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0 PACCEHHHII CBETA B MAfHETO,ll;II3JIEKTPIIKAX 
BEJIII3ll <I>A30BOf0 llEPEXO,ll;A BTOPOfO PO}J;A 

B. C. Jlbeoe 

PaccMaTpHBaercJI paccerume cnera n6Jn131l .paaonoro nepexoAa nroporo pOAa B .Peppo­
MarHeTHKax (CDM) II aHTil.peppO~!arHeTHKaX (ACDM). JloKa3aHO, HanpllMep, 'ITO B <DM 
YBeHII'leHHe HHTeHCHBHOCTH pacceJIHHJI n6HH31l .Paaonoro nepexoAa nroporo poAa AOH>KHo 
npOIICXOAIITb B KpllCTaHHaX mo6o:ii: CHMMeTpHH B OTHH'IHe OT cerHeT09HeitTpHKOB, fAe AHJI 
aroro rpe6yercJI orcyrcrnne n;eHTpa HHBepCHil B HecerHeroaHeKrpH'lecHo:ii: .paae. YneHH­
'IeHHe HHTeHCI'IBHOCTil pacceJIHIIII B6HH31l TeMTieparypbi HeeHJI 6yAeT npOIICXOAHTb TOHbHO 
B TeX ACDM, CHMMOTpHJI IWTOpbiX AOITYCKaeT Cyn(eCTBOBaHHe CHa6oro .peppOMarHeTH3Ma. 
06Cy>KAaiOTCJI ITOHJipH3aD;I'IOHHble CBOHCTBa paCCe1lniiOfO H3HY1JeHH1l. 

ManeCTHO [1 ], 'ITO n6JIH3H !f>aaonoro nepexop;a BToporo pop;a pacTyT !f>nyK­
Tya~HH xapai<TepHayiOm;Hx ero napaMeTpon. BMecTe c mn.m pacryr !f>nyKTya­
~HH ;meKTpH'leCKOH 1il MafHHTHOH npOHH~aeMOCTeii:, 1il 9TO npHBO)J;HT K yneJIH­
'l8HHIO HHTeacHBHOCTH pacce.R:aH.R: cneTa n6JIH3H nepexop;a. B ceraeToaneKTpH­
Kax aTo .R:BneaHe p;eTaJibHO paccMaTpHnanocr, B p.R:p;e pa6oT [2• 3] . B MarHHTO­
ynop.R:p;O'leHHhlX p;HaJieKTpHI<ax - <DM H A<DM - pacce.R:HHe cnera o6Jiap;aeT 
p.R:p;oM oco6eaaocreii, o6cyrl\p;eHJiliO Korophlx nocn.R:m;eaa ara pa6ora. RpoMe 
TOTO, B flpHJIOi-1\eHHH Mhl paCCMOTpHM B paMI<aX T80pliH MOJieKyJI.R:pHOTO llOJI.Sl 
(connap;aiom;e:ii no peaynr,raraM c repMO)J;HHaMH'lecKoii reopHeii Jlaap;ay) 
lf>JIYKTya~HH HaMafHH'l8HHOCTeii nop;pemeTOK, onpep;eJI.R:IOlJJ;H8 HHT8HCHBHOCTb 
pacce.R:HH.R: cneTa, H o6cyp;HM, aacKOJibKO 6JIH3KO K !f>aaonoMy nepexop;y npH­
MeHHMO 9TO npli6JIHi-I\8HH8. 

