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HAM■Tb YIIPYI‘OCTH B HPHCTAJIJIE Li2B407:

3CDCDERT HECOHBMEPHMOH MOILYJI■lIHH?

B. H. Anucumoea, A. II. JIeeamon, E. ,ZI. Hnywnun

3®t■emm IIaMHTH xapaKTepHm mm panquoro pOJIa MonynnpOBaHHLIx

CECTeM — HPOBOHHHKOBc BOJIHaMn sapanono■ unomocm, nonapnux 21n311ex~
TanOB c HecOHSMepmmo■ (basox‘z‘:[1' 2]. 3m stintbemm 06$HCHHIOTCH 061:1qu
Bsanmone■cmnem IIOJIBJZDKHHXnequTOB BemecTBa 0 303mm? HeconsMepnMO■

monynamzm. B Heconamep■mo■ cbase nonapmx nuanemanOB aqmemm 11a-
MHTH (war: we Han E rmmepesncnue HBJIBHKH) Ha6JIIOJIaIOTCH, Haupnmep, Ha
TeMlIepaTypHHX 33315ch001311: nuanempmecxo■ BOCHPHEM‘IEBOCTK, nonaaa—
'TeJIH HpeJIOMJIeHHH [2‘]. 11pm HBMepeHI/IHX npymx MaKPOGKOHJZI‘IGCKHXBSJIH‘IEH
nommm, 130061119I‘OBOpH, HpOHBJIHTLCH IIOII06HLIG me scbéexrm. Bonpoc 3a-
Kmoqaecrca TOJILKO B TOM, Hacnonmo OIITHMaJIBHBI ycnomm 113m nx axcnepn—
MeHTaJILHOI‘O 06HapymeHHH.

IIOJmpHm■ KpncTaJm TeTpa6opaT mama (TBJI) HSBGCTBHI‘JIaBHLIM 06pa30M

Hare nepcnenmnm■ marepnaJI mm 1113830-11 nupoanempmqecxnx npnmene—
Hu■ (CM., Haupnmep, [3]). B HelIaBI-IO npOBeIIeHHLIX peHTreHorpaquecnnx

nccnenoxaanmxx 3T01‘O Kpnc'ranna 6mm 06Hapymena HeconaMepnMaH MOHYJIH-
mm [4]. Hosjmee yTBepmnaJIOCL, q'ro HGCOEBMBPKMOCTLBO3HI7IKaeTB peaynb-
Ta're OIIpelleJIeHHO■ Tepmoo■pa6o'mn KpPICTaJIJIa [5].

Ram: nocnegomnacs TeMHepaTypHaH BaBJZICHMOCTI:omocmenmoro name-
peHHH MOJIyJIH yupyrocm A‘Cn/C11 HpnCTaJIJIa TBJI. I/IsmepeHnH coorneT-
chonme■ cmopocm BBYKa HpOBeJIeHLI 3XO-JZEMIIyJIBCHBIMMeTOJIOMHa qacmwe
10 MP1: npn 0THocheJILHo■ TO‘IHOCTH 10‘5. Bce BKCHepHMeHTaJILHLIe 1'0an
IIOJIy'IeHBI B pemnMe c'ra■mmsanum TeMlIepaTypH.

OGHOBHo■ pGBYJIBTaT HpEBeIEeH Ha pncyHKe. IHTPIIXOBaH anMaa omeqaer
.HIIHe■HOfI anupoxchamm B upenuonomeanu MOHOTOHHO■ TeMHepaTypno■

3aBmchoc'm monme ynpyrocm. TeMHepaTypHLI■ Koacbtbnuuem annpoxcma—
11pm oc=1/C11 (an/dT) GOCTaBJIHeT3-10“4 K”. 1/13 sToro pucyHKa 312mm,
q'ro B unrepBane ESCROJIBKHXnecaTKOB rpanycma Ha6monaerca sliaanenLHOe
omnonemzre OT anMOIZI, npn BTOM H3MeHHeTCH Bennrmna TeMnepaTypHoro
Remixinmnema 121name HMeeTCH o■nac'rb, I‘JIe 3Haquze dCll/clT 6nn3xo K Hymo.
'CepeJmHa swo■ o■nacm npnxonmcx npu6nn3menbno H3 300 K, T. 9. Ha ROM-

2154



naTnyo TeMnepaTypy. Ha■nmnaema■ aHOMaJU/IH He osnaqaew cmarqemm 'pe-
memu, a nMeeT xapaHTep BaHOMI/IHEIHHHBeJIII‘II’IIIBI monynn ynpyrocm. 3Ha-
quue 300 K 11pmBTOMCOOTBeTCTByeTTo■ TeMnepaType T*, 11pmHOTopo■ Rpm:-
Tam Haxonmrca nomarormo npoglommnenwoe BpeM■ 110Haqana msMepean/i.

