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WccnenoBaHbl cTaTruecKre 1 JUHAMUYECKUE MATHUTHBIE CBOMCTBA IIE€POBCKUTO-
noz06HOr0 cnokHOTrO oKmcaa Nd,;Ca,;MnO;, obrazaroniero KoIocCalbHBIM
MarHUTOPE3UCTUBHBIM 3(M(HEKTOM M HAXOJAIIErocsd B COCTOSHUY HAHOMACIIITA0-
HOT'0 CTPYKTypHOTrO paccaoenus. Huxe 130 K coeguHeHMe COAEPIKUT KIACTEDPHI
TPEX PA3IUYHBIX MATHUTHBIX (a3 U SABJIAETCS MATHUTHBIM KJIACTEPHBIM CTEK-
aom. IlonydueHHBIE 9KCIEPUMEHTAJNbLHBIE NaHHBIE, — CHJIBHO PaCXOAAIIVECS
ZFC- u FC-3aBucuMoOCTH CTaTUUYECKON HAMATHUYEHHOCTH, YaCTOTHbBIE 3aBHUCIIMO-
CTU JUHAMUYECKON HaMarumyeHHOCTU U 3 (HeKT cTapeHUsd, — CBUAETEIbCTBYIOT
0 CTEeKOJILHOM IIOBEJeHNN CHUCTeMbl. BHelllHee MarHuTHOe 1moJie 10 5 T He momas-
JISIeT TIOJTHOCTBIO CTEKOJILHOE COCTOSAHME BelecTBa. [ JIyboKuii MUHUMYM Ha TeM-
IepaTypHO 3aBUCHMOCTH MHHMOM YacTH AWHAMUYECKON HaMarHM4YeHHOCTH
YKasbIBaeT Ha (peppOMariuTHOE YIIOPALOUYeHIe B HeOJMMOBOI ITOICHCTEME.

Hocmimxeno craTuuHi # IuHAMiYHI MArHeTHi BJIACTHUBOCTI mePOBCKiTOMOmi6-
HOr'o cKJagHoro oKcuay Nd, ;Ca,; ;MnO;, 110 Mae BesleTeHCHKUH MarHeTopesu-
CTUBHUI e(eKT i 3HaXOAUTHCA B CTAHi HAHOMACIITAOHOTO CTPYKTYPHOTO PO3-
mapyBaHHusa. Huoxkue 130 K cmosryxka MicTUTh KJIacTepu TPhOX PisHUX MarHeT-
HuxX (as i € marHerHUM KJjactepHuM ckjJgoM. Onep:kaHi eKcliepuMeHTaJIbHI
IaHi, — cuabHO po36ixkHi ZFC- i FC-3a/e:XHOCTi cTaTUYHOI MAarHeTOBaHOCTH,
YACTOTHI 3aJI€KHOCTI JTMHAMi4YHOI MarHeTOBaHOCTH i eeKT cCTapiHHs, — CBij-
YaTh PO CKJOIOAIOHY TTOBENiHKY cucTeMU. 3OBHIIlTHE MarHeTHe 1moJe 10 5 T
He MMPUTHIUYe IMOBHICTIO CKIAHUI cCTaH pedoBUHU. [MTMOOKMI MiHIMyM HaA TeM-
IepaTypHill 3aJIe;KHOCTL ySABHOI YaCTUHYU AWHAMIUHOI MarHeTOBAaHOCTU BKa3ye
Ha pepoMarHeTHe BIIOPAAKYBAHHS B HEOAUMOBIiH mmigcucTeMi.

The static and dynamic magnetical properties of the perovskite-like complex
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oxide Nd;;Ca,,;MnOj;, which possesses colossal magnetoresistance effect and
is being in the state of the nanoscale structural separation, are studied. Below
130 K, the compound contains clusters of three different magnetic phases
and is being magnetic cluster glass. The experimental data obtained, namely
strongly divergent ZFC and FC dependences of the static magnetizations,
frequency dependences of the dynamic magnetization, and the ageing effect,
are evidence of the glass behaviour of a system. External magnetic field up to
5 T does not suppress completely the glassy state. Deep minimum at the tem-
perature dependence of the imaginary part of the dynamic magnetization
points to the ferromagnetic ordering in the neodymium subsystem.