1. Oco6eaaocTH pacce.R:HHH cnera 
!f>eppoMaraeTHKaMH 

llpH HayqeaHH pacceHHHH cnera n6miaH !f>aaonoro nepexop;a o6hl'lHO HC­
xop;HT H3 pa3JIOi-I\8HHH T8H30pa )J;li9JieKTpli'leCKOH npOHH~aeMOCTH e .. ~ B pHp; 
no cTeneaHM napaMerpa !J., xapaKrepHayrom;ero !f>aaonhlii nepexop; 

ea13 = e~fl + )..•~rflr + )..aflroflrflo + · · · 
B ceraeroaJieKrpimax poJih napaMerpa p. HrpaeT BeKTOp cnoaraaaoii 

TIOJIHpH3aiJ,HH p. IlpH 9TOM Aallr - T8H30p Tp8Tbero paara B HpHCTaJIJiaX, 
HMeiom;Hx (n aecerneT09JI8HTPB'lecKoii !J>aae) ~earp HHBepcl!M, "~-aflr = 0. I1aTeH­
CHBHOCTb paCC811HHOf0 Ha lf>JIYKTya~HHX p. CB8Ta TOrp;a 6yp;eT onpep;eJIHTbCH 
RBap;paTH'IHhiMII qneaaMH )..allr~flrfl-o• oaa 6yp;eT nponop~HOHaJibHa npoHanep;e­
HHIO I<Bap;paTa CP8AH8f0 3Ha1JeHHH p. (fi.2) Ha !J>nyKTya~HH p. ((fl - p.)2) •. 
B6JIM3H TeMneparypbl !J>aaonoro nepexop;a DToporo pop; a T c p.2 ~ 't, 

( T- T) a (fl- fi)Z- 't- l 't == c T c , TIOaTOMY B Tai<HX RpHCTaJIJiaX He )J;OJli-1\HO 

Ha6JIIO)];aThCH yneJH.PI8HH8 HHT8HCHBBOCTH paCC8HHHH B6JIH3H lf>a30BOr·o 
nepexo,ua BTOporo pop;a; aHOMaJibHO 60JibiDOe paCC81lHH8 rrpOHCXO,UUT JIHIDI> 
B6JIH3H I<PHTH'l8CKOM TO'IHH [3). 

B !J>eppoi\taraenn<ax fL- aro ncenp;oner<rop Ha?.IafHH'leHHOCTH m, no­
aroMy L~J )..allr- aHTHCHMMel'pH'IHhiH no a~ ncenp;oreuaop rpeThero panra; on oT-

8* 
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JUI'IeH oT HYJUI B I<pMCTannax nm6oil: CMMMeTpHH. HarrpuMep, B I<y6J:Piecr<nx 

I<pHCT3JIJI3X Actf3r = iAo~f3r' r .qe o~~r- IIOJIHOCTbiO 3HTMCHMMeTpJ:PIHblil: ITC8B,l.(OT8H-

30p (o123 = 1 ), a A aem;ecTneHHO. TaKHM o6pa3oM, a <DM mo6oll: CIIMMeTpnn 

,!.l;Omi\HO Ha6JIIO,!.l;aTbCH yBeJIII'I8BH8 HHT8HCMBHOCTM paCC8HHHH CBeTa B6JIH3H 

TeMrrcpaTyphi Hropu T 0 ; OHO caa3aHo c pocTOM rpnyKTyau;nll: rrpo.qOJibHhlX 

I<OMIJOH8HT HaMarHH'I8HHOCTH <m;nz\· HoppeJIJITOp <mzmz) q onpe,a:eJieH 

COOTHOIII8HH8M (II, 5), ero 110B6,!.1;8Hli8 B6JIH3H Tc paCCM3TpHB38TCJI B flpu­
JIOl'f\8HHM. 

l!1CIIOJib3YH 06hl'IH08 Bbipal'f\eHHe ,Il,JIH 11HT8HCHBHOCTH paCC8JIIIHOrO Ha 

rpnyKTyarnmx e~8 caeTa [ 51 H Y'IHThiBaJI CBJI3b Mem.qy pacceJIHHeM cneTa 

B MarHeTO.O:H9Jiei{TpHI<3X H arpcjJ8I<TOM cDapa,Il,eJI, paCCMOTp8HHYIO 3BTOpOM 

B pa60T8 j 4J, H8Tpy,a:no llOJIY'IHTb Bhlp3l'f\8HH8 ,Il,JIH I<09rprpM~H8HT3 9[\CTHHK­