EcTeCTBeHHO, ‘ITO mm SQNIXBHTOBnammn GymeCTBeHHBI Tame xapaKTepnc—
Tmm, KaK BpeMH «samucm» 11030006 cmpamm. 1/13BKCHepI/IMeHTOBMomHo 3a-
KJIIO‘IHTB, qTo acbéem HaMHTH yupyrocm 603% pro Empamea B Rpuc'rannax
He npOHIelIIIIHX KaKO■—HPI6OTepM006pa60TKPI, 14IIOCTGIIEEHOcmpaetrca 0

Ram1

mm HOCHGJIYIOIHEM Harmon: namenemm TeMnepaTypm. HOJIHOI‘O CTEpaHHH
IIaMHTE B T* ’2: 300 K, onHaRo, He uponcxonm name nocne necam Taxnx
Eamon, ■pOBeHeHHBIX 3a "BpeMH nopamqa Hecnonumx Henenb. Hpn BTOM
B gamnom EHRJIB nsMepemm KPHCTaJIJI Haxonnnca B Teqexme HeCKOJILKHXtracers
npn T g 400 K. Ha BCTaBHe K pncyHKy upmsenenm saBIIcKMOCTE 8(A 011/
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Temuepa’rypnaa BaBnchoch namenenna Maxme ynpyrocm B Kpucwamxe TBJI.

Ha BcTaBRe—-RpPIBI-Jennyx manna}:namepemm,1 — uepnm■mum, 2 — 0mmus nocnenyxomnxImmos.

0n)=A Cn/Cn—aT mm ,ZIBYXIIHKJI on nameperm■, 11pmqu neme■ 11mm upo—
BelIBH Ha «CBemeM» o6pasu;e KPKCTaJI JIa TBJI. B BTOManyqae BHaquKe an/dT

B mnepsane 300 $15 K paBHo HyJI I0 B upenenax yKasaHHOiz’: Tormocm Esme-
peHn■.

Ha Tex me 06pa3n;ax Kpnc'raJm a, ROTOpre HCIIOJILBOBaJIHCI: HaMK 11pm
nmepermax momma yupyrocm, 6mm nposenenm pemrenorparbnqecxne

Iiccnenoysanna. EHJIO yCTaHOBJIeHO, ‘ITO n 6e3 cneunanbno■ TepM006p360TKE

B KPECTaJIJIe TBJI Ha6nmnaroTcH caTeJIJImHLIe pedmemm 361mm 6p9rroncxnx

nmcos, CBH■eTeJIBCTBYIOIIUZIeo HecomsmepzMo■ csepxcrpymype Hpncraama.
Hepnou o■napymemro■ Monynaunn n HaupaBneHne ee 3011110130320BeKTopa
q omnqaloma or o■aapymenuux paHee [7]. PeanLHaH Kapmna monynaupm
KpnCTaJIJIa TBJI, uo—BmlnMomy, nocTaTolmo CJImKHa n Tpe6yeT omemnoro
paccmo'rpemm.1

Oqenmmo, “0 mm Hpncmnna c HeconsMepHMo■ (haso■ TeMuepaTypa T*

yIIOBJIeTBOpHeT YOJIOBHIO To < T* < Ti (T.., TO ~—TeMHepaTypm nepexona

B MonynuponaHHym n ormopolmyro chasm COOTBeTCTBeHHO),a nonmmenme TeM-

nepaTypH 110 T > T1. nomKHo HpHBOlIMTI: K EOJIHOMy cTupaHmo atmema na—

MHTH [2]. HpOBelIeHHBIe HaMI/I nuanempmecxue HBMepeH■H noxasanu, ‘ITO

B HHTepBaJIe TeMHepaTyp 80—400 K OTCYTOTBYIOT Harem-111460 H3MeHeHHH
JHBJIeKTp■quHO■ BOClePIEIM‘II/IBOCTH, Horopue MOH<HO6mm 651 CB■saTb c (ba—

aoBmm uepexonamu. TaKHM 06pa30M, TeMnepaTypa Tl. B KpKCTaJIJIe TBJI,

IIO—BHIUZIMOMy,cymecTBeHHO name 400 K, a TeMHepaTypa Tc Hume 80 K.

BthbeKT naMHTu B BTOM onyqae He Ha6JIIonaeTCH mommy, qTo TeMHepaTypHH■

1 Pemreaorpatbnqecxme nccnenosanna no npocnée anropon BHHOJIHBHLIB. H. Ocrpon-

0mm 12:A. IO. Banoncng B I/Incm'ryr e Kpncwamorparbrm AH CCCP.
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Kosétbnuuem unaJIeKTpuquKo■ BOGHpHHM‘iIIBOCTH B IIHTepBaJIe 200—400 K
(HHTepBaJI HBMepeHI/IH yupymx CBo■CTB) HMeeT HOpHJIOK 10‘4, a omocm‘eub-

HaH TOHHOCTBnamepeHnH comaBJmeT 10‘3.