KaroueBsie ciioBa: CTPYKTYPHOE PACC/IOCHUE, KJIACTEPHOE CTEKJIO, HaMarHuJeH-
HOCTb, ITMHAMWYECKas MarHUTHAS BOCIPUNMUYNBOCTh, MATHUTHASA PeJIaKCAIMS.

(ITonyueno 19 oxkmasaobps 2010 e.)

1. BBEAEHHUE

CocTossHUA TepMoAMHaMHUecKoro (gasoBoro paccaoenus (PP), xorma
OCHOBHBLIM COCTOSIHMEM CHUCTEMBI ABJIAETCA CMeCh HAaHOMACIITAOHBIX U
CyOMUKPOHHBIX O0JIacTeil, comep:KalluxX pasJuuHble (Pasbl BeIecTBa,
XapaKTepHbI I/ IIePOBCKUTONOO0HBIX COeINHEeHNT, 06/IaHa0ITNX KO-
JIOCCAIBHBIM MarHUTOPe3ucTUBHBIM ddderToM [1]. IIpodbirema PP un-
TEHCUBHO M3yYaeTCcsd MHOTMMHU WCCJIEIOBATENSAMU, IIOCKOJBKY OHO BO
MHOTOM OIIpeJejseT CBOICTBA TAKUX BEIeCTB, B YACTHOCTHU, BEJIUUNHY
MarsuTopesucTuBHOTO 3¢ derra. Hanbosmee naydeHo sjleKTpoHHOE (ha-
30BO€ pacclIoOeHIe — pacciioeHre Ha aHTU(epPpPOMAarHuUTHBIE 1 (eppo-
MAarHuTHBIE 00JIACTH, UMEIOIIe PA3HYIO 3JIEKTPOHHYIO KOHIIeHTPAI[HIO,
BO3HUKAIOIIEee B Y3KO30HHLIX MaHraHutax. OgHaKo B mocjeqHee BpeMs
BBIICHHJIOCH, UTO B 3THX CHCTEMAaX BO3MO:KHO CTPYKTYpPHOe (hpasoBoe
pacciioeHne, KOra COCYIIIeCTBYIOT 00JIaCTU ¢ PA3IMUYHON KpUCTAJLINYe-
CKOU CTPYKTYpoii [2]. B oTHOIIIeHMM MarHUTHEIX cBoiicTB PP coemumne-
HUS BO MHOTOM aHaJOrmuHbl cinHOBBHIM cTekJam (CC) [3, 4] — B Hux
CYIIIECTBEHHO OTJIMYAIOTCA TeMIIepaTypHble 3aBUCIMOCTH HaMarHUYeH-
HOCTH JJIs1 IpoiieccoB oxyaaeHus B moJie (FC—field cooled) u 6e3 mouis
(ZFC—zero field cooled), nabarogatorcsa xapaktepHsie aiaa CC uacToT-
HOe ToBeJeHe TUHAMNYECKON HAMATHUYEHHOCTY M MAaTHUTHOI peJsaK-
caruu [5, 6, 7, 8]. Cocroasuume ®P B pegro3eMesbHBIX IIEPOBCKUTAX
IpeACcTaBIAeT cO00l caMOOPTaHUBYIONIYIOCA CHUCTEMY B3aUMOAEHCTBY-
OIIUX MEXXKAY co00i MarHuTHBIX KJjacTepoB [9]. IIpuposa marHuTHOTO
CTEeKOJIbHOT'O MOBeAeHUs ompeneaseTca (PyCcTparuaMu, KOTOPLIe BO3-
HUKAIOT 13-3a KOHKYPEeHIINYN MeXKIy (PepPOMarHUTHBIMU 1 aHTU(hEPPO-
MarHUTHBIMU B3aMMOIEUCTBUAMU Pas3HOW IIPUPOALI B cucTeMe (IBOM-
HOI1 00MeH 1 cBepxo6MeH cooTBeTCcTBEeHHO [1]).

