Iucema B ARIT®, Tom 95, BIm. 4, c. 205 -210

© 2012r. 25 despansa
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1A nByXNmOACHCTEMHOro MarHeTHUKa ¢ (pycTPHUPOBaHHBIM MEKIIOJCHCTEMHBIM 00MEHOM M KOHKYypeHIuei
Me Ay o6MeHaMH B OJHOM U3 NOACHCTeM NPeIoKeHa HoBasA Hecou3MepUMad MarHUTHasA CTPYKTYypa C IOKalbHO
TpeyrolbHOi opueHTanueil cinHoB. CTPYKTypa BOo3HMKaeT IIPU NOHUKeHUU TeMIepaTyphl U3 aHTU(eppoMar-
HuTHOro (A®) cocToAHuA nyTeM (a3oBOro mepexoja NepBoro poaa. IIpy BHINOIHEHUU MOPOrOBLIX YCIOBUH Ha
o6MeHHbIe B3aMMOJEHCTBUA OHA [EePeXOJUT B TPEYToibHYIO cTpyKTypy fldera—Kurrena (fIK). YBennuenue
IPOTAKEHHOCTH (OPYCTPUPOBaHHBIX 06MEHHBIX CBAi3ell MPUBOJUT K MOABIEHUIO MexIy cou3aMepuMbIMu AD- u
fIK-dpasamu HecousmepuMoii passl ¢ nokanbHOi AD-opueHTanuell MOAPEMETOK B Kax 0 IMOJCUCTEME.

