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IInAa TBepABIX PacTBOPOB 3aMellleHUA peJKo3eMelNbHBIX AomeraGopumoB Tm;_,Yb,Bi2 uccregopanwr mar-
HUTHBIE U TPaHCIOPTHBIE XapaKTepUCTHKU. l3MepeHUA, BHINONHEHHBIE B IIMPOKOM HHTepBale TeMIlepaTyp
1.8 + 300 K Ha moHOKpucTanmndeckux o6pasnax BHICOKOrO KavyecTBa, MO3BOMAIOT CAeNaTh BBIBOL O Pa3BUTHUHU C
pocToM X aHTH(EPPOMarHUTHON HEyCTOWYMBOCTY C KBaHTOBOM KpuTuyeckoit Toukoit (I = 0) B6au3u x = 0.3
U CBAI3aHHOM C 3TUM JU3IeKTpusanueil anekTpoHHOH cTpyKTyphl B MHTepBaile 0 < 2 < 0.8. Ilo pe3ayabTaTam
TepMO3JeKTpUUecKkux uamepenuit y Tm;_,Yb, B, onpenenens! 3HaueHUA sSHEPrUY aKTUBAlY U UX U3MEHEHNe

IIpU BapbUPOBaAHUU COCTaBa &I.

PACS: 75.30.Fv, 75.30.Gw, 75.30.Mb

1. Cpenu pearosemenbHbix gogexabopunos RB1y (R-
Tb, Dy, Ho, Er, Tm, Yb) coeaunenue c nepemeHHO# Ba-
NeHTHOCThIO YbB1s 3aHuMaeT ocob6oe MecTo, MOCKOJb-
Ky, B oTauuue oT japyrux RBjp,, ABiAiomwuxcA aHTH-
¢eppoOMarHUTHLIMU MeETAallaMH, OHO XapaKTepu3yeTcH
napamMarHMUTHBIM, JUAIEKTPUYECKUM OCHOBHBIM COCTOf-
uueMm [1-3]. Takum obpasom, 3anonHenue 4 f-o60n0uxu
pelKo3eMelbHOro aneMeHTa (n4y) B pAaxy RBis compo-
BOM/Ia€TCA HE TONBLKO yMeHbllleHueM TeMnepaTypsl He-
era ot Ty ~ 22K B TbBis (n4y = 8) g0 Twy = 3.2K
B TmBis (n4y = 12) [4] u nogaBneHnem anTHdEPPO-
Marietusma B YbB;,, HO Takie NPUBOAUT K Nepexo-
ny meramn — usonarop (IMU) npu mamenenuu napa-
MeTpa n4y B AuanasoHe 12 < ngy < 13. IIpu atom B
YbB;2 ¢ nouuskennem temnepatypsl oT 300K mo 1.5 K
ylelbHOe CONpoTHBIeHMe BospacTaeT B 10° pas, npu-
yeMm B uHTepBanax 15 + 40K u 7 + 15K ma6miopaer-
ca akTuBanuoHHoe noexenue p(7T) [2]. usnextpusa-
A cBoiicTB YbB;5 0o6bIuHO cBA3BIBaeTcA ¢ oGpa3oBa-
HueM npu Hu3KuUX Temnepatypax T < 70 K ruGpuausa-
uuoHHoit memn E, =~ 12 + 16 maB [3,5-7], pasgensio-
el TakMme MarHUTHbIE U HEMArHUTHbIE IEKTPOHHbIE
cocToAHMA (cmMHOBaA wenb) [3,8,9]. OnHako BIIOTH
IO HACTOALIET0 BPEMEHM MPOJONKAIOTCA AUCKYCCHM O
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OPUPOJe COCTOAHUN B LIENU, a TaKKe O MPOUCXOMIe-
HUU O0cOGEHHOCTell B CHEKTpPaX MarHUTHBIX Bo3Gy:ae-
Huit [8—10] B 3TOi CHIBHO KOPPEIMPOBAHHOM 3IE€KTPOH-
uoii cucteme (CKIC). IMockonbky Ha mnpumepe TBep-
IObIX pacTBOpoB 3amemeHuda Tm;_,Yb,B;s npu usme-
HEHUU COCTaBa T MMEeTCA BO3MOKHOCTH INJIABHO NPO-
cnenquTh TpaHchopMalUio CBONCTB OT aHTU(deppoMar-
uutHoro Meramia TmBiy (z = 0) kK mapamarHuTHO-
My CHKIC-gmanextpury YbBj2 (x = 1), mpeacraBus-
eT MHTepec HCCleJoBaTh TPAaHCHOPTHbIE U MarHUTHbIE
XapaKkTepUCTHKYU AnA BblicHeHUA ocobenHocteil [IMU u
nepexoja antudeppomarnerur-napamaruetur (AF-P) B
STUX COEJUHEHUAX C HEYCTONWUYMBON BIEKTPOHHON KOH-
(purypanueil pegrosemMelbHOr0 MOHA.