Y3xosouHbIl MaHTaHUT Nd;3Ca,; 3MnO;, obnagaromuii 601b110i Be-
JUYMHON MATHUTOPE3UCTUBHOTO 3(ddexTa, SABIsSeTCA OTJHUM K3 Be-
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IITeCTB, B KOTOPOM HaHOMACIITa0HOe CTPYKTYypHOe (ha30Boe paccjaoeHue,
CBA3aHHOE C 3apsJOBLIM YIOPSAJOUEHUEM, OIIpPelesisdeT CTPOeHUe Mar-
HUTHOH IIOACUCTEMBI IIPU HU3KUX TeMIiepatypax [10].

Ilepexon B 3apamoBo-ynopsanodeHHoe cocrosgHue B Nd,/;3Ca; ;MnO;,
npoucxomamuit amke T, =212 K mo mapreHcuTHOMY MexaHusMy (0es-
Iuhdy3nOHHBIM KOOIePaTUBHBIH (ha30BbIi Tepexol 1-ro poaa), IPHUBOIUT
K HAHOMACIIITAOHOH CTPYKTYPHOU (Pa30BOM cellapaiiii: yIopsagoueHHbIe
¥ HeYIIOPSAOUYEeHHbIE B 3aPSAL0BOM OTHOIIIEHU CTPYKTYPHBIE JOMEHEI CO-
CYIIIECTBYIOT B IMMPOKOM obaactu Temneparyp [10]. IIpu TemmepaTypax
ke = 130 K ma ocHoBe 9T0i (hasoBoil cenmapaiuu GopMUPyeTCcss MATHUT-
HadA (aszoBasa cemaparusa, IOCKOJbKY B 3apsI0BO-YIIOPAJOUYEHHEBIX 00Ja-
CTAX MArHUTHBIE MOMEHTHI Mn yIIOpSAZOYHBAIOTCA aHTH(PEPPOMATHUTHO
(AD), a B 3apaAm0BO-HEYIIOPAMOUEHHBIX O0JIACTAX — (EeppPOMarHUTHO
(®M). Beero B maprannesoii nogcucrteme Nd, ;Ca; 3MnO; mociegosaresn-
HO mpoucxomATr nBa Ad-dasoBbix mepexona: mpu Ty; =130 u T, =80 K
oopasyiorcsa PCE- u DE-dassl coorBeTcTBEHHO, a mpu T« = 70 K mabarona-
ercs nnepexon B @M B-dasy [11] (k1accudurariua coraacuo [12]). B pabo-
rax [13, 14] moaydueHbl HAaHHBIE, O3BOJISIONTNE IIPEAIOJIOMKUTEL (heppo-
MATHUTHOE YyIIOpAIoUYeHre B HeOJMMOBO moacucreMe Huke Ty = 30 K.

B nannOIi paboTe ncciaefoBaHbl MarsuTHbIe cBolicTBa Nd, 3Ca; sMnO;
B cTaTUYeCKUX MarHuUTHBIX moaax 0,01 T< H <5 T u nepeMeHHBIX IIO-
asax B uactTorHoM uHTepBaJse 1 I'it < f <1000 I'y, B o61acTu TeMIIepaTyp
2 K<T <300 K, c 11e1bpi0 BEIABJICHUS 0COOEHHOCTEHl MArHUTOCTEKOJIb-
HOT'O TOBEIEHUS COeTUHEHU .