B Teuenue mociefHUX [OECATUIETUIl TeoMeTpuuec-
KU GpycTpupoBaHHbIe aHTU(DEPPOMArHeTUKY UHTEHCUB-
HO uccienyiorca Omaromapa OonbmioMy pa3HooOpasuio
HeoObIYHbIX MarHuTHbIX cocTosHuit [1]. HawmGouburee
BHUMaHUe Y[elfeTc MarHeTHKaM C BBICOKOH cTele-
HBIO BBIPOKIEHUA OCHOBHOI'O COCTOAHHMA. Takoe BBbI-
pokJeHNe NPenATCTBYeT HOPMIPOBAHUIO JalbHEro Mar-
HUTHOI'O MNOPAJKA BILNIOTh [0 HYJIEBOW TeMIepaTyphl
[2]. HonbmuHcTBO peanbHbIX (GPYyCTPUPOBAHHBIX Mar-
HETHKOB NpeTeprneBaeT (Ha3oBbIil Nepexol C yCTaHOBIe-
HUEM JanbHero mopAnka Girarogapsa CHATHUIO BBIPOMKIE-
HUA pa3Nu4YHBIMU MexaHuamamu. Cpenu Takux mexa-
HU3MOB OTMETHUM JOMOTHUTENbHbIe MarHUTHbIE B3alMO-
JeficTBUA, HapyIIalue MOIHYO GpyCcTpanuio Mo u3o-
TponHOMY 06MeHy: 06MeH ¢ DalbHUMU cocexaMmu [3,4],
IUIOIb-IUIOIBHOEe B3auMogeiicTBue [5] u B3aumozeii-
crBue JI3anomnuckoro-Mopus [6]. Bo mHormx ciyua-
AIX CHATUE BBIPOKIEHNA CONPOBOMAAeTCA YCTAaHOBIEHU-
€M JalbHero NopsajgKa ¢ NepruogoM MarHUTHOU CTPYKTY-
PbI, HECOU3MEPUMBIM C KpUCTaLIorpadhuieckuM, — HecCo-
u3Mepumoit MmaruuTtHoit crpyktypsl (HMC). Ormerum,
YTO B3aUMOJEHCTBIE MEMKIY JBYMA MOMHOCTHIO BHIPOK-
nenHpiMu aHTudeppomarHuTHeiME (A®D) moapemerka-
mu (moAcHUCTEMAaMH), COCTABIAIOMMMY MarHeTUK, Tak-
e MomeT npuBoguTh K HMC, kak 3To ObLIO MOKasa-
HO B npubnuseHun cpepgHero mnond Heiimepom c coas-
Topamu [3] masA nmupoxiopHo#t pemetku A,B.Or7, rme
A u B — voHBI pa3nMuHBIX MarHUTHBIX NoicucteM. B
CHUCTeMax ¢ AOMUHUDYOMHUM 00OMEHOM MeKAY HOHaMU
B HESKBHUBAIECHTHBIX NO3ULUAX (MEKIOLCUCTEMHBIM 00-
MEHOM) OCHOBHBIM COCTOfIHMEM CTAHOBUTCA (heppumar-
HUTHaA KOJNINHeapHasA CTPYKTYypa C BOJHOBBIM BEKTO-
pom q = 0 [3,7]. YBenuueHue BHYTPHUIOACUCTEMHOIO
Ad-ob6meHa B OfHOI M3 MOACUCTEM NPUBOIUT K elu-
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KOUJANLHOU CTPYKTYpe C JOKalbHO (eppUMarHuTHON
opueHTanueii MOMEHTOB pa3HBIX MOJCUCTEM, KaK 3TO
6b110 mokasaHo KammanoMm c coaBTOopamu [iisa KyGuuec-
Kot mnunenu, AB,Oy [8,9]. CywmecTBoBaHue riaBHOro
He(dpPyCTpPUPOBaHHOTO O6OMeHa MeKIy WOHAMHU B OJHOM
MarHuTHOM MOJCHCTeMe NPUHIUNAAIBLHO MEHAET CUTY-
anuio. HaccmoTpeHue Takoit 3ajayu B paMKaXx KIaccu-
YecKOil OJHOPOJHOI Mopenu ObLIO MpoBedeHO AndA dep-
putoB cMmemanHoro cocrasa flperom u Kurrenem [7].
Heinu onpeneneHbl Bo3MOskHbBIE HEKOMLIMHeapHble (asbl.
YraszaHO Ha BO3MOKHOCTBH (ha30BhIX MEPEXOIOB IO TEM-
nepaType Me:kIy HUMH. [IpyruM IpUMepoM ABYXMOI-
CHUCTEMHOI'0 MarHeTHKa C TaKUM COOTHOIIeHHeM oOMe-
HOB MokeT ABIAThcA Merabopat menu, CuB.0,4. 06-
MeHHbIEe B3aUMOJECTBUA B 3TOM COeJUHEHUU pealnu3sy-
I0TCA 4epe3 GOP-KUCIOPOAHBIE TETPa3gphl, UYTO MPUBO-
IOUT K Pa3BeTBIEHHbIM W NPOTAMEHHBIM cBA3AM. Hy-