D;HM h B CDM B6JIH3H T c• KOI',Il,a MOl'f\HO Ylll1ThlBaTb TOJibi<O rf!JIYl<Tyan;nn . > l <,mzmz q 

(1) 1 

T.- T >O 
"J= T ' c 

H=O; 

H=O; (2) 

"J=O, 

3_qecb <D m - yrOJI IIOBOpOTa IIJIOCKOCTH IIOJIJipH3aD;Hli CB8Ta IIpH pacnpOCTpa­

H6HliH ero (npH T=O) B,Il,OJib HaMarHH'I6HHOCTH m (mllz) Ha paccTOHHHII, pas­

HOM ,Il,JIHHe BOJIHhl A B KpHCTaJIJie; a3 - 06'beM 9JI8M8HT3pHOH JI'I6HKH, ~-tS -
ee MarHIITHhl:ii: MOMeHT npH T = O. ei, e2 - aeKTOphl nonHpH33IJ;HH na,n;amiiJ;ero 

H pacceHHHoro caeTa; w - ero 'IaCTOTa, a q - ·n3MeHeHne nrvmyn:r:.ca CBeTa 

npH pacceH:HHH . BhlpameHHJI (2) ,Il,JIJI < mzmz > q llOJ1YlJ:8Hhl B ITpiiJIOii<8HHH, 

o6MeHHoe none Hs n 6e3pa3MepHhlH pa,n;Hyc B3aHMo,n;eiicTBHH r
1 

onpe,n;eJieHhl 

¢opMyJiaMH (IT, 6), (IT, 7). BhlpaiHeHHe (1) nonYlJ:eHo ,!.l;JIH Ky6H'leCKHX H o,n;Ho- '") 

OCHhlX <DM B npeHe6pemeHHH HX OIITH'l8CKOH aHH30TpOITHe:ii:; npe,n;noJiaraeTCJI, 

'ITO rrpeo6na,n;aeT JII06o:ii: H3 ,!.l;Byx M6X3HH3MOB paccelJHHJI - (<MarHHTHhlH>} HJIH 

<<aJiei<TpH'IecKHH>>, npe,n;nomeHHhiX cooTBeTCTBeHHO .GaccoM, H.araHOBhlM [ 6 J 
H aJIJIHOTOM, JloH:U.OHOM [ 7 ). . 

lf3 (1) H (2) BH,I.l;HO, 'ITO HHT8HCHBH08 paCC8JIH H8 ,!.l;OJIJKHO npOHCXO,!J;HTb KaK 

Bhlrne, TaK H HIIate TeMnepaTypi>I Rmpii T 0 , npH'IeM OTHorneHHe Koa<J><J>Hn;HeH­

TOB aKcTHHKIJ;HH npii paBHOM paccTOHHIIH OT T. paBHO 2. 11HTepecHo cpaBHl1Th 

·. cDM 6 Tc (h ( T c T. T 1 )) l'IHT8HC11BHOCTH pacceJIHUJI CBeTa B B Jll13H M B,Il,aJiu 

OT nee l~J rrpR T2 < Tc. ITo IIOPH.Il.l<y B8Jil1'IHHhl 

h(Tc~T.I) ~ th.:lc7(0) [2Tc-·TJ +< )2'rj]-1 ~ T2 .:lc7(0) 
h(T2 ) - T 2 Tc aq ".6 T

0
-T

1 
<7(0). 