2. OKCIIEPUMEHT

ITonukpucrananuecKkmre oOpasmbl AJA MCCICTOBAHUMN OBLIN IIOJYUYEHBI
CTAHJAPTHLIM METOAOM TBEPAOTEJIbHON PEeaKIMd B CMECHU IIOPOIIKOB
Nd,0;, CaCO; u Mn,0O5, B3ATBEIX B TpeOyeMOil IIPOIOPIINH. BEIIOIHEH-
HBIN PEHTTeHOCTPYKTYPHBIN aHAJIN3 CBUIETEJILCTBOBAJ O XUMUYECKOMN 1
CTPYKTYPHOUN OAHOMDAZHOCTU IIOJYUYEHHBIX 00pasnoB. MarHuTHbIE 13-
MepeHUuA BEHITIOJHEHBI Ha ycTaHoBKe Quantum Design MPMS B Temme-
parypuom mHTepBase 2—300 K B craTMuecKMX MATHUTHBLIX Moaax 10
MT < uoH <5 T B ZFC- u FC-pe:xumax, u B IepeMeHHBIX HOJAX C YACTO-
ramu 1, 10, 100 1 1000 I't u ammautynoii Wohy = 0,25 mT (W, — MarauT-
Has IPOHUIIAEMOCTb BaKyyMa). JKcIlepuMeHTaJIbHaA OIMUOKa nu3Mepe-
HUM He mpeBbImiana 1% mnpu Bcex TeMmmeparypax. g usmepenuii cra-
TUYECKOH U IMHAMHUYECKON HaMarHiM4eHHOCTU MCIIOJIb30BAaJICSI o0paser:
pasmepom 3x3x0,5 MM, M pasMATHUYMUBAIOMIUHA (PAKTOP COCTABJIAI
N =10 Bmoapr KOpPOTKOTO pedpa, BIOJb KOTOPOTO HPUKJIALLIBAJIOCH
BHeItHee moJie. IIpy maMepeHUAX Ke pesaKcaluy HaMATHUYEHHOCTH
HMCIIOJIL30BAJICA oOpasel] pasMepoM 3xX3X2,5 MM ¢ pasMarHUYUBAIOII[IM
axTopom N =5 (9TO mpuBeIO K IIpeBbINIeHuio mpumepHo Ha 20%
"HamaranuennocTu upu T = 10 K mo cpaBHenuio ¢ ganabsiMu FC-mpoiiec-
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canpu WH =10 MT).

3. PESYJIBTATHI U OBCY:RIEHHNE

WUcxonma us HeiTpoHorpaduueckux AaHHBIX [11], KoluduecTBa cocyiie-
cTByromux B coepiuHenun Nd,;Ca,; ;MnO; npu HMBKUX TeMIepaTypax
MarHuTHBIX (a3 MOKHO OIIeHUTb, Kak 64% aHTudeppoMarsuTHOMH
PCE-¢asser u mpumepuo mo 18% aByx apyrux ¢as — anTudeppomar-
HuTHOU DE 1 (heppomarauTHoit Tumna B.

TemnepaTypHbIe 3aBUCMOCTHY cTaTUYecKoil Hamaruunyenunoctu M(T),
M3MepeHHbIe IPY HarPpeBaHUHU II0CJIe OXJIAMKICHUS B HYJIeBOM MArHUTHOM
noye (ZFC) u B MaruuTHbIX 04X (FC), cHIbHO OTINUAIOTCA IPU HUSKUX
TeMIIepaTypax, YTO XapaKTepHO AJA CTEeKOJbHOTO cocTosgHus (puc. 1).
IIpu sTom BHelrHee MaruuTHOe moJje 10 5T He momaB/IgeT IIOJHOCTHIO
CTEKOJIbHOE TOBeleHne, UTO OOHAapyKUBaeTcA Mo pacxoxaenunio ZFC- u
FC-zaBucumocreii amixe 45 K. VluTepecHo, UTO 3TO BHEIITHEE MArHUTHOE
oJIe He IIOJABJAET, a BBIABJISAET sSpUE IIEPEX0]l B COCTOAHUE 3aAPAT0OBOTO
YIIOPAA0UYEHUA, KOTOPBIH (hOPMUPYET CTPYKTYPHO (PaszoBO-paCCIOeHHOE
cocrosHue (cM. puc. 1).

Maxkcumym ZFC-zaBucumoctu M(T) ObLI HIPUHAT KaK CTaTUYECKad
Temieparypa samepa3auusa T; = 60+0,1 K, uTo coOTBEeTCTBYeT TeMIIepaType

