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AHHOTAIU1H 

llpM COBM8CTHOM ~eHCTBHM Marl~THOrO TIOnfl M ~aBneHKff ~OHh 

OCH BTOporo TIOpH,J.U\8 B MOHOKpHCTciJIJie reMaTHTa HHXe TOTIKM Mop:HH8 

BOSMOjKeH ~sOBUH nepexo~ nepBoro po~a Me~ ~oMeHaMH ~yx TMnoB. 

~asoBHH nepexo~ Moxao aa6~aTh c noMomhro ynpyroro KorepeHTHoro 

pacceJIHH.fi H8HTpOHOB Ha sapo.n;hlmaX HOBOil qJa3bl. 
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Ilpm T < T,.., -=- 260 K BeR'l'OJ> auTHQ)eppoMarHe'l'HSMB l reMB-

,-, tn G --
TH'l'a ( ~- F ~~ ~ , npoc'l'paHC'l'Benua.a: rpynna ~3¢ - /23 C , 

T;v = 950 K) aanpaBHeH no poM6os;~Hqecxol oc:m: (ocJ) Z )II/. Bos­

uomme npB S'l'OM ,no:UeBH ,nByx 'l'HIIOB OTJUiqamCfl JIBDIJ) 3H8R8Mll npll !..2:.. 
II npH OTCJ'l'C'l'BDI BHeDIHero IIOU SHI~pre'l'HqeclGI 8RBHBa1leBTHH. IlpB _, 
.n;e:IC'l'BDI MarHll'l'HOI'O no.ns: h_ , H>3piieH.lUI.Iey'JUipHOI'O OCH ~ , Belt'l'Op 

...,. -l OTKJIOWleTCfl 0'1' 8'1'01 OCH II, OC raBa.JlCJ) nepneH,IQiUtyJUiplDDI (B npe--
,neJiaX 'l'OqHOC'l'lf HSBeCTHHX SRCnepHMeHTOB) IIOHm, IIOBopaqmBBeTCfl R 

6asmcHol n.n:octtocn 121. Yro11 B 111ew- Z 11 z npH .u;aBHol BeJDI-- -
qxae IIOXH C XOpomel CTeneHbD TO~OCTB He 38BBCBT OT HanpaBHeBBa 

MSrHBTHOI'O IIOXH B 683KCHOI IIXOCKOCTBe 

O,ItHaito, Kalt .n;axee IIOK838HO, H8np8BJleHBe IIOM B 68311CHOI 

IlJIOCROCft C~eC'l'BeHHIDI o6pasOM onpe,neJlSie'l' COO'l'HOmeHBe Mell,lly SHep-
1 

rBSMK .n;oMeHOB ~ 'l'BIIOB. B 'l'epMc.n;HaaMBqeCKoM noTe~aJie RpBc'l'aJI-

118 B MarHli!THOM no.n:e, nepneH.u;BiqJLapHOM OCB ~ / 3/: 

B .t tt ~~ 11 ; 'r I p . A ) 
F~ ~m -~<.z -L.t<--c. +J_t-t.-KI11..y-<:..yi71." -f 

+ d(3L,/' -!.y.t..)t.ylz + f(!./--.?t._,f) t_Jt nt.c. -1- (I) 

.r e [/ t." + L t.y/'---(lJ{ -i !.'1/]-m Jtlt}t- m 11 /ty 

( ocJ) K - napaueJIJ)HB oc11 B'l'Opol'<> nop.H.IUta). 