3.qecb J (0) H !:!.1!7 (0) -l130TpOIIHaH: VI 3HH30TpOllH3JI 'IaCTH B3aHMO,Il,8H­
do7 (0) 

CTBMH (IT, 1 ), (rrpU'I8M o7 (Oj paauo 01'EIOID6HJIIO IIOJIH aHU30Tp0lll1H H A 

1 PacceJIHHe ne:ihponon n6m-rsn T c 6yp;eT oupe,o;eJUITbCJI nnM me KoppeJIJITOpoM. 
O.o;narw BOJIHOBI>re nei\TopM neil:Tporron srmqJITeJII>HO 6oJiniDe, "leM y cneTa, II03TOMY npn 
upn6JIH1Herum K T 0 nepoJITHOCTb pacceJIHnJI neE:TpoHon rrepecTaHeT pacTn 3HaqnTeJII>Ho 
paHbiDe, lfeM nepOJITHOCTb pacceJIHHJI CBeTa. 
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K o6MennoMy nomo HE· i:ha on;onKa rroKaSbiBaOT, 'ITO B <D.M B o6JJaCTII 
T - T IIA 

TOMHepaTyp, np11 ROTOpniX c T < H, nnTencnauocTb paccenmur cnwra 
c E 

cTauoBHTCJI aHoMaJihHO 6oJII>moi1. Br.-moqem1e MarunTuoro nonJI H no,J,a­
BJUieT cpnyKTyan;un uaMarmrqouHocTn u yMeHbrnaoT pacconnue. Hs (1) n 

2 

(2) BH~HO, 'ITO np11 T = Tc B Cl'IJihHOM MarHHTJIOM none h ~ H- 3.. 
cDopMyJia (1) II03BOJIJIOT OUp8P,8JIHTb SaBHCHMOCTb I<08cpcpllD;HOHTa 3KCTHHK­

D;llll h OT Opll8HTaD;Hll BOKTOpOB UOJIJipH3aD;Hll nap,aiOin;OH ll pacceJIHHOll BOJIH 
OTHOCHTeJII>HO KpHCTaJIJiorpacpH'IecKHX oceii:. Tar<, HanpiiMep, h=O, ecJIII na­
p,arorn;H:H (HJIH pacceJIRRbiH) CBOT UOJIHp1I30BaH na paJ£JI8JlbRO m; h 1\<IaKCIIMaJloRO, 
8CJll'I na,n;aiOin;IIH ll pacceJIRRbiM CBOT UOJIJipH30BaRbi nepneiiP,HKYJIJipRO m 
H nepneii}l;IIKYJIJIPRO ~pyr p,pyry. 

2. p a C C e JI H II e C B e T a a R T ll cp e p p 0 M a r H e T ll K a M H 

B cDM coo6pameHIIH CIIMM8Tp1IH ne narma,n;hmanii npHHD;IIniiaJII>RhiX orpa­
Rll'IeRHH Ha BOSMO>I<ROCT:h yBenll'IeHIIJI IIHTeHCllBHOCTII pacceJIHIIH cneTa 
n6niiSII cpasonoro nepexo,n;a BToporo po~a. B AcDM aTo He TaK. Mbi noKameM, 
'ITO B <<'IIICTbiX>> AcDM, B KOTOpbiX TIO C006paa\8RIIJIM CRMM8Tp1I1I H8B03MO>I\8H 
CJla6biH cpeppoMarH8TII3M, He 6y,n;eT npOIICXO,ll;IITb II YB8Jlll'IOHIIf:l KOa!flifliiiiHORTa 
3KCTI1RKUHI1 h B6mrsn TeMnepaTyphl HeenJI TN· 

Eho cnJJsano c TOM, "<ITO B6nnsn T,v pacTyT cpny~<Tyan.nn TOJiht:W npo­
~OJibRI>IX l<OMUOHOII'r' aRTncpeppOMarHH'fHOfO MOMCHTa ) 

2 (S + 1) 
= 3S 

( lzlz)q 
(p.S)2 -

TN - T 
'ta= T >0, 

N 

-::a<O, H = O; 

H=O; 

(3) 

(9Tn cooTnornennJI noJiy-qenhl B IIpnJimKennn, 6espasMepHhlH pa,n;nyc BsanMo­
,n;e:HcTBIIJI ra ll o6Menuoe noJie HE' onpe,n;eJieHhl !flopMyJiaMn (II, 10) 11 (II,9) ). 

