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TEMIEPATYPHOE YHIMPEHUE CIHERTPAJIBHBIX JINHUI MOHA
Pr** B KPUCTAJLJIE LaNbO,

E. I'. Peym

WccaegoBano ogHOpoAHOe yimupenue Juauii mona Pr3+ B xpucranae LaNDO,%
A 4

I/ICCJIG,L[OBaHI/Ie ITAPUHBI CIHEeKTPAaJBbHBIX JIAHUTA IpUMECHOTO TeHTpa HU ee-

U3MEHEHUS € TeMIIepaTypoil — OfWH H3 Haubojee YyBCTBUTEILHBIX METOR0B
W3YYeHUsI DIEKTPOH-POHOHHOIO B3aMMoJeiicTBUsA. Vveeress HeGRONbKO (aKTo-

POB, BJHUAIOMKUX Ha BeJIUYNHY OJHOPOMHOIO YIIMPEHHS. 10 opexae BCero-

HEONPeJeNeHHOCTh YHEPrAW ypPOBHSA, 00yCIOBIEHHAS {KOHEUYHBIM BpeMeHeM
srusHu. Bpems sxmsnum yposmeit TR®** B kpmerammax;“sak mpasuio, ompese-
JAeTCA He M3IydaTeJbHBIM paclajioM, a BaaumojefiePBiieM ¢ KodeGaHmsmum.!
Bararomaps sromy BzammoseiicTBHIO B cucreMe TITAPKOBCKHUX IIOypOBHEI
Pe/IK03eMelbHOTO MOHA YyCTaHABIUBAETCA DABHOBECHOE paclpefeleHHe C TeM-
mepaTypoii, paBHOWl Temmeparype pemerTkd. -CoKpaljeHue BpPeMeHH RU3HH

mo 107! cek. maer ymmpeHHe, KOTOPOe MOMKEY KOHKYDUPOBATH ¢ HEOTHODOI--
y yp THOPOJL

HBIM ymupeHuem GoabmuncTBa KpucTtamros (0.1--0.5 em™).2 Teopus pemaxca-
LUK 0CTaTOYHO IOJHO pasBura B pabotax mo IIIP ['] u mosmker GrTh mpume-
HeHa K ounrmieckuMm cnektpam.4Cieqyer JIHMIOIb y4ecTh, 4TO MTaPKOBCKOE

pacumienJieHne, BbhI3SBAHHOE KPUCTAMJMWYECKUM II0JIeM, IO BeJINYWHEe 3HaYh--

TEIBHO IPEBOCXOJUT 3eeMaHOBEKOe pacIelIeHHe, W II0ATOMY pe3oHAHCHAH
pernakcanus, mMajno pderTuBHas B srcmepumeHTax mo IIIP BeaemcrBme ma-
JOHl TJIOTHQCTU HU3KOYACTOTHHIX (OHOHOB, SABJISIETCS BAYKHEIM MeXaHH3MOM

peaKcanuy Imo MmMTapKOBCKUM MTOHYPOBHAM. H606XOI[I/IMO YYHUTBIBATh U ABYX--

(oHOHHYIO penarkcalMi) Kak uepes peanbHELT ypoBeHb (mpomecc Opbaxa),
TaK W Yepes BHPTYyadbHBIH ypoBeHb (mpomecc Pawmama).

Hpyras npudnaa- ymmpeHus o0yCIOBIeHA 3aBUCHMOCTHIO YIPYIHX KOH-
CTaHT OT dJeRTPOHHOW »sHepruu. B cilIydae u3MeHeHHMs yIpPYrHX KOHCTAHT

BO BpeMsA( Iepexoja CUCTeMbl HOPMAJbHBIX KOOPAMHAT OCHOBHOTO U B036y71(—'