2. B palore B mupOKOM auana3oHe TeMIepaTyp
1.8 + 300 K wuccnenmoBanuch MarHUTHasA BOCIPUUMYU-
Boctb X(T'), ymennHoe conporuBienuve p(T) um Koad-
¢unuent tepmoaac S(T') TBepABIX PacTBOPOB 3aMelle-
uua Tm;_,Yb,Bis B obGmactu coctaBoB 0 < z <
1, orBeualomieil nepexoxy Mertanrn-uzonfatop. Msmepe-
HUA BBINONHEHRI HAa BHICOKOKAUECTBEHHBIX MOHOKpPUC-
Talnuyeckux obpasnax TBepAbIX pacTBOPOB Hoaekabo-
PHUIOB, BBIpALIEHHBIX METOJOM BEPTHUKANBLHOIO GecTu-
relbHOr0 MHAYKUMOHHOTO 30HHOTO MIaBlE€HUA B relu-
eBoii atMocdepe [11]. JInA MccnegoBaHUA MarHUTHBIX
XapaKkTepUCTUK B MarHuTHoM none 1003 ucnonb3oBai-
cA CKBUA-MaruutToMeTp komnanuu Quantum Design mo-
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memn MPMS-XL5. Tpaucnoptusie napamerpsl p(T)
u S(T) usmepsanuch Ha OPUIMHANBLHON 3KCIEPUMEH-
TalbHON YyCTaHOBKE, aHAJOTMYHOI MCIHOIbL30BaBIlIelicA
B [12]. 1A oueHKM 3HAYEHUIN XOIIOBCKON MOJBUH-
HOCTH TIpM TeliNeBoii TeMmepaType IJIA TpeX COCTaBOB
Tm;_,Yb,B1s Hamu uccnenoBanca takmxe a¢dert Xon-
Jla MeTOJI0M BpallleHua obpaslia ¢ nouaroBoit purcanuei
B MarHuTHOM noie [12].

3. Ha puc.la u b ana paga uccienoBaBUIUXCA CO-
CTaBOB Mpe/CTaBIeHbl TeMIIepaTypHble 3aBUCUMOCTH 06-
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Puc.1. TemneparypHsle 3aBucumocty (a) oGpaTHO# Mmar-
HUTHOH BocpuumumBocTy X~ (T') (H||(001)) u (b) ynens-
Horo conporuBienus p(T') (namepurensHsrii Tok (I](110))
B TBepAbIX pacTtBopax Tmi_,Yb,Bi2. IIpamsie Ha puc.(a)
OTBeYaloT aNlpPOKCHMAaLUMU dKCIEPUMEHTAIbHBIX JaHHbBIX
cooTHomenueM (1). Ha BcraBke A mokasaHbI 3aBUCHMOC-
T x(T') B okpecTHOCTH TemmnepaTypsl Heens qus cocraros
z = 0.05 u 0.1, Ha BctaBke B — pe3yabraT annpokcumanumu
HaiileHHO} B pamMKax cooTHomeHuA (1) Beanynusl sdbdek-
TUBHOTO MarHUTHOTO MOMEHTA [ies (%) COOTHOmeHUEM (2)
(cM. TekcT)

paTHo#t MaruuTHol BocnpuumuuBocTu X 1(T) u ynens-
Horo conporusnenus p(T), coorBercTBenHo. Kak BugHo
U3 JaHHBIX puc.la, B untepBane temnepatyp 40+ 300K
kpusble X~ (T) coenuuenuit Tm; ,Yb,Bi> ¢ xopoueii
TOYHOCTBIO ONMUCHIBAIOTCA KIOPU-BEMCCOBCKON 3aBUCH-
MOCTBIO