TH TpeX TUIOB 0OMEHOB Me:kIy MoHaMu ciaboil moacuc-
Tembl B u noHamu aHTH(QeppOMarHUTHBIX MOAPELIETOR
noacucTeMbl A mepexogAT APYT B Ipyra HpH HOBOPO-
Te BOKPYT OcCeil BTOPOro MOpAJKA, MPOXOIALUIUX Uepe3
B-monrr. Hto ompenenser reomeTrpuueckyio ¢pycrtpa-
U0 naHHeIX o0MeHOB. BuyTpu noacucremsr B Tak-
JKe CYIeCTBYIOT TpuU Tuma o6MeHa, IpUYeM JBa U3
HUX GopMUpYIOT 3uraaroobpasHble JaAAepHbIe IEeNou-
KM BRoab TerparoHanbHoil ocu [10]. Takoe coueranue
0o0MeHHBIX CBfi3ell NPUBOOUT K pa3HooOpa3uio (a3oBbIX
nepexofoB mo Temmneparype u nomwo [11]. Bun Husko-
TeMIepaTypHOU Hecou3Mepumoil ¢as3pl B 3TOM COEAH-
HEHUU [0 HACTOALIEro BPEMEHU OCTAeTCA HeolpejaeleH-
HeIM. B cucTemax ¢ qoMuHMpYyOMmUM HedpycTpUpOBaH-
ubIM A®-B3aumopeiicTBueM B ogHoit u3 mogcucreMm (J,)
C NMOHUKEHNeM TeMIepaTyphl cHauyana npoucxogutr Ad-
yIOpAiZoYeHHe MOMEHTOB 3Toil moacucteMsl (A). Ecau
MeKIIOACUCTEMHBIN 00MeH J,, reomMeTpuuecku (pyct-
pupoBaH, cnuHbl BTOpPo#i (cnaboit) nogcucremsr (B) ocra-
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IOTCA HEyNOPAJOYEHHBIMH. B 3aBHCHMMOCTH OT 3HAKOB
06meHOB Jp, J,p U COOTHOLIEHUA MEMIY HUMU, a TaK-
JKe OT FeOMETPUM MEJKIIOJCUCTEMHBIX CBA3ell malbHeli-
IIee NOHUKEHNE TeMIIepaTyphl U NOABIEHNE CIOHTaHHOM
HaMarHm4yeHHocTH B B-mopcuctemMe MoryT NpuBOAUTH K
TONOJIOTMYECKH Pa3iUYHBIM HEKOIIMHeapHbIM MarHuT-
HbIM cTpyKTypaM. Hpu atom Ad-obmen (Jp, > 0) mpu-
BoguT K HMC c nokanbHO opTOroHalbHBIMH BeKTOpa-
mu anTudeppomarserusma nopcuctem [12,13]. Deppo-
mMarHuTtHeiit o6meH (J, < 0) crabuimsupyer TPeyroib-
Hoe ¢eppumaruutHoe cocroguue flpera—Kurrenn (AR)
[7]. HpucyrcrBue B B-mopcucteme Hapaxmy c deppo-
MarHuTHeIM o6MeHOM ¢ Gummanmumu coceamu (Jpy)
JONOJHUTEILHOr0 KOHKypupyomero ¢ HuMm A®-o6meHa
(Jp2) CO BTOPHIMHU COCEIIMU NMPUBOOUT K MOHUMKEHUIO
sHepruu B-cnuHOB IIA MarHUTHBIX CTPYKTYp ¢ g > 0.
Hasnas BenuuuHa 3 GheKTUBHBIX NOJEH, DelCTBYIOMUX
Ha CHUHBI Pa3HBIX MOJCUCTEM, BeIeT K pa3HOoi TeM-
nepaTypHO! 3aBUCHMOCTH HaMarHHYeHHOCTeH MoAcHc-
TeM U, KaK ClIe[JCTBUEe, K U3MEHEHUIO C TeMIepaTypoil
OTHOCUTENbHBIX BKIAJOB MOJCUCTeM B obllee coCTofA-
Hue. Hro MoeT mpuBoAuTH K (ha3oBBIM IepexoiaM Mo
TeMIepaType Me;Ay BbICOKOTEMIIepaTypPHbIM KOJIINHe-
apHbIM panbHuM nopaAnkoM U HMC wuam TpeyroibHBIM
fIK-cocToAAHMeM npu HU3KOI TeMIepaType, KOrja poib
MarsHuTHO-c1aboi moacucTeMsl Bo3pactaeT. llenbio Ha-
crosAueil paboThl ABIAETCA U3yUYeHUEe B paMKax npubiu-
JKEHUA CPETHEro MojifA HeCOU3MEPUMBIX COCTOAHMI IBY X-
MOACUCTEMHOTO [IaHAPHOTO MarHeTHKa ¢ reoMeTpuyec-
Ky GpPYCTPHUPOBAHHBIM MEKIOACHUCTEMHBIM 0OMEHOM U
KOHKYypeHI¥el 00MeHOB Mek Iy OnuailliiMu U BTOPBI-
MU COCEIAAMU BHYTPH BTOPOH MOJCUCTEMBI:

Jo > |Jp1| > Jp2 > Jap- (1)

Bakuyio poab B ¢dopmupoBanmu HMC urpaer mporsa-
JREHHOCTBb Me;RIOoACUCTEMHBIX 00MeHHbIX cBA3eil. Hanee
ObLT Mpe/IoMeH KpUTepuil BEIGOpa OpUEHTANN BEKTOpa
HMC Bponb HampaBieHuf HauboJblIeil NPOTAMEHHOCTH
¢dpycrpupoBannbix cBaseir [13]. laa oneHku BiuAHUA
aTOro (aKTopa paccCMOTPUM ABE MOZEIN C OJUHAKOBBI-
MM OTHOCUTEIbHBIMH O0OMeHaMM, HO C pa3HOU JIMHOMN
3TUX CBA3EH:
Ac=(2l-1)¢/2, 1=1,3, (2)
rie ¢ — CMelleHre MeKAy MOHAMU KaIoi MOACHUCTEMBI
Baonb BekTopa HMC. 'aMunbToOHMAH MOJENN UMEET BUJ

H=7,» SiSy+Ju Y S;Sy+
i’ Jd’
+Jo2 »_SiSju +Jiy > SiS;, i€A, jeB. (3)

Ji" ij

HaccmaTpuBaiorca TONbKO INIaBHbIE M30TPONHBIE 0OMe-
Hbl Memay cnuHamu S = 1/2 B ofeux mopcucTemax.
CxemMa mnpOCTPaHCTBEHHOI'0 pacHpefieleHHA CIUHOB U
reoMeTpuf OOMEHHBIX B3aMMOZEHCTBHUIl BIONb HampaB-
JeHUA BEKTOpa HECOM3MEPHUMOCTU (, a TaKiKe JIOKalb-
Hafg OTHOCUTeINbHaA OPUEHTAlUA CIHUHOB INOKa3aHbl Ha
puc.la u b coorBercTBernno. HpocTpaHcTBeHHOE U3Me-

q

Muc. 1. (a) — IlacnpeneneHne cIMHOB 1 OGMEHHBIX B3aMMO-
nefictBuii. (b) — OTHocHMTelnbHAA IOKAlbHAA OPUEHTALMA
cnuHOB B TpeyroabHoit [IMC

HEeHWe YTIIoB opueHTauuu cnuHoB A®-mopgpeureTor A-
noxcucteMsl (p$,) u cnuHoB B-momcucremsr (o) mo-
KazaHo Ha puc.2. [nd QUCKPeTHOI pelleTKU BelndnHa

0 2 4 6 8 10
I,]

Iuc. 2. I3meHeHue yrioB opueHTAlUUU CIMHOB B Halpab-

JeHUU BeKTopa relMKOMAa ANA AUCKPETHOrO MarHeTHKa.

I[IyHKTUpHbIE ITWHUN NPEACTaBIAIOT MEKIOJCUCTEMHBIN
obmeH 1A Mogeneii c [ =1 wu 3

yria ckoca MeKIy COCeJHUMM CIUHAMU A-HOICHCTEMbI
yepenyeTcA:

Qo) — i 1) = Akp, (4)
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rae A — ckoc A®@-noppeueTok nogcucreMbl A B KOHTH-
HyalbHOM NPUGINAEHNN:

A = ¢i(z) — p5(x),

a p — mar reaukoujga. YepegoBaHue NPUBOIUT K pas-
JAUYHBIM CPEIHUM I[ONAM MEKIOJCUCTEMHOI'0 B3aUMO-
JelicTBUA Ha cnuHax B-moicucTeMsl U, ciefoBaTelbHO,
K pasHbIM cpeanum sHauenuam SO u S5. Hoxcucrema
B paspmensercsa Ha ABe (eppuMarHUTHbIE MOAPELIETKU.
B ornuuwue ot amnunutysn Ha B-cnuHax aMnnuTyzasl npo-
JOONBHBIX CPENHUX Mojeil Ha A-cnuHaX OJUHAKOBBI:

hi = hjy = hjy = %JGS“ cos Acosp —
Zab A (2l — l)p
- TJéb[(Si’ + S3) COS - €08 " —
(21 — 1)p]
2 )
hiy = Z—;JMSS cosp + %JbQS{’ cos2p —

_@ l qa é (21—1)}7
5 IS cos[2 +72 ],

hiy = Z—;Jblsf cosp + %Jbzsg cos2p —
A (2l-1)p

— Z—;aJllle“ COS|:E — ], (5)

A
— (8% — 8b)sin Bl sin

TIE Zg, Zb1s 262, Zab, 2be — YHUCIA cOcelell IA KaMmaoro us
CHUH-CIKUHOBBIX B3auMopeiicTBuil. Hynem cuuraThb, uTO
Zab = Zpg, XOTA B 00IIEM ClIyuae UX COOTHOLIEHHE MO-
skeT ObITb ApyruM. Hpu paBHOBecHO# opUeHTaLUU CIU-
HOB CpeJIHI€ NoNepeyHbIe MOIA Ha Ka oM CIIMHE PaBHbI
Hyno. [lua A-cnvHOB 5TO HaeT ypaBHeHUe

z

e ?aJaS“sinAcosp—
_ Zab b by s é (20 -1)p
1 Jab[(Sl + 55) sin 5 €08 ———— +
A 2l -1
+ (S? — S%) cos 7 sin %] =0. (6)

Hpy cMMMeTpUYHOM OKpY#EHMH COCEIHMX B3aMMOMIeH-
CTBYIOLIMX CIMHOB IONEPeYHble [0JA Ha B-cnunax Beer-
Ia paBHbI Hymio (puc. 1b).

