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I H=i I( Pt~ - AQ~) ... 4~ L 4>a (Qe«- Ql1c<)2.+l. BBe,neHHe (' u M e~~ t 

llMporodt MaCO CTpYKTypHllX !Íl830BliX nepexonon B OHCTeMaX o KYÓH B1 (-r 2. )2 &2 1 Q2. Q2. ( 1.5) 
tleCKO~')~30Tporrnen MOJKeT ÓliTb onacan OJIe.n:ylOOlHM MO,neJIbHHM raMWIbTotma +LtN t Qeol. +"N ft;~ ~á. e,c . 
HOM (C li): íli BaTOM raMKHbTOHHaHe BMeCTO JIOKanbHoro. B (1.1) BBO.D;MTCR 6ecKoHe~o~=i.L(Pe~-AQ;)+~I~(Q _Q )2. I CJIaÓoe (npa N-. co ), HO c HeOrpaHHtIeHHHM panaycoa aHI'apMOHHtIeCKOel td H ~ ~ e~~ l~ t~ ~~ tJl B3aHMo.n;e~cTBHe • ,1J,n.R: raMHJI:D';1'oHH8Ha (r. 5) npeoopaaoaauae Koop.znmaTB 4 (LI) 

(1.4) yxe He nepeBOnnT 06RaCT:D (I.3a) B (1.36) H 06paTHO, H noaTOMY 
~ &. l(I Q2 )2. + _2. L o; 

CBO~CTBa Mo.n;eJm (1.5), BOOÓme I'OBOp;I, MorYT ÓliT:D paSHHMH B aTHX .n;BYXLt t G(. e~ lt e« 
06JIacTmc. 

'O:nOKOMIIOHeHTHli~ BapHaHT Mo.n;eJIH (1.5)5 ne p'BOHatIaJIbHO npe,lJ)IOJKeH
~ npocToTli .nanee paccMaTpHB8eTcH ~yxKOMllOHeHT~aH Mo,ne~b, d = 1,2. H~ B 4/, 6an no~po6HO HsYtleH B pa60Tax I IH 771 KaK B RnaCCHtleCKOM, 
COrJIaOHO <t>eHOMeHOJIOrHlIeCKO~ reopaa JIaH,nay MO,UeJIb (1) orracaaaer cIlS

TaK R B KBaHTOBOM npanenax, Eano nOKaSaHO, lITO B KJIaCCRlieCKoM npeneae 
30BllI nepexon BTOPOro pena B OÓJlaCTH 3HatIeHHit napaaerpoa Bt H Bl. ' 

HMeeT MeCTO HenpepHBH~ ~SOB~ nepexo~ c KP~Ti7eCKHM nOBe~eHHeM, 
onpe.n;eJI.fIeMO~ HepaBeHOTBaMH aHaJIOfillUUiM C\fJepHlIecKo~ MO~eJIR (CM., Ha~iMeJf,8 ). 

H B/ 51 HB HaCTogmeft pa6oTe, KaK ,. ,lJ)IR Hccne.n;OBaHHR MO~eRH
B ... B~ > O , 2&, +' B >O . (To 2) 

(r. 5) MIl BOOnOJI:DsyeMcR MeTo.n;OM annpoKCIDtmpYIWlero raMM:DTOImaRa. B 

CJIe~romeM pas~e~e BBO.D;HTCa annpoKOHMHPYIDmHn raMKnbTOHHaR li HaxO~TCR 

1 z 

PeHopMrpynnoBoR aHan1'13 a<WJeI~Tl1BHOI'O raMHJIbTOHHaHa nm3ôypra - JIaH o6JIaCT:D SHa-qeHHft napaaerpon B t li B2. ' rne aam MeTO~ nOSBOJlHeT 
,nay - BH~bCOHa npe.n;cIW3HEaeTx) t tlTO HaTIl1tlne KYóHtleOKOU 8HH30TponRR HeM Hattr:H TOtIHOe BHpWKeHHe )J)IJl cBo6o.n;Ho~.aHepI'HH ( B TepMO.ztIDlro.mtleC
npl'lBO,IJ,RT l~ cI>a30BOMY nspexony nepnoro pona B ,nBYX OÓJIaCTJtX 3U8 t{eHl!tt KOM npeneae ) , ARanHS CB06o.D;Hoft aneprnn npHBO~TCR B pasneaax 3 H 4 , 

- - -' B Q. ( 137) H B pas,neJIe 5 paccMoTpeHH HeROTopHe CBOnCTBa yno~OtIaHHoft WasH. 3aK

JIIOlIHTeJI:DHHe SaMellaHH.R: npHBa,neHH B pas.n;eRe 6. 
,paMeTpoB 1 l'I 02 CM. : 

(r. 3a) 2. ArmooRcm.mpynmdl ra.MWI:DTOHHaH:) Bj + B2 > O J 2 ~t + .3&2 <. O 

0606maR: 151, BH6epeM arnrpoKCHMHPYIClItHft raMPJJI:DTOHRaH B B1'I.D;e 

n 2 f:>. + B2 "7 0 &1<0 (r. 36)
J . 

