wtan, ramunsToHuan t — t' — t" — J*-Monenu umeet

BU/L

H= Z (e1—20ppH — p) X37+ Z (62 —2u) X5° +

fo f
+ 3t XETXGS4 D Ty (XETXGT — XGTXT) —
fgo fgo

tmitia —_— -

SoxooyaS SoyxooyoS
- Z (Xm Xl Xn _Xm Xl Xn )) (6)
ct

mlno
— 972

rae Jpg = 2tfg/Ect — KOHCTaHTa 3¢ (eKTUBHOro 0OMeH-
HOr0 B3aMMOJelCTBHUA 3a cUeT NepeCKOKOB B HUKHIOIO
xab0apA0BCKYIO 30Hy U 00paTHO, tj, — BHy TPU30HHbIE Ie-
PecKoKM Memay Adeiikamu, ¢ — Me30HHbIE IEPECKOKH
Memy fidyeiikamu, E.; — nusneKTpuyeckas menb c Ie-
peHocOM 3apsfja.

Jlns HaXomIeHUA CIeKTpa KBa3UYaCcTUYHbIX BO30Y K-
JeHUil MbI MOJNb3yeMcA MeTOJOM ypaBHEHUH ABUMEHUA
A TOCTPOEHHO Ha omepaTtopax XaO6apaa (QyHKIUU

I'puna <<X?‘

AIBIAETCA 3JIeMEHTOM MaTpU4Hoil ¢pyHKuuu ['puHa, cBA-
3aHHO¥ ¢ MPUBLIYHOM [BYXBPEMEHHOIl 3amnas3aslBatolieit

¢yuruueii 'puna G(r, E) = <<cf+,, c+f>> BbIpame-
HUEM B

+
X§>>. IlpuBenennana ¢yuruua I'puna

G(r,E) = Y ¥ (@) 7 (6) D* (r, E), (7)
a8

B KOTOpOM K03G¢uuuentsr <y(a) onpemenfioTca He-
NOCPEJCTBEHHO W3 MPOU3BEJEHUNl BOJHOBBIX (YHKIUM
AYeiikU, yYacTBYIOIUX B [Epexoje ¢ KOPHEBLIM BEKTO-
poM a. TouHoe ypaBHeHMe ABHKEHUA AJA olepaTopa
X;ZS “MeeT BUJ

iX3% = [X$5,H]| = (e2 — &1 — p + 2upH) X3° + LF®,
8)

B 4acTh L‘JIS KOTOPOro BXOJAT cllaraeMmble, oGpasyio-
mue ¢pyuxnuu I'puna Gonee BrIcOKOro nmopanka. Iaa ux
POEKTUPOBAaHUA Ha 6a3uC OJHOYACTUYHBIX ONEPaTOPOB
HaMU MCHONb3YeTCA METOJ HeNPUBOAMMAIX ONepaTopoB,



738 H. A. Makapos, C.I. OBuunuukoB, E. U. Illueiigep

2 2n (2nan)
2T
1 - n/\ ky \\\
/’ \\ 3n/2F N
. 0F \
>
2 -1r nr
S§]
) _/'
| TC/Z' S/
-3 / x=0.15 g
(0,0) (m,m) (m,0)  (0,0)(w,0) (0,m) (0,0) n|/2 1It 37%/2 2n
k k

Puc.1. 3onnan cTpyKkTypa u nopepxHocth ®@epmu niusa napamarauTHoi dassr (z = 0.15)

paHee Hcrnoxb3oBaBInmiicAa B pa6orax [11-13]. B coor-
BETCTBUH C 3TMM MeTO/IOM OlepaTop L‘JZS npeobpasyer-
cA ciaefyomuM obpasom:

L35 =Y TPxE + L350, 9)
53
roe
+ +
T = ({135, X8 / X2 XPL). (10

BrigenuBuInecs B mpouecce ycpeJHEHUA KHHETHYECKUE
<X?"ng> U CIOUHOBBIE <X‘JZ5XZ"> KOppenAToph!l ABIA-
IOTCA BaiHBIMHM XapaKTePUCTHUKaMH CHUCTEMbI, 3HAYU-
TeIbHO BIUAIOMKMY Ha 5IEKTPOHHYIO CTPYKTYpYy [11-
13]. IlocKOMbKY MBI CUUTAEM, UTO [0JI€, IPUIOKEHHOE K
HalleMy COeJMHEHHIO, JOCTATOYHO BEIUKO, YTOOBI yIIO-
PAJOYNTDL BCe CNIUHBI B OJHOM HalpaBleHWH, TO NoJyJa-
€M, YTO CIMHOBble KOPPEJIATOPhI MMeIOT (eppomMarHuT-
HBIM TUN U He 3aBHCAT OT PacCTOAHUA:

(X9°X%7) =0, (X37X7%) = p?.