0TM8THM, 'ITO 

r~e Aafiz - KOMIIOHORThl MaTpMD;bi, yqacTBYIOin;He D pa3JIOa<emm 

8a~ = €~~~ + ),a11/r· 

(4) 

l1s o6In;HX CBOMC'l'B e"'~ CJie,n;yeT [4], 'ITO A"'~i = -A~"i 11 YTBOP>l<P,eune , 

'ITO Aa~z =I= 0 aKBHBaJieRTHO TOMY, 'ITO~ CHMMeTpiUI KPHCTaJIJia p,onycKaeT 

cyin;eCTBOBaHHe HHBapnaRTa g,z l ABJ.lz, r.n;e r AB]- BOKTOpuoe nponsBe~e­
Blle nponsBOJihHhlX BeKTopoB A n B. HanoMHHM, 'ITO ~JlH cyin;eCTBOBannH 
CJia6oro cpeppOMarHOTH3Ma H006XOJJ:HMO, 'IT06hl B paSJIOil<OHllfl CB060):1HOH 
aueprHn no 1 n m cyin;eCTBOBaJI HnnapnanT q,;n.Z.. [8 j. Ho [ AB] n m npe­
o6pasyroTcJI o.n:nnaKOBhlM o6pasoM, noaToMy orpannqeHHJI, HaKJia):lhlBaeMhle 
cnMMeTpMeM KpncTaJIJia ua yBemrqeune pacceHHHJI B6mrsii TN no (3) n (4) 
ll cyiiJ,eCTBOBaHne CJia6oro cpeppoMarHOTH3Ma, B TO'IHOCTll COBna,n:aiOT. 

YrJIOBhle xapaKTepncTnrur n HOJIHpHaaunoHHI>Ie CBOHCTBa pacce.flRRoro 
CBeTa onpe~eJIJIIOTCJI <}lopMyJJOM (4). Ecnn Ax zz = \

1
zz = 0, f..xuz =I= 0, OHH 

6y,n:yT TaKMMH me, RaK ll B <DM. 
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Bhlpa>HerrHe ,n;JJH h B 3TOM cnylJae MOiRBO rrony'IBTb H3 (1 ), saMerrnB 
(mzm:z)q na (lzlz)q, onpe,n;enenrrym tflopMyJiaMH (3), H <l>m rra <Ill- yroJl 
nonopoTa rrnocKOCTH rroJmpnsan;nn CBOTa rrpH pacrrpocTparrerrnn ero B,ll;OJih l. 
Tel.mepaTyprrhre saBHCIIMocnJ h rrpH H = 0, cornacrro (2) H (3), B <!>M H 
A<!>::\1 6y,n;yT COBna,n;aTb, O,ll;RaKO rrpH 't = 0 B MarHHTHOM IIOJle B OTJIHqHe 

2 • 

OT <!>M, r;~;e h- II- 3, B A<!>M h 6y,n;eT YObiBaTb 6blcTpee: h- H-2• 

B saKJliO'lerrHe no,n;'IepKrreM, 'ITO :=mcrrepnMerrTaJl:E>Hoe nsy'lerrne paccMoTperr­
HhiX B HaCTOHIIJ;eH pa6oTe a!Jl!JleKTOB MO.a\eT OKa3aTbCH IIOJie3HhiM KaK ,ll;JIH 
BhiHCHeHHH MeXaHH3MOB B3aHMO]J;eRCTBHH CBeTa CO CllliHOBOH CHCTe?.fOH, TaK 
H rrpn nsy"IJerrnn nrrTepecrroro nonpoca o xapaKTepe !JlasoBhiX rrepexo,n;on B Mar­
rreTo,n;naneKTpHKax. 