B npuGnusenun cpemHero mojis cBoGOAHAA HEPrUf
annuTuBHA. [[IA HaXOMIEHUA KOHQUTYpaluK C ee MU-
HUMAallbHbIM 3HaueHueM (OCHOBHOTO COCTOSIHWA) HOCTa-
TOYHO MUHMMU3UPOBATh HEPTHUI0 MUHUMAIbHOIO Habo-
pa CIOMHOB C HEKBHUBAIECHTHBIMHE JOKAIbHBIMU OKPYHe-
HUAMM, UMEIOIIUX Pa3indHble IPONOIbHbIE CPENHKE MO-
aa. YucieHHaA MUHMMM3ALUA CBOGOMHOM SHEPrum ye-
ThIPEX CIMHOB TAKOro 3JeMEeHTapHOro 6J0Ka MPOBOMT-
cAl ¢ yueroM orpanuyenus (6) u ycioBus camocoriaco-
BaHMA, HAKJIAAbIBAEMOI0 Ha CpPelHUe 3HAUECHUA CIIUHOB:
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Fy=-T(2InZ%+1nZ% +1n Z}), (7)
hayb ha,b
e a 1,2 1,2
leé’ = Sp(exp HM’E‘A) = exp( 5T ) + eXp(_ﬁ)’
a,b
ab _ 1 hl,i,z
Sin = 5 tanh( 5T ) (8)

3aBUCHMOCTH HOPMUPOBAaHHON CBOGOIHON SHEPruu fy =
= Fy/zqJ,, CPeIHUX 3HAUEHHI S{’J U 1Iara reluKou-
ma p orT npuBefeHHO# Temmepatypel t = T'/z,J, nua
(bUKCUPOBAaHHBIX 3HAYEHUR jJp1 = 2p1Jb1/2ads = —0.4,
Jab = zabJ[llb/zaJa = 0.25 u pa3auUUYHBIX COOTHOIIE-
Huit Me;kay ob6menamu B B-mogcucteme (R = jpo/|jb1,
Jv2 = zb2Jb2/%.J,) nokasaner Ha puc.3. Jua mpuse-
NEHHBIX COOTHOIIEHWH MeIy oOMeHaMd pa3HbIX MO.-
CHCTEM cpefiHee 3HaueHWe COMHOB B A-momcucteme S°
GAM3KO K HACBIMEHWIO W IOYTH HE MEHAeTCA B pac-
cMaTpuBaeMOM WMHTepBane Temnepatyp. HosBieHue B
B-nopcucTemMe CHOHTaHHOM HaMarHWYeHHOCTH Tpu T
IIPUBOIKUT K (DOPMHUPOBAHKIO TPEYTOIbHOIO HECOU3MEPH-
MOI'0 COCTOAHMA [PU BBINOJIHEHHH MOPOrOBOTO YCIOBHUA
Ha COOTHOLIEHWE MeIy KOHKYDPUPYIOMUMM OOMeHaMu
R > R;. lna paccmaTpuBaemoro ciyuafg R; = 0.65.
Hpu aTom Kak HamMarHWYeHHOCTb B moicucreMe B, Tak
¥l LIar relKOU/ia BOSHMKAIOT CKaYKoM (IIpOUCXOAuT da-
30BBIi1 [lepexo[; mepBoro pona). JanbHeiiliee NOHUMKEHNE
TEMIIepPaTyphl YMeHbIIAeT War p (BOIHOBOH BEKTOP He-
cousmepumoit cTpyKTypst q). Hpu T, maruerur mepe-
XOIOUT B comaMepumoe coctosinue flpera—Kurrens, eciu
oTHolleHne R MeHble, yeM BTOpOe IIOPOroBoe 3HaYeHHue
(R2 ~ 0.9) (rpussle 2 u 3 Ha puc.3). Hpu R < R; Ha-
MarHM4eHHOCTh MoACUCTeMbI B BosHUKaeT Kak (pa3oBbIii
Iepexofl BTOPOro poja, cpady GopMHUPYA COM3MEPUMYIO
fIK-dpasy (kpusste 4 ua puc.3). Hpu R > R, fIK-dasa
otcyTerByeT u TpeyronbHag HMC ocTaerca 0CHOBHBIM
COCTOfIHUEM BILIOTH 0 HYII€BOW TeMIepaTypsl (KpUBble
1 ua puc.3). B necousmepumoii dase pasHuna MemIy
CpelHMMHU 3HAUEHHAMH cnuHOB S° u S5 ompenenserca
riaBHBIM 06pa3oM MeKMOACUCTEMHBIM 0GMEHOM U TeM-
neparypoii. Hpu j,, < 1 ona mana (puc. 3b).