HEeHHOT0 @OoCTOAHMI He coBmagaior. Takum o0paszoM, OJHOBPEMEHHO C aKTOM
UBIYYOHUA YIPOUCXOAUT HOTIOIEHNe M HCIOyCKaHue (HOHOHOB ¢ OIMBKEME
uactoTaydw. Paszamume umcen 3amoiHEHHS (OHOHOB TPHBORUT K PABIHIMIO
MaREUMYMOB CIEKTPOB [/ Pa3HBIX IEHTPOB M K YIIMPEHUI0 Pe3yabTHDPYIO-
weii jnuanu. Vveerca HeckoibKo paboT, B KOTOPHIX pacCcMaTPUBAETCH HTOT
MEXaHHU3M H HCCJIeyeTcs ero TemmepaTypHas s3aBucuMmocts [27]. Ymmupenue
BCJIENICTBUE DTOr0 MeXaHH3Ma OIPEeJeNseTCsI CTeIeHbI0 pPa3INYUs KOMOWHU-
PYIOIMX COCTOAHWIT I, IO-BUAMMOMY, HE MOKeT OBITh ITPeCTABIEHO B BHUIE
CYMMBI YIIHDEHHH COOTBETCTBYIOMUX YPOBHEIA.

B pammoii paGore mccienoBazoch oJHOPOHOE yITUpeHHWe TWHHUN moHa Pré+
B kpucramne LaNbO,. Cnexrpockommueckoe mcCiIeoBaHWE CHCTEMBI BBIIIOJ-
HeHO B pabore [°]. Bosee moapoGHO mcciemoBammch mecTh JMHUI IOTIONE-

! Mmeercsi B BHIY BpeMs KU3HH ONPEJEIEHHOIO KBAHTOBOTO COCTOAHHSA, KOTOPOE
MOZKeT OBITh 3HAYNTENBHO MEHBIIe CPEe/[HeTO BPEMEHI COXPaHeHHs BO30OYRICHNA HA JAHHOM
YPOBHE (LINTEXBHOCTD JdoMuHectiennum). [Tocaenee onperelsiercs: mpomeccaMir HeodpaT-
MOTO pacmafa COCTOSAHNA.

? s mpunnuna neompepmenenHocTn T:5-10712 cex. ymmpser yposemp ma 1 cm7l.
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ana *Hy — P, u *H, — D, (puc. 1). Anamuns CIIEKTPOB HOTJIOmMEeHus (mepe-
xoxst ¢ *H, Ha BCe BEIME PaCIIOIOKEHHEIE TEPMEI) TO3BOJIMI HAJEKHO yCTa-
HOBHTL CTPYKTYDY HIKHETO COCTOSHHA. CHeKTPOCKONMYeCKH IIpOSBIAIOTCS
He Bce moxypoBHE *H,, ofHAKO IOBTOpeHHE BO Beex CIIEKTPaxX TOJBKO BTOMH
CTPYKTYDHL CBUJETENBCTBYeT O TOM, UTO 9TO HIKHHe ypoBHH. Ha puc. 1
u300paskeHs Takke OamKaiimme YPOBHH, DacIoJ0/KeHHbIe BHIIe Tepma 3P,
U HUKHErQ ypoBHs D,.

Ha pme. 2 npencrasienst Temmeparyprire saBmcmvocti ymuperus. [Ipu

Pelarcalli, ymHUpeHHe KOMIOHEHT, HAYMHAIOUWMXCA HA OHOM M TOM |

yposre *H,, ogunakoso. KommomenTs: Py, Py, m Dy, D, uveor moxymn M
~0.5 cm™, xommomentrr Py mw Dy ~2.3 em~L. C POCTOM TeMIIepaTyphl &&PI'H
YIIHPAKTCA H KoMmoHeHTa D, ;
10 OTHONIEHHIO K KoMmuoHeHTe D, 4|, O
YIIUPSETCS HECKOIbKO GOhicTpee, ‘
4eM KoMOoHeHTa P, 110 oTHoIme-
HHI0O K KommoHenre P, Ilpnm

HUSKIX TeMIIeparypax, KOTJa JMHAM YUIMPEHH TOJBKO 3a CUeT cnomaHHo% L
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Pmc. 1. Cxema TepMpﬁ,.gQHa ’fr:” Puc. 2. Temmeparypusle 3aBHCHMOCTII LU PUHBL

u mCCe/{yemMble  MepeXOmEL B JIMHAI TMOTVIOMEeHNS .