8.D;ilHC'l'BeHBlU4 qJieHOM, 38BKCfll1tDI 0~~ f. 2 B aeqeTHOI CTeiieHll, JIBJIJi­

eTCfl 

.,, (2) 
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Hs H8.U'ID BHB8PB8H'1'8 ~ ( {Jt m!l- Ly mx ) C1I8.Itf8'1', '1'1'0 npB 

,IteiC'l'BD UOJI.R: h_ ::: k !i 0JtJ[H8KOBJi 9 SH8Jtll Y ,ll0M8HOB JI:BJX TJIIIOB 

oem KOMIIOHeH'fH ~ K • 3HBU I_ y pa SJIJI1UIH II onpe,u;eJUll)'l'CS: JC1l.o­

BB811 aF (._ 0 • B S'l'OM CJJ:Y1188 eaepro .It0M8BOB .ltBJX 'l'JIIIOB paBBB.--
TipB ,u;eiC'l'BBB nOJUl h.. : h K O.ItJIH8KOBH8 SB8RB Y ,llOMeHOB &em 

ROMIIOH8B'l'H ~'i • Y1DI'l'HB8Sl, 'CI'fO DPII &TOM <Ji E: 0 / 4/, BB.D;D, 

11-ro pasBOCTJ. aaepr.ul .u;oueHOB ]I;SJX 'l'HllOB paBHB OKOJIO Z / d t.~i} t. 2/ • 

KaR B B no.1e It = h..~ I 4/, upx CD'fliB xpBC'l'8Jl1Ia no OCB 

T8D8 Ocyllt8C'fB.J.Ul8!fCS: COC!OlllDJe CJI-eTpD 2/ 1?7. B fiPOBCXOJtJ['l' UOJ!M)­

po'l' B8K'r0pa z O'f OCJII c ( { y ~ 0 , l!i ::/= 0 ) • lloKUeM, 11'1'0 npB --COBM8CTHOI4 .n;elc'l'Bn h ==h.~ Ill 
1
o: {Jx BOSMOJteH wasomtl nepexo~ 

uepBOro po.n;a M9JIY .nou:eaau. MinuDs:apys: (I) O'fHocx'l'eJIJ.Ho mx , 
frl.tt , m. z H upeae6peras: H8CYJileC,'B8liiD:DOI B ,ll8HHOM CJ.t1118e BHB8pB8B­

'1'8D, uponOpttBOH8JlJ.HHMB f B ~ , C yqeTOM OCHOBBHX BHBapBaH­

TOB, S8BHCSIDUIX OT ,ll8BJI8HBSI / 5/, HOJIYT!8811 BliPSZeBBe 

F@_,!!) = --fla.-tj) co.Y~ -$ cos9t)- t hx-9'itt §. Sirt. !;f -f 
(3) 

+ d9i~t.!J§.cos§.sin..3!£ -~-~f~gL'n§.co~l}sin.!t + J:P~t ~in.~§ gcn_ t.!l 
-'? 

( !? - yroJI U8a.Q" ! B 2 _ , ~ - yroJI Meapy (Jt.Y B Jt } • 

MmunolsxpyH (3) no €_ • ..!£ 11 Jioxara.a:, 'll'l'O jl,h~/>> B /'6P~t/ 
1 

, 

noJJ:Y'ISeM BHPS&eHBe .IVUI paBHOBeCHQro yrxa ~? : 

~hit 
~trt .. §p ~ B(a.--f-of j-r-2_'rlf_k )- • (4) 

B sameu npx6maemm ~p He S8Bi!CB'f OT TBU8 ,ItOMeHa. Hs MHHHMH3a­

~B UO'f8HQB8XS (3) CJie.n;yeT T8Klle, 'liTO ,llXa ,llOMeHOB 060BX 'l'BnOB, 

ecu i.hK) 0 , !f= f . 
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IlpHpaBHHBa.ff SHeprHH ,IJ;OMSHOB ;I.,Byx THITOB H HCITOJI:03Y.ff ( 4) , no­

JIYllaeM ypaBHeime Jll!ImH B rrpocTpai-:CTBe, ( !ttJ_t( ~Pi· ) , Ha KOTOpOH 

SHeprHH ,IJ;OMSHOB paBHll : 

2 / l ,. ' 
~ I , 1 

..,.;· f-.·' '< I 
IW...f I 

ITO cpaBHSHHIO C ~ , TaR KaK (rrpeHe6peraeM B83IHliHHOH 

J: = 0,0018 8cM2/Kr /S/), 
ilpH 3Halleim.ffX ,n;aB3I8HIDI H ITOJI;I, y,n;OBJI8TBOp.fiiOUUIX ( 5) , ITpOHCXO­