ABTOP npH3HaTeJleH A. 11. ArrceJI:E>My, B. JI. fypenn'ly, r. M. He,n;nHHy 
n 11. A. Axnesepy sa rrno,n;oTnoprrhle o6cyiR,n;errnH II nonesn:r,re coneThi. 

IIPHJIOJREHHE \ 

<DJIYKTYAQI1Jil B MAl'HETO.U:I19JIEKTPI1KAX 

11pn paC'leTe !JlnyKTyan;HH, orrpe]J;eJIHIOin;HX BepOHTHOCTh pacceR:HHH IIO 
(1), (4), paCCMOTpHM raii:serr6eprOBCKyiO MO,Il;eJlh MarrreTO,Il;H3JleKTpHKa C ra-
MHJihTOHHaHOM 

JiC = - ~ p. (SJH)- ~ ~ ~ Ijj.SjS~, 
j . j, J'. Cl, [3 

(11, 1) 

r,J;e Sj- orrepaTop a npoeKn;Inr c:mrrra, :-noKanusonarrrroro B ysne j; p.Sj­
MarBHTBhiH MOMeHT 3TOrO ysna, a Jjf,- 06MeiiHhiH HllTerpaJJ. 110Jib3yHCb 

napHart;HOBIIhiM rrpnrrn;HrrOM Boromo6ona [ 9J, B npH6nmnerrHH MOJieKyJIHp­
rroro rrOJIH c noMOID;hiO MeTo,n;a, nsnomerrrroro B l9], MOil<rro rraHTH cno6o,n;­
rryro arreprnro F CHCTeMhi, orruchlnaeMoii raMHJibTOrrHanoM }C, n BhlpasHTb 
ee 'lepes naMarrrH'lerrrrocTH mJ B ysnax I<pHcTaJIJia 

F = - ~ {(Hmj) + 2~2 ~ ~ Ij~.mjm~, +TIn Z (bj1
) -- T ( :J - S) b:t}. 

j j' "'1 

3,.1;ecb 

28 

Z (x)= ~ e-=, 1 oinz ( 1) ( 1) 1 1 b(x)=1+sa:r:-= S+-z cth S+z- x-2 cth 2 x 
n=l 

tflyrrKn;HH BpHnmoarra; [bj1 == b-1 
( :J)- tflyrrKn;HH, o6paTrraH b. 

B panrronecHH cno6o,n;rraH aaeprHH F MHHuMaJibHa 

m" 
2 oF - 2H ~ ~ J«!l f3 + T i b-1 - 0 P. --- - p. - .. ,mJ' P. - • - • 

om": JJ m- J 
J j fl J 

(11, 2) 

B AaJibHeiimeM rraM rrorra,n;o6HTCH BTOpore rrpoH3BOAHhle cno6o.n;rroii: 
aaepnm 

2 o2F _ f «!l + p. Q -- •• , 

om~om~. JJ 
J J 

+To - [ p.bjl B + (-1-- p.bjl) mjm~·]· 
JJ' m · «<l Sb' m. 2 ' 

J j J mj 
(II, 3) 

db (x) m. 
r,J;e bj=-- npJI x=--1,. dx p.S 
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ani COOTHOllleHH.R: ll03BOJIIDOT JiefHO Orrpe,n;eJIHTb cpnyKTyaiJ,HH HaMarHH­
"leHHOCTeM ,n;n.R: HHTepecyrom,Hx Hac THDOB MarHHTHOii cTpyKTYPhl I<pncTanna. 

a. CD e p p oM a r He T H K (<DM). B o,n;aoocHOM, annaoTporrHOM <DM 

Jj), = (/ jj' + M jj'8az) 8a(l > 0 . 

n B paBHOBeCHH Bee mJ = m. Hpe,ll;nonaraa )l;JI.R: npocTOThl, 'ITO H napan­

JICJihHO OCH Z H /':;] jj' > 0 (aHH30TpODH.R: THlla <<JierKaJI OCb>) ), llOJiyqaeM 
ua (fi, 2) o6hllJHoe ypaBHeHHe )l;JI.R: onpe,n;eneHH.R: m 