80
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wH=5T
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Puc. 1. Cratudyeckas HamarauueHHOCTb Nd, 3;Ca; ,3MnO; B momax U = 10 mMT,
2TubTspexumax ZFC u FC. CTpenkaMu yKasaHbI TEMIIEPATYPEI 3aPsAL0BOTO
ynopapouenusa (T,), nepexona B A®M PCE-dasy (Ty,), crekaoparuud (T;) u
(heppPOMATHUTHOTO YIIOPAJOUEHUA B HeoquMOBoii moacucreMe (T'y,)-
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COOTBETCTBYIOIIIEI0 MAKCHMYMa BEII[eCTBEHHON 4YaCTH IUHAMUYECKOMN
HaMaTHUUYeHHOCTH, onpeneaenHoi Ha dacrore 1 I'. Temmeparypa samep-
sauus T; (IuHAMIUYECKAsA TeMIIepaTypa 3aMeps3aHusd: JJIA YACTOT, IPEBbI-
marorux 1 I' B JaHHBIX 9KCIIePUMEHTAX ) YBEJINUYNBAETCA C YBEeJIMUCHIEM
YACTOTHI BHEIIIHEI'0 MATHATHOLO II0JIS, UTO ABJIAETCA XaPaKTEePHBLIM IJIA
MATHUTOCTEKOJbLHBIX cucTeM. Tak, T; cocraBaser 63,1+0,1 K ma uacrore
1000 TI'r;. CKopoCTh YACTOTHOI'O CABUIa TEeMIEPATypPhbl 3aMep3aHUs, OIle-
HEHHaA Kak [4, 15]

ST, = dInT,

= = 0,02, (1)
dlog,, ®

XOPOIIIO COIVIACYETCS C AHAJOTMYHBIMM OIEHKAMH, BBIIOJHEHHBIMHI
ISl IPYTUX CTEKOJBHBIX cucTeM [15].

Bce nepeuncieHHbIe BbIIlIe MArHUTHBIE (pa30BhIe IEePeXoibl O0HAPY-
JKHUBAIOTCHA, KAK COOTBETCTBYIOIIME OCOOEHHOCTH TEMIIEPATYPHEIX 3aBH-
CHMOCTEH CTATUUYECKNX U JUHAMHUUYECKNX MAIrHUTHBIX CBOMCTB (puc. 1 u
puc. 2 coorBercTBeHHO). Kpome TOro, remieparypHble 3aBHCHMOCTH
MHHMOM YacTH JUHAMWYECKON HAMATHNYEHHOCTH YETKO BRIABJISIOT SIp-
Kyio anomasuio (riay6oxkuit MuauMyM) B obsactu 30 K (puc. 2), KoTopas
ObLjIa MHTEPIPETHPOBAHA KAK YIIOPSAAOUYeHNe MATHUTHOM IIOCHCTEMEI
Nd B pesyibTaTe KOCBEHHOI'0 OOMEHHOI'0 B3aMMOAENCTBUS Uepes3 CHUCTe-
My ADM, yoopsamoueHHON npu 0ojiee BEICOKUX TeMIeparypax MarHuT-
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Puc. 2. Bemecreennasa (m’) m muumas (m’’) KOMOOHEHTBHI IUHAMWYECKOMR
HamaranderHocTu Nd, ;Ca,; ;MnO; B monax vacroroii f=1, 10, 100 u 1000 I'y
¥ aMILTUTY IO Uohy = 0,25 mT.
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HOI IIOJCHCTEMBI MapTaHIIEBBIX MOHOB, YTO XOPOIIIO COTJIACYETCA C JaH-
HBIMU IPYTUX 9KcIepuMeHnToB [13, 14].