Hoporoseie ycnoBusa Ha Bo3uukHoBeHue HMC npu T}
U ee MCYE3HOBeHUe TpU Tr MOMHO MOJYUYUTh AaHAIUTHU-
YecKH, eclli y4ecThb, 4TO B 3TUX Toukax S, = S§ = S°.
U3 (6)—(8) nonyuaem ckoc AD-nogpeneTok NogCUCTEMBI
A v ympoluleHHOe ypaBHeHWE MUHUMU3ANUU CBOGOTHOMN
SHEPTUH:

JapStcos (20 — 1)p/2

A/2 = 9
cosA/ 25 cos p ’ )
dF, dh? dh?

— =-28*—L _28*—L . 10
dp dp dp (10)
Hocne anre6pamyeckux npeoGpa3oBaHWii MOIydaeM

YpaBHEHHE Ha 3KCTpeMalbHble 3HAUYEHUA P:
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[Tuc. 3. TemnepaTypHble 3aBUCHMOCTY CBOGOIHOI 3HEPruun
(a), cpenuux 3Hauenuit cnuHoB B B-noncucreme (b) u ma-
ra reaukouna (c). Junum 1, 2, 3, 4 COOTBETCTBYIOT CO-
OTHOLIEHNAM MeKAYy KOHRypupylomumu obMeHamu B B-
mogcucreme R =1, 0.8, 0.7, 0.6 mpu | = 1, a aunum 5 —
cpexHUM 3HaueHUAM B-cnuHoB u mary A®-reavkonpaa npu
I=3uR=06

. K(S* . . .

smp{%— [Jb1 + 4jp2 cosp+]2bfl(cosp)]} =0, (11)

K(sa,b) _ (Sa,b)2 |:1 _

1-a(s™? e
—Warctangﬂs )] , (12)

1
fi(cosp) = m,
fs(cosp) = Toosp 16 cos® p + 10 cos p.

Hepsoe pemenue (11), p = 0, cooTBETCTBYeT OZHOPOX-

HOMY TpeyronbHoMy cocTosHuo flbera—Kurrtensa. Bro-

poe faeT ypaBHeHUe Ha Iar reJMKouia HeCOn3MepUMOoro

cocrofgHua. Hemenus c cosp < 1 NoABIAIOTCA, €CIU BbI-

HONHAETCA NOPOroBOe YCIOBUE Ha B3auMogeiicTBua. lua

[ = 1 noporoBoe yciloBUe UMeeT BU[
K(S®

) . ,
— 4
K(Sb) < Jb1 + Jb2 +

Ja
i

'maBHBIM HeTpUBHANbHBIM Pe3yIbTaTOM paGOThI fAB-
JIfeTcA TeMIlepaTypHasd 3aBUCHMOCTL IIara rejluKouja
(BoHOBOrO BeKTOpa Hecomamepumoii cTpyKTypsi). He-
cousMepuMas CTPYKTypa HMeeT MaKCHUMAalbHBINA miar
reJIuKouja NpU TeMIepaType NOABIEHUA HaMarHUYeH-
Hoctu B B-moxpcuctreme T ¢ manbHeHNIMM ero yMeHb-
HecmoTpsa Ha yBemuueHue BKIafa ciaboit
noAcucTeMbl B ofljee COCTOAHWE MarHeTHKa, BOJIHO-

IIeHnueM.