X(T) & Nugg/3Vks(T — ©,), (1)

rie feg — dPGEKTUBHBI MarHUTHBIH MOMEHT, O, —
napaMaruuTHasa Temneparypa Hiopu, kg — nocrosnHas
Bonbnmana. Ilpu 3amemenuun Tm utTepbuemM B pAny
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Tm;_,Yb,B;s npoucxoguT yMmeHblIeHHe abGCONIOTHOM
BEIMYMHbI MAarHUTHON BOCIPUUMYUBOCTH, CONPOBOM/a-
Iollleecs Bo3pacTaHWeM HaKIoHa 3aBucumocteit x 1 (T),
a Take HaGmiomaeTcA pocT abCOMIOTHBIX 3HAYEHH mMa-
pamarHuTHoii TemnepaTyps! Riopu ©,, oTBeuaromeii an-
TudeppomaruuTHoMy obmeny (O, < 0). Ouenensoe
u3 (1) usMeHeHue BenUUYMHBI 3} PEKTUBHOO MArHUTHO-
ro MoMeHTa B pacueTe Ha ajeMeHTapHyIo Aueiiry 'TIR-
CTPYKTYyphI (cM. BcTaBky B Ha puc.la) B npegenax mo-
IPEUIHOCTH U3MEpPEeHU NOAUYMHAETCA COOTHOLIEHHUIO

ot = /(1= @) + 212, (2)

npeanolaraioeMy aafuTUBHOCTL BRJIAJOB B BOCIPU-
UMUYHBOCTb OT NPUCYTCTBYIOMUX B TBEPALIX pacTBOpax
Tmi_,Yb,B1> Tokann30BaHHbIX MAarHUTHLIX MOMEHTOB
nonoB Tm3+ u Yb®+, wortoprie cocraBamior 7.5up u
4.5up (up — marueron Bopa), coorBercTBeHHO. AHa-
U3 pe3yNbTaToB pHc.la MIPUBOJUT K 3aKIIOUEHUIO 0 MO-
HOTOHHOM BO3pacTaHMy N0 aGCoMOTHON BelnuuHe na-
pamerpa Op(z) (cM. puc.2a), a Takie 0 NOABICHUM
npu Hu3kux Temnepatrypax I' < 40K, wpome Kiopu-
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Puc.2. (a) KoHneHTpanuoHHbIe 3aBUCUMOCTH IapaMeTPOB
Op(z), Eg(z)/2kp n Eq(z)/ks. (b) N3mMeHeHMe XOIIOB-
CKOJ MOABUMHOCTY Ly (N4f) IPU reINeBOi TeMIlepaType
(mna HoB12, ErB1s — mo nauueM [20], nua YbB1s — mo nan-
HbIM [2]) u Temnepatyps! Heena Tn(naf) B 3aBHCHMOCTH
oT 3amonHeHuA 4 f-06010YKYN peJKO3eMeNbHbIX NOHOB B CO-
equHenuax RBi>. O6o3Hauenusa AF u P orBeuatroT anTtu-
¢deppomarHuTHOR U napamarHuTHoi daszam, QCP — kBau-
TOBasA KpUTUYECKad TOUYKa



300 H. E. Cnyyanro, A. B. Borau, B. B. I'mymkoB u ap.

BeiiCCOBCKOI'0 BKIaja, AONOJHUTENbHOI (IYKTyalloH-
HOIi MarHUTHOM KoMnoHeHTh! Ha KpuBbIX X(T') coenuue-
HU Tm]_,;cszB]_z.