OTMeTHM, UTO ¢ POCTOM YACTOTEI BIIPABO CMEIIAIOTCA ¥ TEMIIEPATYP-
HBIe AaHOMAJINM, COOTBETCTBYIOIIE BCEM OCTAJIBHLIM MArHUTHBIM (paso-
BbIM mepexogam (puc. 2). IIpuunHa 5TOro0 COCTOUT B TOM, UTO BOJIMU3U TO-
yeK (pa30BBIX IIEPEXO0M0B, C BBICOKOTEMIIEPATYPHO! CTOPOHEI, 00pasy-
IOTCSI KOPOTKOKUBYII[Ne MAarHUTHEIE KJacTephl (cM., Hampumep, [10]).
ApdeKTHI OT B3aNMOAEHCTBUA C IOCJEIHIMI 00PAIAIOTCA B HYJIb WX
CUJILHO OCJIAOJIAIOTCSA IIPU YCPEIHEHWHU 10 BpeMeHU (SKCIEePHMMEHTHI B
CTATUYECKOM U HU3KOYACTOTHBIX MATHUTHEIX IOJIAX, COOTBETCTBEHHO).
B ciyuae ke 6,1M30CTH YACTOTHI HPOGHOTO IIOJIA (O ¥ OOPATHOTO BPpeMeH!
MKUBHU KJIACTEPOB T, | (MU BBIIOJHEeHNA HepaBeHCTBA M > T, ©) IoCJIe] -
HIe BOCIPUHMNMAIOTCS, KaK CTa0MJIbHEIE 00pa30BaHUA, IPUBOLAIINE K
COOTBETCTBYIOIIIMM OTKJIMKAM BeIllleCTBeHHO! M MHHMOW 4yacTell JUHAa-
MUUecKoil HamarauueHHocTu m(w, k) = m'(w, k) + im"(o, k) .

BoJiee moapo6HbIH aHANIN3 AUHAMUYECKOI HAMArHUYeHHOCTH B 00J1a-
CTH TeMIIepaTyp HuxKe Temmeparyp (asoBwix mpesparmenuit T <15 K,
IMOKasaJl, uTO e€ peajbHAsA YACTb M’ YMEHBIIAETCA C POCTOM YACTOTEI
BHEIITHEr0 MAarHUTHOI'O II0JIsI, a MHMMAasd 4acTh m’’, pacrer, UTO Kaue-
CTBEHHO COIJIACYeTCA C IIOBeJeHNeM APYIUX CTeKOJbHBIX cucreMm [3, 4,
15] (puc. 3).

Ananus nusMeHeHUS HaMarHuYeHHOCTH Bo Bpemenu npu 10 K (o6paserr
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Puc. 3. BemiectBennas (m’) m mMHuMMas (m”’) KOMIIOHEHTHI IUHAMMNYECKON
HamaramdernHoctu Nd, ;Ca; ,3MnO; B momax uacroroit f=1, 10, 100 u 1000 I'y
¥ aMILIUTYIO0H ok = 2,5 MT npu TeMmepatypax CyII[eCTBEHHO HUMKE TeMIepa-
Typ (Pa30BbIX IEPEXOI0B.
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1.32 Nd, Ca MnO,
i} T=10K
$ 131 WH. =10 MT
P
1
| o0 exp ~
1.30 o o,
. A L A L A L
0 10 20 30
t, MUH

Puc. 4. Penakcanusa HaMarHM4eHHOCTH KJjacTepHoro crexjaa Nd,;Ca; ;MnO;
npu remrepatrype 10 K mocie oxnaskgenusa B noie [oH =10 mT. Conomaas
JIMHUA — HOATOHOUYHAA KpuBad (2) ¢ IByMsA BpeMeHaMU PeJIaKCallIiu.

OBLI OXJIAKJEeH IO 9TOI TeMIepaTyphl B MarHuTHOM moje W,H =10 mT,
3aTeM II0Jie BBIKJIIOUEHO, ¥ BBIIOJIHEHBI U3MEPEeHUs HAMATrHUUEHHOCTH)
TMOKasaJ, uTo peJiaKkcalusa HaMarHnYeHHOCTH Ha nHTepBase 0,5 MuH < ¢ <
< 30 muH (puc. 4) XOPOIIIO OIINCHEIBACTCA 3aBUCHMOCTBIO

t t

M(t)=Me * + Mye * + M_ (2)