__ Sb (p.ll + 07 (0) + 607 (0) )-
m- p. T p.T ' 

r"e c7(q)=~l0jexpiqrJ' Bne)l;eM 
J 

1 

mq=N-2 ~mJexp iqr. 
j J 

{N- 'IHCJIO yanoB B KpHCTaJine). Tor,n;a 

~zp~ - ~~ ~zpll exp[-i(qrJ+q'rJ,)]. 
amqamq' j, j' amjomj, 

(II, 4) 

B cooTBeTCTBHH c npHHIT,HrroM Bonbn,MaHa [1] cpe)l;aee no BpeMeHH ana­

'leHHe m«mf3, = T [ 
02

F ~ J-1 
= (m,.mll)q8q, -q'· Tor,n;a H3 (II, 3), (II, 4) cne-

q q am~omq' 

,l);yeT, 'ITO 

(II, 5) 

OTH cooTaomeaH.R: B qacTHOM cnyqae naoTponaoro <DM (t::,.J (0) = 0) 
nepeXO)l;.R:T B COOTBeTCTBYIOID,He BbipmKeHH.R: pa60T (1°). 

PacCMOTPHM mz H ee cpnyi<Tyan,HH B6JIH3ll TeMnepaTyphl HropH Tc. ,Il;n.R: 
Dx3 

;JToro paanomHM b (x) B p.R:,n; : b (x) = Cx - - 3- + ... , r ,n;e C = (S + 1) 3S, 

D=SC(C+i) Tor)l;a 
10 

3Cp.2"' 1 ) 
m; (3c-

3
-:-

3
h-')':PH 't' > 0, H = 0; 

m;= -D- npH 't1 =0, H =f= O. 
(II, 6) 

3)l;eCb Tc=C[J(O) +t:;J(O)], h1 =[a7 (0)!P.Lia7(0)]• ,D;na MaJihlX q(aq~1) 
1f3 (II, 5) IIOJiyqaeM COOTHOllleBH.R: (2}, B 1-<0TOpbiX r I- acpcpeKTHBHhlH pa)l;HYC 
B38HMO)l;eHCTBH.R: . 

(IT, 7) 

- . ~ a rJJ'- rJ- rJ,- paccTomme Mem)l;y yanaMH J H J. 
B pa6oTe [11] rrpe,n;nonaraeTca, 'ITO TepMO)l;HHaMH'C£eCI<aa TeopHa cpaaOBhlX 

nepexo)l;OB nepaa ,n;o Tex rrop, noRa cpe)l;aee aaaqeane napaMeTpOB, xa­
paKTepHayiOIIJ,HX nepexo)l; (m2}, npeBhlmaeT TeMrrepaTypao aaBnc.R:IIT,yiO 'laCTb 
UX cpJiyi<TyaiT,HH. 0CH0BhlB8.R:Cb H8 8TOM rrpe)l;llOJIOllieHHH H llOBTOp.R:.R: f-
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BBTCTBYIOIII,HB Bbl'IHCJIBHHIT C HCll0Jib30BallHBM COOTHOllBIJHll (2) H (IT, 6), 
DOJIY'IHM, 'ITO OBH cnpaBB,ll;JIHBhl, CCJIH 

-r 1 > r·"/ (npu h 1 = 0), t 

h1 > r;9 (rrpn -r1 = 0), J 
HJIH (11, 8) 

'ITO conna.n;aeT c HPJ-ITepneM, nonyqennbTM B pa6oTc [12] cTpornM o6pa30M· 
::ho CBH,ll;BTBJibCTBYBT B DOJib3Y TOrO, 'ITO COOTBBTCTBYIOIII,WH I<.piiTBpHH ,ll;Jlli 
ACDM, HOTOphlii Mbi TOa<e nony'lwM r-teTO.D;OM [11], IIMeeT TaRoe me oTnomennc 
K p;eHCTBHTBJibHOCTH, KaK If (JI, 8). 