KuneTnuyecKkue KoppendaToOphl BRIYKUCIAIOTCA CaMocoria-
COBaHHO MOCPEJCTBOM CNEKTPAlhHON TeopeMbl ¢ PyHE-
nueit I'puna:

o o p0'+$
(X375 | X59)) = E G (11)

nprUYeM
Epe =63 —€1 — p+2upH + (py + ) tg + psJo +
22
+ 5 (po + 7) 2= + Z, (k) (12)
Ect

a MaccoBBIil onepaTop

1

1
Yol(k) = ———
(k) pa+:vNX

XZ ty—J :1:Zg ( +$)2iqik K
q ? ke Ect Ps Ect v

rie K4 — ¢dypbe-06pa3 KMHETUYECKOTO KOPPEIATOpa.

3. UccnenoBanue nmapaMarHuTHON a3kl MOBTOPAET
pesyabTaThl paGoThl [13], B KOTOpOii GbLIO NOKAa3aHO,
4TO B CHCTEMEe NPUCYTCTBYIOT aHTU(eppPOMarHUTHbIE
KOppenAuuy GIVMKHEro NOpAfAKa, NPOABIAIOLINECH NpU
yuere COHUHOBBIX KOPPEIATOPOB. JTH KOPPENALUM Mpe-
00pasyioT 30HHYIO CTPYKTYPY K BULY, XapaKTepHOMY
1A aHTU(QEepPPOMAarHuTHOMN (asbl ¢ MAKCUMYMOM B TOU-
ke (w/2,m/2) (puc.l) mna cnaGoLONUPOBAHHBIX COCTA-
BoB. IlpunoenHoe nosie BhIENAET OJHOUYACTUYHOE CO-
CTOAIHME C CNIUHOM o U, Clie[I0BaTelbHO, COOTBETCTBYIO-
llee KBa3MYacTUYHOe BO30yHeHNe CO CIIUHOM &, KOTO-
poe Ha puc.2 o6pazyeT MUPOKYIO 30HY ¢ MAKCUMYMOM
B (m,m). 3HauuTelbHaA WKPHUHA 3TON 30HBI (npuGIU-
3uTensHo 83B) ofycnoBnena cnaraeMbiM (p, + )ty B
(12). Bropas y3ras 30Ha ONUCHIBAET KBa3U4acTHULY CO
CIIHOM ¢, XapaKkTepU3YIOI[YI0 Nepexo] U3 MeHee Bepo-
AITHOTO COCTOfIHMA & B CHUHIIIETHOE cocTofHue. Buawo,
uTO0 noBepxHocTh DepMu IpeTepriena KaueCTBEHHbIE M3~
MeHeHWA TPU BKIIOYEHUHU TONA: U3 YeThIPeX AbIPOUHBIX
KapmaHoB BokpyT (7/2,m/2) ona npeBpaTuiach B OXUH
GoNbLION ABIPOYHBIN KapMmaH BOKPYT (m,m).

IlpencTaBnenHas 30HHAA CTPYKTypa anf (eppomar-
HUTHON (ha3bl MONydyeHa ¢ yYETOM KMHETUUYECKUX KOD-
peNfATOpOB, BLIUMCIEHHBIX CAMOCOrIACOBAHHO. 3aBUCH-
MOCTb OT JONUPOBAHUA KUHETUUECKUX KOPPEIATOPOB
nokasana Ha puc.3. Benuuuna roppenaropa mexnay 6au-
maitinmu cocegamu Ky, camas Gonbliag U pacTeT NoY-
TH IMHENHO C yBeIUYEeHUEeM KONMYECTBa AbIPOUHBIX HO-
cuteneil. Koppenauuu mempy BTOPbIMU Guuzkaiimnmu
cocegaimu Ki; BO3pacTaiOT B MONOMKUTENbHOM 001acTH
BILIOTH [0 ONTUMAIbHOrO YPOBHA IONMPOBaHWA, a 3a-
TeM cnajaioT U MeHOT 3HaK Bosne z = 0.3. Ipuuwm-
Ha, MO KOTOPOil HMIMPUHA 30HBI CO CIMHOM BHU3 OKa3a-
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Puc.2. 3onHas cTpyKTypa 1 noBepxHoctb ®epmu nua dpeppomaruutnoit dasel (I' = 10K, H = 300 Ta, z = 0.15). Mupokan
¥ y3KadA 30HbI COOTBETCTBYIOT KBa3W4YaCTHULAM CO CIMHOM BHU3 U BBEPX
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Puc.3. 3aBucHMOCTE KMHETUUYECKUX KOPPEIATOPOB OT J0-
NMpoBaHUA B (peppoMarHuTHo (pase