¢ mapamerpamu M..=1,28963+0,00263 s.m.e./r, M,=0,004+0,00067
a.m.e./r, T,=1,47465%+0,52212 muu, M,=0,02655+0,00207 s.Mm.e./T u
T,=29,21169%5,33216 mun. [Ipupona Takoii 3aBUCHIMOCTH — ITPOIIECCHI
CTapeHUsl CTEKOJIbHOMN cucTeMbl. Mexay ¢t =0 u ¢t =0,5 MUH MargsuTHas
penaxcanusa npuBosuT K = 20% mameHWI0 HaMariMmuyeHHOCTH. B sToMm
BPEMEHHOM HHTepBaJie BHAUAJIe IPOMCXOAUT PEJIAKCAUS BEJIMUYNHBI 1
IIOIIEPEYHOMN COCTABJAIOIIEl HAMATHUYEHHOCTH BHYTPH (DePPOMATHUT-
HBIX KJacTepoB (xapakTepHble Bpemena 107-107" cex. u 10°-107 cex
cooTBeTCcTBeHHO [4, 16]), a 3aTeM, MO-BUANMOMY, 1 PeJIAKCAIIAA B MEXK-
KJIACTEPHBIX 00sacTAX (9((PEeKTHI CTapeHUsA CTEKOJIbHOI'O COCTOAHUSA C
KOPOTKMMHU XapaKTepHLIMU BpeMeHamu = 107°—10 cek). O61ime oleHKHN
BPEMEHH JOCTUKEHUA TEPMOAMHAMUYECKOTO PABHOBECHUS IJIs CIIMHOBBIX
créxou ¢ T; = 30 K nator 3HaueHNd T,,, = 10'? et [4], uTo Ha 1BA MOPALKA
IpeBBIIIaeT Bo3pacT Habaomaemoit uactu Beenernoii (= 10'° ner). Cronn
OoJIbIIINe 3HAYEHUSA T,,, 00YCJOBJIEHBl IPUHIUINAILHON «HU3KOTEMIIE-
PATYPHOCTHIO» PEAJbHBIX MATHUTHBIX CTEKOJ, T.€. BCe BO3MOMKHBIE DKC-
IMepUMEHTAJIbHBIE NAaHHBIE II0 MX CBOMCTBAM (B YacCTHOCTH, JAHHEIE
HACTOSAIIIEH CTATBbH) MOT'YT XapPaKTePHU30BATh TOJLKO KBA3PABHOBECHEIE,
B TOH WJIW WHOM CTEIIEHU, COCTOSHUA TAKUX CCTEM.

4. BBIBOABI

Coemgunenne Nd,/;Ca; ;MnO;, ob1agarolee 1epOBCKATONOL00HOM CTPYK-
TYpoOii 1 obJazaroree KOJI0CCATbHBIM MariNTOPE3UCTUBHBIM 9hheKToM,
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HaxogsAIeecsad B COCTOSHUYN HAaHOMACIITAOHOTO CTPYKTYPHOTO pacciioe-
HUA, COIEPIKUT KJIACTEPHI TPEX PA3JINUYHBIX MAarHUTHBIX (a3 U ABJIAETCA
MAarHUTHBIM KJIACTEPHBIM CTEKJIOM. Pe3yJIibTaThl BCeX MAarHUTHBIX M3Me-
peHnii (Kak CTaTUYECKUX, TaK U AUHAMUUYECKHNX) CBHUIETEJIbCTBYIOT O
CTEeKOJbHOM IIOBeJeHNN: CUIbHO pacxoaainuecsa ZFC- u FC-zaBucumocTu
CTAaTUYEeCKOM HaMarHu4eHHOCTHM, YaCTOTHBIE 3aBUCUMOCTH JIMHaAMUUe-
CKOl HaMarHWYEHHOCTU, a TaKsKe 3(PeKT cTapeHud, T.e. U3MeHEHUe
HAMaranuyeHHOCTH Ha OOJIBINIMX BPEeMEHHBIX HMHTepBajax 6e3 BHEITHUX
Bo3elicTBUil. BHelllHee MarHuTHOe IIoJie BILIOTH 0 5T He momaBJsgeT
TIOJTHOCTBHIO CTEKOJILHOE COCTOSHME BelllecTBa. IJIyOOKMI MHUHUMYM Ha
TeMIIEPATyPHOU 3aBHCHMOCTH MHMMOM YacTH AUHAMHUYECKON HaMarHU-
YeHHOCTU YKa3bIBaeT Ha (heppOMariuTHOE yIIOPAAOUYEeHUEe B MOJCHCTEME
HeoauMa.

Pab6ora mognep:xana rpaaramu Slovak Grant Agency VEGA-1/0159/09
u HAH Vxpawunsr Ne 1/08-N.
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