Ananus moBeJeHUA TeMNepaTYPHBIX 3aBHUCHUMOCTENR
yaenbHoro conporusnenus (puc.lb) nossoaser cuenathb
BBIBOJ] O CMEHE peiMa HU3KOTEMIEPATYPHOTO TpaHC-
nopTa HocuTellell 3apAfa, OTBevalolleil mepexony Me-
Taul — U30NATOp B Jomekabopugax Tmy_,Yb,Bis. Ilpu
usMeHeHun coctaBa £ B uHTepBale 0 < z < 0.8 mpu
reJIMeBbIX TeMIEepaTypax yIelbHOe CONPOTUBIEHUE BO3-
pactaet Gonee ueM B 100 pa3, npuuyeM yKazaHHBIN pocT
He MOeT ObITh CBA3aH C pacceAHHMEM HocHuTeleil, 06y-
CIIOBNIEHHBIM MCKIIOUUTENLHO GeCOpAIKOM 3aMelleHu .
B To e BpemA clieyeT OTMETUTh, YTO BO BCeEM Auana-
30He KoHNeHTpanuii ¥ < (.8 akTUBalMOHHOE MOBEAEHUE
p(T) ne uaGmionaercsa. OOHapy;KeHHbIE AIfA KOHLEHT-
pauuii Yb B untepBane z < 0.1 aHoManuy Ha KPUBBIX
X(T) (cm. BctaBry A Ha puc.la) u p(T') B okpecTHOCTH
MarHuTHBIX ($a30BbIX NepexonoB npu Ty no3Bonuny HaM
onpenenuth TeMmneparypy Heens, kotopasa ana ¢ = 0.05
u 0.1 cocraBuna Ty =~ 2.61 u 2.16 K, coorBeTCcTBEHHO
(cm. puc.2b).

Kar BugHo u3 maHHbIX puc.d, B pAxy Tm; ,Yb,Bi»
HauGollee 3HAUNTENbHbIE U3MEHEHUA XapakTepUCTUK 3a-
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Puc.3. TemnepaTypHble 3aBUCHMOCTH K03 duieHTa Tep-
moazac S(T') (remnepatypHsiit rpaguent V'T||(110)) TBep-
nbix pactBopoB Tmi_,Yb;Bia. JIuHuaMu mokasaHsl pe-
3yJIbTaTHI annpoKkcuManuy KpuBbix S(T') akTMBaIMOHHOI
(T > 50K, coorHomenue (3)) u mumeitnoit (T' < 30K,
S(T) ~ A(z)T') saBucumoctamu. Ha BcraBKe 3aBHCHMOC-
tu S(T') mpefcraBieHbl B aKTMBalMOHHBIX KOOPAMHATAX
(cm. Tekct). I u II — TemmepaTypHble HHTEPBAIbl aKTHUBA-
IIMOHHOTO NOBEJEHUA TEPMO3JC

PAZOBOr0 TpaHCIOpTa HaONMIOJAIOTCA NPHU UCCIEN0BaHUY
TeMIepaTypHbIX 3aBUcUMOCTell Koaddunuenta Tepmo-
snc S(T). Ilpu aTOM TUNUYHBIE [JA COEIUHEHUA C Me-
TalIM4ecKoil NPOBOJUMOCThIO Malble aGCONMIOTHRIE 3HA-
uenun tepmosnc ana TmBis (|S(T)| < 3mrB/K, cm.
puc.3) yme pgua TBepporo pactsopa Tmg.gsYbg.osB12
cMeHstoTea BeauuuHoit |S(T)| > 15mkB/K. lanbueii-
mee 3amemedue Tm uTTep6ueM OPUBOAUT K BO3pac-
TaHUIO a0COMIOTHBIX 3HaueHuit Tepmosac xo 220 MKB/K
(puc.3, wpusaa gua ¢ = 0.8), npuueM OTpULATENLHBIN
MuHuMyM Ha kpuBeix S(T') cMemaeTca BHU3 M0 MIKale
TeMIepaTyp ¢ poctoM & B pAgy Tm;_,Yb,Bis. Yrazan-
ublii Munumym S(T) (puc.3) 3aTpyAHUTENBLHO CBA3ATh
¢ TepMo31c (OHOHHOTO yBIeUeH!A KBA3UIOKANbLHON Mo-
noit hwg /kp, nockonbKy OH HallioJgaeTcA B MHTEpBale
T < 50K cymecTBeHHO HUMe XapaKTepPHBIX BHHIITE-
HOBCKUX Moa hwg/kp = 140 + 180 K [13,14].