HpelICTaBJIHeTC■ eCTeCTBeHHhIM(Harman) 06HapymeHHH■ mixbem‘ aanomma-

HHH monyna ynpyroc'm B KplZICTaJIJIeTBJI c HannqneM B HeM HBCOHBMepHMo■

monymmnn. MomHo HpelIIIOJIOHU/ITB, “ITO TemnepaTypHaH SaBHCI/IMOCTLmonym

ynpyrocm RpHcTamIa cymeCTBeHHLIM 06pa30M onpenenHeTcsr TBMHepaTypHO■

BaBHCI/IMOCTLIOBOHHOBOI‘OBBHTOpa MOHyJI■HHI/I Ct.1:01. j(T
, q (7‘)). 3T0 upea-

nonomexme HpeILCTaBJIHeTCHpaayMHmM, HOCKOJIbHy B naHHOM CJIyqae TeMne-
paTypa T* sHaqmeJILHO Hume T. (13631121311T7. TeMnepaTypHaa 3aBchM00T1.

momma ynpyrocm oupenenHeTcn I‘JIaBHLIM o6pa30M HOBeneHHeM aMquTym

napaMeTpa nop■zma). COOTBeTCTByIOmH■TeMHepaTypHm■ Hombcbmmem EMeeT
3pm; dC/dT=(8€/6T)p+(aC/Oarq/BT). 1/13 110337qume HaMPI 3KcnepnMeH-

TaJILI-ILIX peaynb'ra'ron B paMHax CILGJIaHHOI‘Oupenuonomemzm cnenyew, qTO
neme■ qJIeH BTOI‘OBhlpa■x‘eHHH mm Rpmc'ramla TBJI JIOCTaTO‘IHOman, a TeM-
nepaTypnoe HOBelIeHHe Monme yupyrocm onpenenHeTcH I‘JIaBHHM o■paaoM

BTopmM ‘IJIGHOM. B oxpecmocm T* BonHOBo■ BeRTOp MODIYJIHIUZUZIMomeT 61m,
@HKCHpOBaH n3~3a nepepacupenenenma nnécbymmpyxonmx neéemo}; (6«,/
6]" ~ 0), n Monynb yupyrocm xpnc'rama ORaBHBaeTCH npn STOMnpaxmqecxu

He BaBECHIIUZIM OT TeMnepaaypH.
Bauomuna■ne CBo■CTB Hpnwanna, Mmemno Xpanamerocxx 11pm KOMHaT-

H01“:TeMnepaType, nMeeT, uo—Bmmmomy, 06mu■ xapamep. H0 cymecmy Taxo■

me npnponm stiwtbem Ha6JIIonaJIcsI paHee 11pmMCCJIGILOBEIHHH(bOToraJILBaHmec-

140m Toxa B KpHc'raJme c HeCOHBMBPI/IMO■caepxc'rpymypo■ Huo6a're 6&1an—

HanKH [6 ]. To 06CTOHTeJILCTBO,‘ITO HaMHTL ynpyrocm He Ha■JIIonaJIaCL B npy—
rnx ancrannax c HeconsmepnMo■ monyngnne■, Momno o■mcnms oummanb-
HOCTLIO snaqema■ COOTBeTc'rBonmuX KOHcTaHT nMeHHo przrccranna TBJI.

ABTOpBI Gnaronap■m H. B. Bypaxy n B. B. Bapeuxomy 3a upenocTaBneH-
Hme MOHORPHCTaJIJIHn C. X. EcaHHy 3a yKasaHne Ha nocnenmolo n3 1mm-
pyeme pa60T.
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KBAlIPATI/I‘IHLII/I MAI‘HI/ITO3JIEHTPI/IT-IECRI/IH SCIXDEKT

B MOHOKPI/ICTAJIJIAX (Bi,La)FeO3

B. A. Mypawoa, ,ZI. H. Panoe, H. A. Snonomoe,
A. 3ee36un, H. C. [lg/664L190

Hpncramm BiFeO3 H TBeplILIX pacTBopOB Bi1_xLazFe03 (x=O—j—O.24)

HBJIHIOTCFIcerHeTomarHemKaMu [1]
— BemechaMH, OO‘IeTaIOIELHMPImarnnmoe

ynopanotienne c cerHeToaJIeKTpnqec'rBOM. POM6031IqueCKE ncxamennm■

neponcxm BiFeO3 (up. rp. 33c) HBJIHeTCH aHTmixeppomarHemHOM G-mna
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