BOM BEKTOpP YMEHbINAETCA U CHUCTEMa CTPEMHUTCH K
(OpPMUPOBAHKIO COM3MEPUMON TPEYyTrOIbHONW CTPYKTY-
prl fbera—Kurtena. Kosdduuuents: K (S»P) (puc.4)
OIpefelAlOTCA TeMIepaTypPHON 3aBMCHMMOCTbIO HaMmar-

K

0.35

0.30

0.25 1 1 1 1 1 1 1 1 1

ITuc. 4. 3aBucumocThb Ko3dDULNEHTOB K(S“’b) OT CpeIHUX
3Ha4yeHui cuuHoB noxgcucrem (12)

nuuenHocredt S¢ u S° (em. (8)). Ina moutm momHoc-
ThbIO ynopagoueHHoi A-nogcucremst K (S%) ~ 1/4 n war
rerukonna p 3aBucuT Toabko or K (S°). Hpenenbmubie
3HaueHus atoro koadduuuenta, K(S® — 0) = 3/8 u
K(S® — 0.5) = 1/4, onpenensioT uHTepBan 3Ha4YeHUi
00MEHOB, IPU KOTOPBIX CYLIECTBYIOT M TeMIepaTypa Io-
asinenus (T1) u temneparypa ucyesnoBenus (1») HMC
(puc. 3, kpussie 2 u 3):

:2
g < Jo1 + 4762 + Jab < 1. (13)
3 4

Hpu Boinonnenuu nBoiiHoro HepaBenctBa (13) moHO
CKa3aTh, YTO BO3HMKAeT HECOM3MEPUMOCThL depe3 Oec-
MNOPAZOK, MOCKOIbKY NpH MONHOM YMOPAJOYEHUH IMOJ-
cucremsl B (T' = 0) cocrosanus ¢ ¢ > 0 He ABIAIOTCA
OCHOBHBIMHU. BHe 3Toro mHTepBana B3auMOAEHCTBUHN OT-
cyreryer unu Ty, unu Ty (puc. 3, kpussie 4 u 1).
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g cayuas c ojlee MPOTAMEHHBIM MEHIOICUCTEM-
HbIM oOMeHoM Bhoib Bektopa HMC (I = 3) mpu Bbinon-
HEeHHUH [OPOroBOro yCJIOBUA

R <R3 =0.77

Mexny cousmepuMbiMu K- u A®-pasamu mosaBiseT-
ca pauHHonepuoanyeckaa HMC ¢ nokanbHO aHTH(DEppO-
MarHiTHBIMU MOApENIeTKAMH B Kam[Joi MOJCUCTEME —
Ad-renuronn. OHa BO3HMKAaeT OJHOBPEMEHHO C MOABIe-
HUEeM HaMarHM4yeHHOCTH B B-mojcucreme npu temnepa-
type T3. Hocne noaBnenusa tpeyronbueix fARK-pemenuii
npu T, cuctema nepexogut B dasy fIK myrtem cdaszoBoro
nepexoza nepsoro poga. lar A®-reaukonga (BorHoBoOR
BEKTOp) cKaukoM obpamaerca B Hyuab (puc.3b,c). Oco-
6eHHOCTHU 3TOi cTPYKTYpbI, BosHuKamwueil B CuB;0y,
paccmorpenbr panee [12,13]. Ormerum, 4TO B HMHTEp-
Bajle OTHOLIEHUV KOHKYPUPYIOIIUX B3auMOLeicTBUIl B
B-noacucreme

Ry < R<R3 <Ry

B (hepprMarHeTUKe Npu pa3iNyYHbBIX TeMIepaTtypax ¢op-
MupytoTcs 4 asbl ¢ nociefoBaTelIbHOCTHIO (a30BbIX Ie-
pexonoB

YK-tpaza < triangular helix <+ AF heliz < AF.