Mg ymoOcTBa mKajga AV OIA IIePeXOmoRn SHy - 1D,
$ CMEIIeHA  OTHOCHTEIbHO INKAJbl IS  IepexomoB
B > H, > 3P, Ha 10 cM-!, T=77°K, JInmAsr BOmME A:
[\ \ 1— 4B71.4, 2 — 4887.0, 3§ — 4898.8, 4 — 6063.2,
y 5 — 6086.9, 6 — 6104.6. i

LaNbQg,

T'=2002K\ pasuuna B ymmpeHEn D; u D, cocraBaster 6 em7!, a P, u
P, —4.5, cv. Wmeercss HecOOTBeTCTBHE 1 B OTHOCUTEJIBLHOM YINUpEeHUH
,D’M(Dﬁg u Py, P,, ogHako B 9TOM ciIydae pasiname MEHBIIe. His penmaxcanmon-
HBIXS, | MEXaHU3MOB  COPaBeJJIMBEL  COOTHOIMEHUS: Ava(Dz) = A"P(D) - Av3H4(2)’

{ Yy % A3 2y 4
AW = Nyt By 3), AV, Ap, 09 = Ahug, ) — AV, (5, T. ve. pas

AUOa B YNIUPEHHH He B3aBHCAT OT BEPXHET0 COCTOSHISA, CireoBaTennHo,

. B VIINpDEHHE TaHAKX JTWHEH BHOCHT BRIAT KOMOMHAIIMOHHOE paccesnue (oHO-
_ ) HOB BCIeJCTBUe W3MEHEHHs YOPYIHX KOHCTaHT. OIpeennTs “abcoaoTHyI0

BEIMTHHY STOrO Iporecca, K COMKaleHHIo, TpyaHo. MoxHo mpeme6peusn pe-
TAKCAlMOHHBIM yIIApeHmeM yposHeir *P, u 'D, (puc. 1), Tak kak ymmpeHme
YPOBHEii, PacCIONO0;KeHHBIX BHINIe, YMHOKEHHOe HA UHCIA 3aM0THEHMUS ¢doHo-
HOB COOTBETCTBYMOMUX dacror, aaske mpu I'=300° K naer exmummy 1 cm L.
Mano oaddexTuBHE TpaMEe mpomeccs MERIYy TpeMa paccMaTpUBAEMBIMI
ypoBHAME.? ONHAKO HCKIOYATH NPAMYIO PETAKCAIAI0 HA YPOBHH, pacioio-

KeHHBIe BEIMIe TpexX, o0osHaYeHHEIX Ha puc. 1, n aByxdoHOHHYIO perakca-

U0 HEeBO3MOKHO.

3 O(eKTHBHOCT mPAMOTO TpONECCA  OLNEHMBAGTCH 10  BeMIe YUIIpeHust
smpr 7'=0° K. :
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Temneparyproe yuiupenue cnekTpasbHulr AUHUL uoHa Prit+ 1121

Takum 00pasoM, BeIWYWHY YIIUPEHUs BCJIEJICTBUE W3MEHEHHS YIPYTUX
KOHCTAHT MOKHO OIEHWTH JIUINb CHHU3Y, WCIOJb3Ysl pasinyue [0 BeJHIHHEe
s pasHex auHEOR (~4.5 em™* mpu 7=200° K). 9ro pasamume MokeT GHITH
CBSIBAHO C CHMMeTpHell KOMOMHHDYIOIIUX COCTOSHUI M KaK CJIENCTBHE C HU3-

-OWpaTeIbHBIM B3aMMOJEHCTBEEM IepexofoB ¢ ¢goHoHaM#H. B KauecTBe mpm-

Mepa TaKOTO B3auMOJIEHCTBUS MOKHO mpuBecTH pabory [°], B KoTopoi#l ymmm-
peume JguaEE °D, — “F, (Eu®*) B SrTiO, o0bscHsercss B3amMOJEHCTBHEM

mepexoja TOJIBKO € OFHOW MOJOM. %
B zarmiouenme aBTop Bhipaskaer OiaaromapHocTh A. V. PrickmHy 3a moses- Y

moie quckyccun u A. M. Mopo3soBy 3a mpegocraBieHrne 00Pa3moB IS UCCIELO0- \ '%,?’
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