~2. 2. )
~o = i L ( ~ol + A ÂtJ. Qe~ 

lei.. H~l! OÓJIaOTH npeoópU3YIOTCR O,ll,H8 13 ,npyryIO npa 38MeHe nepOMOHHWC B (1): (2. I) 

+ ~ ~ cl>u, (QU- 4't,c/.)'Z - C J 

Qh '"~ (Qt t- Qt ) > Qt; iz{Qtl - QL2.) . (1.4) rne à a(.-BapHaIJ;HOHHl:dt napaaarp, IIocToIDmyIO C onpeneaaea HS se-
l z 

m~ { ~ B HaOTOID.UBR paoore HCnOJIb3yeTCJI TOq}{O pelllaeMl:lll napl'l8HT Mo.nemi ~ (H-"o)= ~ (bt+! ~z)((Jt1+Jl2)- ~11'.1), KOTOpH~ OllHo~aeTcR ra~bTOHHaHOM: 

(2.2) 
-I- ~ &2 t(Jt t- .Rz) -'ÕzJ} Jl Bnepaxe aHa.no~tlian npOÓJleM8 paCCM8TpM1:BaTIaCb B paxsax nonasoã MO


,ne~ B paóoTa 2.
 

,;"*.: "',';' 1ht6'HeUHhiU R»CMyT \ 
3 

~WI !àl.. C' ~'l~IOnaU3~ 
2 6W5n~ ~,J '(~KA 

4 ..... 



r,n8 

A.	 =L L Q~ 8 =A li..+62+2 , 8:: A6 1 - Âz
 
.,t., N e irA) 1 2 B +& L 11


I l D2 (2.2a) 

CJIe.n;OBaTeJII>HO, 

1	 .~ l (\7.]C'2.C = - - (2 B" t B )01 + Bzoz2. 4 2 •	 (2.3) 

COrJIaCHO HepaBeHCTBY EOroJIroóoBa RMe8M 

~<'H-~O'>H~~N[H]-1~JHol~ ~ <H-Ho'>Ho (2.4) 

r,ne 

t,}H]=,-~ e",(Trexp[-~TH]).	 (2.4a) 

PaSHOCTI> 

(2.5)tN[H 1- ÇN[~o1 ';} O 
HeOTPHUBTeJII>Ha B oóJIacTR 

2 &1 t B~ >o R B,f / O . (2.6) 

BapHa~oHHHtt rrapaMeTp 11"". aaxomrrca MS YOJIOBRn 8.KCTpeM,Y-

Ma f [\10]

N o.çN[WDllb~c4 =0
 1	 (2.7) 

K0TOpb1e .n;aIOT CJIe.n.YIOIItHe Bb1paJKeHIDI : 

~HJ + ~ = (t,. t (bZ)~1tJ t (~f-~<) 'J2N (2.7a) 

(2.76)~ 2N +1 = (': - ~~ ) 11 HJ + ( .f, i + ~~ ) '!12 '" . 

3.n;eCI> RCrrOJII>SOB8Hb1 óespaSMepHb1e rrepeMeHHb1e: 

~	 =1 2f>t r B2 q, :1-~ 
(2.8a)1 2 B + B ) z 2 '& + B 

i 2	 4 2. 

14 =B'+&21 ., -L c:tJ, ;\S29o{ , (2.8ó) 
d'dN A N ~ 2.f2,d. 2 t 

(2.8B)
..o.~o( =.1J.1J t ff" - v-; ; l/1 =~ CPC1), 

2

tlvo _ .f<T 2.=A E -:: A _ (2.8r)
]\=-.,t-- )VO 'h1~ o 4(BiB)LtEo 4Eo 1 ~ 

CYmaCTByeT rrpoCToe pemeHHe CHCTeMbl ypaBHeHZa (2.78,Ó) 

À 1N = 6.. ZN :: ~N =-f+2~11j.~N~	 (2.9a) 

~-1'" 2~t L .n.9-'2.~ 
'I 2-	 (2.9ó).o'Z. ==.0.2 == itQ =Ã w + <fo - 'f1 ~ 

'lI 92 I 

r.n;e npM~eHHoe paB8HCTBO (2.9a) HaITHCaHO B Kn8CCR~eCROM rrpe.n;eJIe, 
.)....". O • AH.wms MaTpllUbl BTOp!:lX rrpoaasonasx "02.'; [ Ho ] / 