4. CnegyetT OTMETUTBb, YTO Il BCeX TBEPAbIX pac-
TBOpOB 3amenieHus ¢ £ 7 0 TemmnepaTypHble 3aBUCH-
moctu S(T) B 06InacTV NMPOMENYTOUHBIX TEMIepaTyp
T > 50K HOCAT cnoHbBIM aKTUBALMOHHBIA XaparTep.
TloBenenue TepMo3/C A/ HECKONBKUX COCTABOB & Tpef-
CTaBIEHO Ha BCTaBKe pUC.3 B aKTUBAIMOHHBIX KOOPAH-
narax S(1/T), uro mosBonser B uHTepBane I oueHNTH
BenuuuHy menn E,; B paMKaXx H3BECTHOTO COOTHOLIEHUSA
[15]

kg1 B, -
e b+12kgT’

rie b = pp/ptp — OTHOIIEHWE MOABHKHOCTEHl BIEKTpPO-
HOB M JIBIPOK, e — 3apAf snexTpoHa. IloguepkHeM, 4YTO
IIf coeluHEHUs C mnepeMeHHoi BanenTHocThio (CIIB)
SmBg panee B [16] Gbl1a NonyveHa oneHKa OTHOLIEHUSA
b = pn/pp ~ 50 n ObLIO NOKa3aHO, YTO B peMUME
OBICTPBIX 3apANOBLIX QAyKTyanuii 6onbiive 3HaUYeHUA b
06yCIIOBIIEHbI Malloii NOABUMHOCTBIO [ip, TAMENBIX [bl-
pok Ha P3 uoHax mo cpaBHEHHIO C i, AIA 3IEKTPOHOB
npoBogumocTH B Hd-nonoce. Tarum o6pasom, ansa CIIB
Ha ocHoBe P3 snementoB muoxurens (b—1)/(b+1) B
(3) oraseiBaeTcA mopajKa eIMHMIbI, W, B Pe3ylbTare,
CTaHOBUTCA BO3MOKHBIM NOJYYUTH OLEHKY IapameTpa
E, B pamMKax cooTHolleHHA (3) HENOCPEACTBEHHO U3 U3-
MepeHuil Koaddunuenta Tepmosac (puc.3). Anamorumy-
HO, TIpH Tepexojie K peUMy 3apAJ0BOro TpaHCIopTa Mo
cocTofHUAM B menu (BcraBKa Ha puc.3, untepsan 1I)
SHEpruM awrTuBauuu TepMmosic E, MoseT ObITH cONO-
cTaBlleHa DHEPruf CBA3M MHONOYaCTHUYHBIX COCTOAHMIA
[16]. IlonyyeHHble U3 aHanu3a HakinoHa kpuBbix S(1/T)
B untepBanax I u I snauennsa E;/2 u E, npepcrasie-
Hbl Ha puc.2a. OTMeTHM, YTO OlleHEHHble HaMM 3Ha-
uenua E,/kp = 100 + 160K (puc.2a) orasbiBaioTcs
GMM3KMMM K OLlEHKe BEelMYMHBI LIeNW, HaliieHHOU Ind
YbB;2 npu usmepenusax sgderta Xomnra 1 CONPOTHUBIE-
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Hua (E,/kp ~ 180 u 134K, coorBercTBenHo [2]), AMP
Ha voHax Yb u Temnoemroctu (E,/kp ~ 170K) [17] u
[18], COOTBETCTBEHHO, 8 TaKM€ CONOCTABUMBI C BEIUYM-
HOM CIIMHOBOH IeJn Eg = 12 m»B, HaiifeHHO#1 B 3KCHe-
pUMeHTax Io paccefiHuIo HeiTpoHos [8,9] u P [3].