Jack MHOro Gonblile, 4eM A COMHA BBEPX, ZOCTATOYHO
npocta. Ha rampmom ysne pemetrku npu £ = 0 B culb-
HOM MarHUTHOM IIOJIE BCe CNIMHBI CMOTPAT BBepX. [loba-
BUTh JbIPKY CO CIHOM BBepX HEBO3MOKHO M3-3a INPHH-
nuna Ilaynu, u TonbKo mOnMpOBaHUE NOPOMAAET CHUHI-
netsl fRanra—Paiica u no3BonfeT ABUraThbcA JbIPKaM CO
CIOMHOM BBepX. AHANOrMYHYIO POJb UI'PAalOT CHHHOBBHIE
¢nykTyanun npu KoHeyHoi Temnepartype. Iloatomy Ku-
HETHYEeCKaA BHEPruf ABIPOK CO CIIMHOM BBepX MpOMNOp-
nuoHanbHa £+p; < 1. B To e BpemsA JbIpKa cO CIMHOM
BHM3 cBOGOJHO mNepeMmelaeTcA Ha ¢oHe HeJONUpOBaH-
HOro ()eppOMarHNUTHOrO JUAIEKTPUUYECKOr'0 COCTOAHHUA.
Cutyanusa moxo;a Ha CIIMHOBBIM MONAPOH B deppomar-
HUTHOM nonynposoguuke [14, 15]. Iockonsry mnpu xo-
6aBleHUM BTOPOIl ALIPKU Ha y3el popMuUpyeTcs CUHIIET
Manra—Paiica, To 5TO COOTBETCTBYET 3aJaye 0 MOJAPOHE
¢ aHTudeppOMarHUTHLIM 06MEHHBIM B3aUMOJeiicTBIEM
HocutenAa u cnuHa. O6paTuM Tak;ke BHUMaHWe Ha TO,
YTO 30HHAA CTPYKTYpa Ha pHUC.2 COOTBETCTBYET COCTO-
AIHAIO CNIMHOBOrO TONyMeTallla, B KOTOPOM Ha ypOBHE
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®epMHU NPUCYTCTBYIOT TOJIBLKO COCTOAHUA C OTHOM Mpo-
exunell cnuua [16]. Wuaye roBops, B 3TOM COCTOAHUM
UMeeTCA CTOINpOLIEHTHasA CIMHOBAafA NojApuU3anufd HOCH-
Tejleil ToKa.

4. Ecnu paccMmoTpeTh ciydail, Korja BelUYUHa I0JIA
U TeMIepaTypbl OJHOTO MOPAJAKA, MOMHO fICHO HaGmio-
nath pAx $asoBeix nepexopos Jlupmuna [17, 18]. Taran
KapTHHa UMEET MECTO B TOM Cly4ae, ECIM TEMIEPATYPhI
XBaTaeT Ha TO, UTOOBI 3a CUET YBENUUEHUA 3aceleHHOC-
TH OJJHOYACTUYHOI'0 YPOBHA CO CIMHOM § YBEIUUYUTH B
JOCTAaTOUYHOMN cTeneHW MUPUHY y3Koil 3oHbl. Ilpu nan-
HBIX YCJIOBHAX XMMIOTEHLMAN NonajaeT B MEHee MKPO-
KYIO 30HY U noBepxHocTb @epmu cyliecTBeHHO U3MEHSA-
ercA. MebI 6yaeM ucciefoBaTh 3BOMIONUIO TOBEPXHOCTHU
@®epMu pU MOCTOAHHOM YpOBHe JomupoBaHuda z = 0.25
u temnepatrype T = 150K, Bapbupysa Benuuuny nons
H. Jlo Benuuunel nona H = 122Tn wapTuHa KavecT-
BEHHO TaKaf e, Kak Ha puc.2: uMeeT MecTo GonblIoi
IBIPOYHBIM KapMaH co cnuHoM BHuU3. [locne H = 122 Tn
HNOMKMMO MCXOJHOT0 JBIPOYHOr0 KapMaHa HaunHaIoT ¢op-
MHPOBaThCA €Ille YeThIpe KapMaHa Co CIMHOM BBEPX, CM.
puc.4a (aTo coorBercTByeT oTHomeHno H /T npubausu-
tenbHo 0.8). Ilpu manbHeiimeMm yMeHbIUEHUH MONA IbI-
pouHble KapMmaHbl pasdpacrtaiorca (puc.4b) u zatem 06-
pasyIloT OAVH 3JEKTPOHHBINA KapMaH U OJHY ABIPOYHYIO
o6nacts cioxuoil ¢opmser (puc.4dc). Ilocnepyroman sBo-
JIONUA NpeAcTaBleHa Ha puc.5. JIEKTPOHHBIM KapMaH
nocTeneHHo yMmeHbliaerca (puc.5a) u npu H/T = 0.7
UCcue3aeT, OcTaBlAA Ha noBepxHocTu Pepmu nBa Gonb-
LIMX AbIPOYHBIX KapMaHa (puc.5b). Tarum o6pazom, Mbl
BHUJKM, UYTO B 3aBUCUMOCTY OT IIOJA BO3MOMHBI Pa3iny-
Hble COOTHOUIEHUA IBIPOYHBIX U DIEKTPOHHBIX HOCUTE-
lleil B cucTeMe.