!fJÀfrJ. ~A2~ n03B0JIH8T 'C,D;eJI8TI> BHBO.n; o TOM, lITO peaeaas (G.9a) 
HBJIJIeTCJI e,IUnlCTBeHHllM H COOTB8TcTByeT MaRCHMYMY qlYHKmm ;."" (lIoJ l!: 
::tN [+I c (A Il )]. BaTOM cnyqaa npocaeaa onenza p83HOCTH BOÓJI8CTH

f
I	 z

(2.6) 

(2.10)tJH1- tN[Hcl ~ O (N~OO) 
npoBO.IOITCSI TaR ae , KaR 11 Jt,1Ul OlOlOKOMIlOH8HTHOft MO,It8JIH. TIOOROJII>KY rroc

~e~ 8ana~a rronpoóHo o6cy~acI> B (5/, rrpHBe.n;aM s,ItecI> JIEmb pe3Y~I>

T8TH 8TOit OUBHIm ,rr;IJI HSOTpoIIHOro onexrpa: lfo - \fcy ~ C92.
 
B npenene N~ 00 ]1,7IH. p8SHOCTH (2.rO) rrOJIY~8eM
 

1 f	 ,.. 
O~ 4r,.yr-JH1-tNrH.l)= tJH]- f.,P4.]~ 

,., ,.., & Z( t1 eU1 ÀS2q)2. -
~	 !N[H]- ~C\x IN["°1 ~ N2 Z o,. .2 t ,.,..

~i)~2	 q-.~ 

5 
4 



t ==tc.~ ~ (-1)2.') _1_ {V( N~2/3) 
iN L.nlf;v ,

9 9 <9( N-'l) t >tc.. (2.1I) 

rne te. - resmeparypa <paSOBíJro nepexona decxoaexaoã CRCTeMhI, N~c-o : 

f:,. n-.." '= Lloo (t) 'V (- i: (t >tc). (2.11a) - tc)2 
te:. 

CJIe.n;OBaTeJI1HO, B TepMo.n;lHlaMl1qeCI<OM npezteae N""'> úO B OÓJIac
TR (2.6) cnooonaaa sneprna ,1J.JIíl Mo.n;eJIR (r. 5) ccnnanaer co cncoonaoã 
8Heprnen arrnpOI<CMMnpYIDme~ CliCTeMH (2.1) H B HeynOpH.n;OqeHHOH wa3e 
HMeeT Te ~e TePM~Ha~rnqeCRHe CBOítCTBa, qTO H O.n;HOI<OMIlOHeHTHaH MO
.n;eJI1 (CM. /5/ li 7), He RMe~afI alIH30TporrHoro B3aHMo.n;etl:cTBMíl. 11c
CJIe.n;OBaHEe TepMO.n;HHaMnqe cxoro nOTeHIJ;HaJIa F ("?' i ) KaI< epYHI<IJ;Im 
napaaerpa nopanxa '7 n03BOJIHT HaM nOJIyqHT1 c50JIee .n;eTaJI1!IYIO 
HHWoPMaIJ;HID o xapaKTepe <pa30Boro nepexo.n;a B Mo.n;eJIM. 

3. Pa3JI0.lK8HH8 JIaHJlay B Oc5JIaCTH 251 t- 521 >0 ~ °&2 >0 

TepMO~HaMnqeCKHH nOTeHIJ;HaJI KaK WYHK~ rrapaMeTpa rrop~7i MO
.lK~T c5MT1 rranyqeH c nOMOm1ID CJIe.n;yIDmHX .n;nyx npeoc5pa30DaH~tl: (CM 7 ). 

A. nOc5aBHM CHaqaJIa K raMKfl1TOHMaHY (1.1) q;reH, OITRCanaIDmHH 
BSaHMo.n;ettcTBlie c BHemHHM O.n;HOpO.n;HUM nOReM: 

\4 (h) = H- L hd. Qe~ .
ed,. _ (3. I) 

MOJKHO nposePliT1, qTO npz IJ. rÁ= Ó. tJ.. MMeIaT Me CTO COOTHOIlIeHIDI 

~Wl .i <HCb)- Ho(h)~, (h)\ ~ O J (3.2)N....OO N No A::: Â 

t4WJ {-t (H]- +[~o(h)]\ 2 --> O (3.3)N~()C) N N À:::Ã J 
J 

r.n;e 

(3.3a)!-toe\') = H - L ho(Qetl..o 
ed., 

H lir/... onpeneaaerca M3 ypaBHeIm~:
 

01N [\·toChH =O OtN l H.(h)] =O .
 
oà oà2. (3.4)
 1 J 

E. COBepillHM rrpeoc5paSOBaIme JIe~anpa: 

F<x;T)= 'YYlhX [! ChJ) + ~ ho( XJ (3.5) 