JanwHeiillee MOHMMKEHWE TeMIepaTypbl B MHTEpBa-
ne T < 30K npuBogUT K BO3HUKHOBEHMIO GIM3KON K
AuHeiHOM acuMntoTuku Ha KpuBblx S(T) (puc.3), ko-
TOpaf CBUAETENLCTBYET O METAINUYECKOM XapaKkTepe
MPOBOAMMOCTH MO MONOCE MHOIOYACTUYHBIX COCTOAHMIA
B ponexaGopuaax Tm;_,Yb,B;». Cruenyer momuepk-
HYTh 3HauWTelbHoe (~ B 5 pa3) Bo3pacTaHUEe HAKIO-
na A(z) xpussix S(T) ~ A(z)T npm 3amewmenun Ty-
nua uttepbueMm, Kotopoe anfA qUuPPy3UOHHON TepMO3AC
MO€eT CBHUAETEIbCTBOBAThL O MEPEHOPMUPOBKE B PALY
Tm; ,Yb,B;s NIOTHOCTM B3NEKTPOHHBIX COCTOAHUN B
okpecTtHocTu sHeprun @epmu Er. OTmMeTuM, UTO mMO-
no6HbIi 3d¢erT HaGmoganca paHee aBTopaMu [19] npu
HccleJoBaHNK 3eRTpoHHol TemnoeMrocT C/T = v(T)
TBepAbIX pacTBOpoB 3aMentenuns Yb,Lu;_,Bis. B uact-
HoCTH, B [19] GbIno HaiiieHO BO3pacTaHue HU3KOTEMIlepa-
TYPHBIX 3HaueHUi Koaddunuenra 3omMepdenbaa nNpu-
6IM3UTENbHO HA MOPAJOK BeIMUYKUHBI IPU U3MEHEHUH CO-
craBa memny 10 u 80at.% urtepbus.

BeimonnenHble HaMU TpU TrelMeBOil TeMIepaType
OLIEHKM TOBeJIeHNUA X0IIOBCKOM noasumuocT pg(T) =
= Ru(T)/p(T) (cMm. puc.2b) yKassIBalOT Ha JOMUHUDY-
IONIyIO poib JokanbHbIX 4f-5d cnuHOBBIX (QIyRTyanui
B mopeka6opunax Tm;_,Yb,Bi2 [20]. HeiicTBuTENBHO,
c poctom n4y oT HoBjs ® LuBjs Bo BceM uHTepBane
10 < n4y < 14 (npu onpegenenuu ngs B RB1s, ¢ yueTom
v(Yb) = 2.9 [1], OTKIOHEeHNE OT LieJOUNCIEHHO BaleHT-
HocTu uoHOB Yb B Tm; ,Yb,B;s npu z < 0.8 cuura-
J0Ch ManbIM) CliefyeT OMUAaTh MOHOTOHHOTO BO3pacTa-
HHUA [1g(N4ys), CBA3AHHOIO C yMeHbIeHHeM daKTopa e
#Renna (g; — 1)2J(J + 1), KOTOpBIil ABNAETCA XapaKTe-
PUCTUKON MHTEHCUBHOCTH MarHUTHOTO paccefiHuA B pA-
ny RB12. Bmecro aToro B untepBane 10 < ng4y < 12.5
Ha6mIoflaeTcA yMeHbIeHne g (N4 yf), IPUYEM MHHUMYM
moaBuHocTH BOauM3u ¢ = 0.3 + 0.5 B Tm; ,Yb,B1s
OTBeYaeT TaKme Mepexo]y aHTu(eppoMarHeTUK — Ta-
pamarHetuk (AF-P na puc.2b) u noctumeHnio KBaHTo-
Boit kputuueckoi Touru (KKT, Ty = 0) B okpecTHOCTH
r =~ 0.3. C pganbHefIMM 3aMelleHUEM TYIUA UTTEP-
6uem mpu & > 0.5 (nsy; > 12.5) B napamarseTukax
Tm; ,Yb,B;> oxasriBaeTcA cBA3aHHBIM pocT pp(z),
TOrja Kak MOHOTOHHOE M JOCTATOYHO pE3KOe BO3pacTa-
HHME YIENbHOIO CONPOTUBIEHUA p(X) OPU HU3KUX TEM-
nepatypax HaGmioJaeTcsi Bo BCEM HHTEpBAale COCTABOB
0 < z < 1 (puc.1b), npuuem B YbB;o 3nauenusn p(T)
pocturaior 10 Om-cm [1,2]. Tlono6uaa nusnekTpuU3anusd
cnexTpa u cBazanusIil ¢ Heit [IMU conpoBompaioTca mo-
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craTouno uHuakumu 3uavenuamu pg(T) ~ 27cm?/B-c
s YbBis, uTo, oueBuHO, 06y CIOBIAEHO CUNbHBIMY 4 f-
5d pryKTyanquAaMu 3MeKTPOHHON MIOTHOCTH B 3TOM CO-
eIVHEHUHU C NepeMeHHOl BaleHTHocTblo. [lanee c me-
pexogom ot CRIC-gusnektpura YbB1s (n4y =~ 12.9) K
HeMarHuTHoMy Metainny LuBis (nsy = 14) nabmoga-
€TCA Pe3KMil POCT XONIOBCKOM MOABHKHOCTH, KOTOpaf
B LuB;» nocruraer snauenmii pg(7T) =~ 2600cm?/B-c
(puc.2b).