6. AnT n: cp e p p oM arne T HI< (ACDM). B KonmmeapnoM ACDM MMeiOTca 
.n;ne no,n;pemeTKH c yana11m j 1 H j 9 , npiJ'leM 1"!3. < 0 u o6nrqno 1~J~J. > 0, 

- J1J2 l l 

ltJ, > 0. ,Il;JIII KOHI<peTHOCTH o6cy,n;HM ACDM TIIIIa «Jieri{aSI ocn >> 

Jj~, = (Jj,j, + Mj,j,Ocxz) Ocx~ li D.lj.j, < 0. 

B paBnonecnH m. = m
1

, m. = m
2 

n o6ni1JIIOe ypanneHne .n;na onpe.n;c-
J• J, 

nenn:a m1 H m 2 ncrHo nony'tfaiOTCH: 113 (11, 2). B6mra11 TeMrrepaTypni Heens-r 

Tn·= C {c711 (0) + D-c711 (0) +I cl12 (0) + 6cl12 (0) I}, 

(IT, 9) 

clu (q) = ~ ljj' exp iqt'j j', cl12 (q) = ~ JJ · exp iqrJ·J. 
j' 1 1 1 1 ~ ,J, l ' 

1 ~ 

<Dnyi<Tya~HH cpeppoMarnHTnoro MOMenTa mq = m1q + m 2q llfaJihi II ne 

HMCIOT Oco6eHHOCTH B6JJH3H "=a= 0; IIO IIOprrp;I\Y BCJIHlJHllbl <m~mcx)q ~ 

~ I c71~
2

(0) I . B6nii3 :w nepexo.n;a pacTyT TOJibi<O cpnyi<Tya~HH z-rrpoeK~Hn 
anTwcpeppoMarnn:Trroro MOMenTa lq = m1q-m 2q. CooTuomenHJI (3) .n;na 
<Z,,lz)q IIOJiy'laiOTCli H3 (11, 2) II (IT, 9). 11pH aTOM r a- acpcpei<.TH.BHhiH pap;nyc 
B3aiJMo,n;eiicTBHJI B A<DM, orrpe.n;enaeMhlH B OTJiw'IHe OT r 1 cpopMynoii 

(II, 10) 

CpaBHHBaH: (2) C (3) II (IT, 6) C (11, 9), y6emp;aeMCH: B TOM, 'ITO KpHTepHH 
rrpMMeHHMOCTM rrpH6JIH>I<eHMH MOJIBKynapnoro rrona B Act>M rrp:w H = 0 
BbirJIJIAHT ananorn:'lno (11, 8) 

(11, 11) 

B MarRHTHOM rrone ("=a= 0), rro-BHp;MMOMy, cne.n;yeT cpannn:naTh ano­
MaJibHO 6oJibllHe cpnyKTya~HII <Z)z)q C BBJIII'lliHOH m~, xapal<TBpH3YIOIII,BH 
MarHHTHbiH rropa,n;oi<, T. e. cTenenn y.n;anennoCTH oT cpaaonoro nepexo.n;a. 
11ony-qamm.n:iicrr rrpii aTOM Kpn:Tepn:n .n;na A<DM OTJIH~IaeTCJI oT cooTBeT­
CTBYIOIIJ;ero I<PHTepn:a (IT, 8) ,U:JIH: <DM 

(II, 11a} 
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CooTHorneHHH (II, 8) H (II, 11) HaJiararoT mecTKHe orpaHHll8HHH Ha npH­

MeHHMOCTb IIpHOJilDR8HHH MOJI8KYJIHpHOrO IIOJIH K peaJibHhlM KpHCTaJIJiaM. 

Op;naKo 6esycJionno MOJRHO paccl!HThlBaTb na rroJiyqeHHe o6m;eii KalleCTDeR­

noii Ka pTHHhl. 
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