,IJ;HT wasoBHH rrepexo,n; rrepBOrO po,n;a 148~ ,IJ;OMSHaMH ,IJ;BYX THITOB. Olle-

BH.n;HO, STOT nepexo,n; He CBH3aH C H3MeHeimeM MarHHTHOH CHMMeTpHH 

KpHCTaJIJia H HM88T MSCTO JIHID:O B C~yqae O,n;HHaKOBOrO 3HaKa KOHCTaHT 

cJ.Hd• 
Ma:secTHa a6coJIIOTHa.a: BeJmliHHa d.._ ( / <Xj = O,OI5 8.crvf /Kr 161), 

ecT:o yKaaaHHe, liTO oL L 0 /?I, ; H3B.eCTHa oneHKa a6coJIIOTHoti 

BeJIHliHHbl d npH TL.. TM //cl.j-:.~0,51/S/). B TaKoM cnyllae, ecJIH 

cJ,. t_ () , B ITOJie h }t .( h._ ItO ( CliHTaeM, liTO ;.§ fl Ji > () ) ycTOH­

l!HBbl .n;oMeiru, y KoTophlx cos B > 0 , a rrpH h J• > /1 x 0 - ,n;oMeHbl 

c cos a{_, o • 

MeJIOl;OMeHHblH wa3oBhla rrepexo.~ B reMaTHTe H8Tpy,n;HO peaJIH30BaT:O 

npH 'MepeHIWX aHalleHHJIX MarimTH<•ro noM H .n;aBJieHIDI. IIo.n;cTaB}I.flff 

:a (5) B = I8,3 .Io6 3 191, j = 2,I .Io4 3 /IO/ H HH3KoTeMIIe­

paTypHhle 3HaqeHIDI a_ = 205 3 ,· f} = 60 8 /II I , noey-qaeM, 

HarrpHMep, rrpw p¥ 0 =I Kr/crl-.. lzxo = 36 K8. 

~ Ha6JIIO.n;eHRH rrepexo.n;a Mo~ro wcnon:&30BaT:O yrrpyroe KorepeHT­

Hoe pacce.mme HeliTpoHo:s Ha sapo,l{Irmax Ho:soli cpa au /I2, I3/. llp.H ,lfelicT 

BHH Ha MOHOKpHCTaJIJI• BHemHero ITOJ~, H83HaqHT8JI:OHO npeBbilli8IOmero 
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RpHTIPieCKOe 3H8'CieHHe, o6pasyeTCfi :tvH02KeCTBO M8.1IhtX IIO 06'I>eMY ,ll;OMe­

HOB HOBOH cpa3H, CKOpOCT:& pOCT8 KO~'OPHX" B CJlJ.JIY 6Jm30CTH K W830BOMY 

paBHOBeCHID, Mana. llpHHHMBR BO BHEm~HHe rrpncymyro RpHcTannaM Mar­

HHTHYID 8HH30TpOITRID, MO.>KHO rronaraTJ,, 'CITO 3TH ,ll;OMeHH HMeiOT ITJIOCRJlJ.H 

xapaiCTep, T. e • tU1CJIO RpHCT8.JIJIOrpaq>JlJ.tieCRJlJ.X CJIOeB n_ B O,n;HOM H8-

rrp8BJieHHH HaMHoro MeH:&IDe, 'CleM B W~YX ~YrHX. 