Ciegyer moJyepKHyTh, 4TO, HapfAAYy C BO3pacTaHU-
eM poiu KBaHTOBBIX ¢uyrTyanuit B6nusu KRT z ~ 0.3,
abcontoTHaa BelnunHa 3¢ (perTa yMeHbIIEHUA MOJBUMH-
HocTH B uHTepBane 12 < nyy < 13, mo-BugMMOMY,
omnpelenfeTcA TakMe BIUAHUEM GecriopAlKa 3aMelleHus
Ha TPAHCIOPTHbIE XapaKTEePUCTUKY TBEPbIX PACTBOPOB
Tm;_,Yb,B;5. Kpome Toro, ormeTum, uto yBemnmye-
HUe aGCONIOTHBIX 3HaueHUit apameTpoB 0,(z) u E,(z),
ABIAOMMNXCA XapaKTepUCTUKaMi OOMEHHOr0 B3aMMO-
neiicreua (PRKU-mexanusm), u crabunnsanya WYPUHBI
menu E,(x) nabmogaioTea 1A cocTaBoB > z¢ ~ 0.3
Boime KKT (cm. puc.2a). Ilpu atom gua meramnmuec-
KUX CHCTEM C CHUJILHBIMHU CIMHOBBIMHU (IYKTyalufMu
onHuM u3 cueHapueB Bo3HMKHOBeHuA KHKT moet ciy-
#UTh Mojenb Jlonnara [21], B paMKax KOTOpO# noxas-
JeHWe MarHeTu3Ma [P BO3pacTaHUU KOHCTAHThI 06Me-
Ha OKa3hiBaeTCA 00yCIOBIEHHBIM KOHKYPEHIINeH Memay
adpdextom Koumo (Tx ~ exp(—1/Je;)) u anTudeppo-
MarHuTHbIM 0GMEHOM 4epe3 3JIeKTPOHbI MPOBOAMMOCTH
(Trxxy ~ J2,). Takum o6pa3oM, Ha OCHOBAHUH MO-
JTY4YeHHBIX DPEe3YyIbTaTOB MOMKET ObITh CHeNaH BBIBOX O
TOM, YTO Pa3BUTHUE MarHUTHON HEYCTOWYUBOCTU U Tie-
pexon metamn — usonAaTop B Tm;_,Yb, B, ABnaioTca
adpderTamMu, TECHO CBA3AHHBIMU MemxAy coboit. B To
#Ke BpeMH, 1l BhIACHEHUA PUPOABI IEPEX0a METAaI —
U30JATOP U ero B3aMOCBA3Y C HECTAOUILHOCThIO JJEK-
TpoHHO# KoHdurypanuu P3-uoHoB TpebyeTca nmpoBeje-
HUA JalbHERIIUX UCCIeNOBaHUM TPaHCHOPTHBIX U Tep-
MOJMHAMUUYECKMX XapaKTEePUCTUK TBEPIbIX PacTBOPOB
Tml_szzBlz.

PaGora BeinonHena npu GUHAHCOBOM NOAJEPHEE TIPO-
rpammbl O®H PAH “CunbHoKoppenrpoBaHHbIE IEKTPO-
Hbl B MeTallax, NONyNpPOBOJHMKAX M MarHUTHBLIX Ma-
Tepuanax” u mnpoexTa Poccuiickoro gonga ¢yHmamen-
TanbHbIX ucclnenoBanuit # 05-08-33463. ABTopbI mpu-
snarensusl H.J0.IIunesanoBoit 3a nonesusie JUCKYCCUU.
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