5. B nanHoit paboTe paccMaTpuUBanock B IpocTeiinem
(o OTHOIIEHHIO K MarHMTHBIM KOPPENANMAM) NpuGau-
JMEeHNU BIUAHKE MarHUTHOTrO [OJA Ha 30HHYIO CTPYKTY-

8*
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Puc.4. 3ounana ctpykrypa u noBepxHoctb @epmu LSCO pnsa pasusix npoekuwmit cnmua npu T = 150K, £ = 0.25 u none

H =122 Ta (a); 121 Ta (b); 117 Ta (c)

py u noBepxHocTb ®Pepmu. Oraszanoch, YTO B CHIBHOM
noJie 30HHAA CTPYKTypa U noBepxHocTh epmu ansa co-
equnenud Las_,Sr,CuQ4 cymecTBeHHO oTiMyYaeTcA OT
CUTyallUl B mapaMarHuUTHOHN ¢ase, U 3TO BBI3ZBAHO TO-
JaBlleHNeM aHTU(eppoOMarHUTHBIX Koppenanuit. Ilpu
YMEHBUIEHNN BeINYMHBI MarHUTHOrO moiA B o6nacTu
TEMIIEPATY P, CPABHUMBIX 110 BSHEPTUU C DHeprueil mois,
HabniogaeTcA pAa TpaHcopmanuii noBepxHoctu Pepmu,
KOTOpBIe ABIAIOTCA KBAaHTOBHIMH ()a30BBIMU Nepexofa-
mu [17, 18]. Kapruna Tpancdopmanuii o4eHb noxoa
Ha 3BOJIONUIO NoBepxHocT ®epMu B mapamarHUTHOMN
¢ase ¢ poctom ponuposanusa [11-13]. Paccmarpusa-
eMble U3MeHeHUA 0GyCIOBIEHBI JOCTATOYHOMN IIUPUHOM
30HBI KBa3U4YacTHUI] CO CIUHOM BBEDPX [JIfl IEPECEUEHHUA C
ypoBHeM xummnoTeHuana. CleayetT oTMEeTUTh, UTO AIA

peanbHbix moieit 50 —60 Tn, B KOTOPBIX BBINONHEHBI U3-
MepeHUA KBAHTOBBIX OCHUIUIANUIA B HAcTOAllee BpeMms,
BpAZ U aHTU(dEepPOMarHuTHEIE KOPPENANNH NOITHOCTHIO
nonaBnenbl. CNUH-OPUEHTANMOHHBIM NEpexXol, COriacHo
M3MepeHMAM Ha MoHokpuctamnaax Las;CuQ4 [19], npo-
ucxoxaut npu H ~ 5Tn, tak uro npu H > 5Tn yme
uMeeTcA eppomMarHuTHaA cocTaBiafomasn. TeM He Me-
Hee, nona H ~ 50Tn ABIAIOTCA NPOMEMYTOYHBIMU B
TOM CMBICIE, UTO NPUCYTCTBYIOT OOZHOBPEMEHHO U Gep-
poMarHuTHasA, U aHTU(eppoMarHUTHaA COCTaBIAIOI[NE
cnuHoBbIX Koppensanuit. Iloatomy ansa uccnegoBanus
SIEKTPOHHON CTPYKTYpPHI NPU TaKUX MONAX TpebyeTtcA
JOTONHUTENLHBIA pacyeT CIUHOBBIX KOPPEIATOPOB BO
BHEIIHEM I0Jie, YTO IJIaHUPYyeTCA B Hocienylomeil pa-
6ore.
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H =109 Tx (a); 105 Tx (b)
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