B 3aBepuienne KpaTko 06CyAMM HEKOTOpbIe 0cobeH-
HOCTY TPEYTrolbHOU HECOM3MEpPUMOil CTPYKTYPHI U orpa-
HUYUBAIOMUX ee nepexoqoB. HaccMoTpeHHasA cTpyKTypa
ornudaeTcAa oT (peppuMarHuTHoro reaukoujga Kannana
B3aWMHO#H opueHTanueil cnuHoB. B HameMm ciydyae MbI
uMeeM JOKalbHO TpeyroibHylo opueHTanuio fldera—
Kurrenn versipex pasmumunbix moapemerok (puc.lb) B
OTIUYKMe OT ABYXMOAPEUIETOUHOI JOKalbHO KONINHE-
apHOil (eppUMarHNUTHOM OpHEHTAUU NpPU JOMHUHUDPY-
IoleM MesnoacucreMHoM obfmene. Mopynanuum ckoca
A®-nogpemeTok B A-mogcucTeMe U CPpeOHUX 3HAUEHUI
cnuHOB B B-mopcucreme ABNAIOTCA pe3ynbTaTOM [WC-
KPEeTHOCTU MarHeTuka. HpucyTcTBHe HONONHUTENbHOMH
HedPYCTPHUPOBAHHOI MOJCUCTEMbBI NMPUBOIUT K YCHUIe-
HUIO KIACCHMYECKOro MOPOroBOTO COOTHOIIEHWA Ha BO3-
nukHoBenne HMC: Jyo/|Jp1| > 1/4 [9], xora dpycT-
PUPOBaHHBI MEKIOJCUCTEMHBIN o6meH J,, cmocobeT-
ByeT ¢dopmupoBanuio HMC. Hpu BeImonHeHUM moporo-
Boro ycnoBua HMC mnosaBiadgeTcA ¢ KOHEYHBIM IIAroM
p > 0, onpenensnembim ypaBHenueMm (11). CuenoBareinnb-
HO, BHepruA A-moAcucTeMbl NMOBBIMIAETCA HA KOHEUHYIO
BenuuuHy. HockonbKy B Touke (a3oBoro nmepexoga moi-
Hafg DHEPrUfA CHUCTEMbI HempephiBHA (puc.3a), sHeprusa
B-nopcucTeMbl momHa YMEHBIIUTHCA Ha TY K€ KOHeUY-
Hylo BenuuuHy. HTO MoKeT mpousoiTH, TOIBKO ec-
1M HaMarHu4YeHHOCTh B-mopcucTeMbl moABnAETCA cpasy
6 IIucema B ARIITD
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C KOHEYHBIM HeHyleBbIM 3HaueHueM. CienoBaTelbHO,
HepBBIfl Nepexol B HeCcoU3MepuMoe cocToAgHue mpu 1,
ABnAeTcAa (Gas3oBbIM mepexogoM mepBoro poma. Curya-
uuA co BTOpeIM mepexonsoMm mpu Th (Kak u c mepexo-
noM B A®-renurong npu T3) He Tar npocra. @opmaib-
HO MBI UMEeM [Iel0 C HEeNMPEPBIBHBIM MEPEXOJOM MEMKIY
IOBYMSA TONOJNOTMYECKU SKBUBAJIEHTHBIMU COCTOAHUAMU,
a HaMarHN4YeHHOCTh B 1> MMeeT U3JI0M, XapaKTepHbIN
nna dasoBoro nepexojpa BToporo poaa. Bmecte ¢ Tem B
okpectHocTu Ty (At ~ 1073) cymecTByeT Makpockonu-
yeckuil uHTepBan pemenuit Ap ~ 107! ¢ npasTuyecku
onuHAKOBbIMY 3HaueHuAMY sHeprun (Afy ~ 107%). Hro
O3HayaeT, YTO NPU MOHUKEHUHM TeMIepaTyphl MarHe-
TUK MEPEeXOauT 13 HecouaMepuMoii ¢asbl B pasy Adera—
RutTtens yepes cToxacTuueckyio (asy 6e3 manbHero mo-
pAnKa, T.e. HMeeT MecTo ofllee pa3yHOpANOYEHUE B
pe3yibTare yBelMYeHUA NOPAIKa (HAMarHu4eHHOCTH) B
B-nopcucteme. 3HauuTeNbHOE YUIMPEHHE CTOXaCTUUeC-
KO0 CJIOfl MeMAY NepUOANYecKMMU peleHuAMH B da-
30BOM IPOCTPAHCTBE (B OKPECTHOCTH CEHapaTpPUChI) IO
CpPaBHEHHUIO C [ABYXIOAPELIeTOYHLIM aHTHU(eppoMarHe-
THKOM IIpU HYJIeBO# TeMmepaType 00BACHAETCA YBEIU-
YeHHEM YHKCIa AUHAMUYECKUX [EePEMEHHBIX B OBYXIOI-
cUCTEeMHOM (YeThIPEXMOAPEIIETOYHOM) MarHeTuke [14].
Kpome Toro, mpu KoHeuHOUl TeMmepaType YHUCIO CTe-
neHeit cBobojbl Bo3pacTaeT OnarogapsA BapbHPOBaHUIO
CPeIHUX 3HAYEHUil CIIMHOB.

Ha6ora Boinonnena npu mnopnepsre HOOU (rpant
# 10-02-00765).
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