CetieHHe xorepeHTHoro pacceRHHR HeiiTpoHoB, y.n;oBneTBOPJ1IOOUIX 

ycJioBHIO Eperra, Ha N TOHKHX .n;oMeHax - sapo.n;Hmax, o6pasoBaBIDHXCR 

B MOHOKpHCT8JIJie (.n;JIH llpOCTOTH ITOJiaraeM, 'CITO BCe 38pO,n;HIDH rrapaJIJieJI 

Hhi OTp82K8100\eH ITJIOCROCTH) , paBHO 1
1 tj,/1; n_ 2...1\1 ( Cf - 8MITJIHTy,na 

pacceRHHR H8 O.n;HOM CJIOe MarHHTHhiX MOMeHTOB). 8Ta BeJm't!HH8 M02KeT 

6HT:& cymeCTBeHHO MeH:&me e,n;HHMUH. ),n;H8KO .n;H8ll830H ,D;JIHH BOJIH HeHTpO­

HOB, pacceHBaiOOUiXCR Ha sapo.n;Hmax, paBHHI-i ~o/n... (s.n;ec:& tf.o - cpe.n· 

HHff ,1J;JIHH8 BOJIHH, y,n;OBJieTBOpRIOm8fl rcJIOBHIO Eperra), MOXeT 3H8'CIHTeJI:&­

HO npeBHID8T:& COOTBeTCTByromHH .n;H8lla30H ,1J;7IH pacceRHHR Ha O,n;Hcqe3HOM 

o6pasne. ITocJie.n;HHI-i onpe.n;enaeTCR MosaHtiHOCT:&ro -~ xpzcTanna Tli. pa-

BeH / 0~ C-fj ~· ·~l . B pesyJI:&Ta Te, eCJIH KpHCTaJIJI ,n;OCT8 TO'CIHO 

TOJICTHH H HMeeT M8HJIO M038H't!HOCT1, HHTerpaJI:&H8fl HHTeHCJlJ.BHOCTb pac­

CeRHl!IR Ha sapo.n;umax, paBHaR 

(6) 

MOJKeT 6BT:& cpaBHHMOH HJIH npeBHma~':& JlJ.HTeHCHBHOCT:& OTpaJKeHHR OT 

TOJICTOrO MOI!OKpHCT8JIJI8 B,1J;81IH OT ~'O'CIRH rrepexo.n;a 

(7) 

( i ( /;o J - HHTeHCJlJ.BHOCT:& rrepBHt moro nytiK8 He:fd:TpOHOB) • 
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3KCITepKMeHT, B KOTOpOM Ha6HID~8HOCL yBeHHqeHHe paCCeaHER 

HeHTpOHOB B TOqKe rrepexo~a rrepBOr~ po~, CBHSaHHOe, ITO-BE~MMOMY, 

C o6paSOB8HH8M MHO~eCTBa sapo~meH HOBOH wasH, OITECaH B pa6oTe/I~ 

BOSMO~O, paCCMOTpeHHHM BHme ~SOBHM nepexo~OM MeK~ ~OMeHa 

~BYX TEITOB 06~CHR8TCR ITER ITpE fty = 50 K3, rrox.yqeHHHH B ESMe­

peHM.R:X ITOJieBOH S8BECEMOCTE HHTeHCHBHOCTE OTpa~eHER ( Iff ) Ha 

MOHOKpHcTanne reMaTHTa 171. K co~aneHHro, ~aBneHHe B aToM pa6oTe 

He KOHTpOHEpOBaHOCL, HO MSBeCTHO, qTo llpE oxna~eHEM OT 293 K ~0 

78 K, Bcne~CTBEe pasnHqHHx Koa~~EeHTOB TennoBoro pacmHpeHEH 

o6pasua M ycTpoHcTBa ero Kperrnem~, o6paseu 6HJI c~T ~onL ocEX. 

Ou;eHKa rroKasHBaeT, qTo p"0;n:eiic~'BHTeJILHO Morno 6HTL 6JIMsKEM K 

3HaqeHEID 2 Kr/crl-, COOTB8TCTBYJOmt~MY qx,pMYne (5) llpE h_KO = 50 K3. 

B saKmoqeHHe aBTOp 6Jiaro~apJIT T .re6ynTOBHqa, IO.M. OcTaHeBMqa, 

A.A.H..KoBJieBa sa rroJiesHHe o6cy~eHH.E: pa6oTH M T.~.,UMHTpEeBy sa 

ITOMOmL npE no~rOTOBKe CT8TLM. 
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