,1J.JIíl WYHKIJ;ml 

t(h T) = t m ma:X: t [H"o (h )1 (3.6);) N~GO A N 

CymecTByeT e~HCTBeHHoe perneHRe ypaBHeHRH (3.4) B paCCMaTpRBaeMoft 
HaMH bc5JIaCTH rrapaMeTpoB: 

2.~1 + Bz »O, &~ >O , (3.7) 

11 OHO COOTBeTcTByeT M8KCHM8JIbHOM,Y saaxeaao fN [ Ho(h)] . 
CJIe~oBaTeJI1HO, B ypaBHeHMH (3.5) MO.lKHO nepecTaBHTb rroPfl,I(oK Hax~eHHH 

r...taRcHMYMa no h li A , B pe3YJIbTaTe xero ,lJ,1IH TepMo,rumârvrn:- " 
qeCKOrO rrOTeHua8JIa rrOJIyqaeM BHpaxeHHe 

0. 

1(1.t) =~Eor(XjT)= .
 

::maX {t (~)3 I(d~'r2She~,#Gl)]- (3.8) 
At~à1. 43t cPC.. J t 

~ ~ )2.J f Ií 2. 't..,~ A )
4 [_~ (l:i. to ~ +2) + -;:- (6i~~2. +2-~~161 (~u2 

-- o i a v . ,
Ib Vi 2 

r.n;e 1J' - 06~eM arreMeHTapHoft ~e~ 11 BBe.n;eH c5e3paSMepH~ rra
paMeTp rropgnKa (CM. (5.!)): 

..,,2 = &f'" &2 X2. 
'(Dl A o( 

AHamm BHp8J!teHIDI B npasoã qaCTli (3.8) rrOKa3IIBaeT, qTO OHO 
JIRc50 HMeeT MaKCRMYM npa A" ' àz., IIO~~CJI ypaBHeHIDIM: 

6 7 



g == ~ =f: =2(.g~ -Ib~) 
1~ .tt .t ~ ~jg2. ~2+ 2ç+f (3.120) 

~ 1 +- 1 = (-~-i ... f>l. )('é1--1 i- ?-t2.) + (~1- i,l, )(~2 + 1;1. )~ 
CUA=C ~ ~ 1(3.9a) ~'Il l22 3 ~ ,l 4€"~2 t~tC, 4~t€.2 

(3.I2B)
~2. + 1 =(~-f +€,z, )(lj.z.+ ~:) +(~1- gZ)(1jf + ~}), I, 't/2. 

(3.90) Cd.F>~(~~Õ:t{,8)-,~ .L ~ Âe»#1. + 6", ~ lt ~tc..)~\
 
(3.I2r) 

~HOO ~OCTHraeT MaRCHMaRLHoro SHa~eHHH rrpH -3 (.J 3 -'-I - 4/2.. 

~ =CL:n) :li"'"" J"9 n~ (~te) c: 00 • 

~1 = /12. =0 
(3.9B) (3.I2~)-" -3/2

(o~eBH.n:HO, B ocnacrá b.-f , ~2. q O). ?; = ~n)"" ~ t l}-- ct 3~ .rrq r\,../ ~ C<OJ (t""tc.)B HeyrrOPH~o~eHHO~ ~a3e rrpH (3.I2e)-1
 
t, '>t c. =, [ 2,~f ~ (O)] (3.10)
 

B ynopanoxeaaoã 4)ase t < te qJYH.Rl1Wl } (~J t ) OKa3HBaeTCH 

(r.ue owm acnoasaosaaa ooosaaaeaaa (2'.9): HeSaBHCIDIteíi OT '"1. l' H ~ 2 

u. ~t.Q:..Sd~ 1 -t ')) !J:("lJ t <t<)= 2\~)3 jcl~ ftJ(2sh ~~t.o -4~t (3.13)ad. ().Jlf' 'iJ à
ol

+ lfo - tP, == ~ ( fid 

B oo~aCT~ SHa~eHH~ rrapaMeTpoB 
pa3JIOJIteHHe 'l'epMOJU'IHaMH~eC.Roro noreauaana (3.8) HMeeT mm 

2. t ~ ~ te.-t 
~ -i t- ~ lo ~ ~i t C. (3.14)~("1.t)= (;~?> rfd 3'j, &(2. sh fi;:q<t )-

OTMeTHM, ~TO OÔJ1acTL (3.14) ne SiBJlHeTC.fI 8.nHHcTBeHHoti, rne g:- ('1)t) 
- t('l'j~t 1:) + ~gf("1;t ~2,)2+ ~ f,A1.'-7z'-/ + (3.II) ne 3aBHCHT OT ??., '??2.' oonee nonpocao , O,IU!aRO, 3TOT sonpoc 

MH He oy,neM 3,neCh oocyg,naTh; 

YpaBH8HWl (3.I2a,6) rr03BMmoT uapacosars Tpae.RTODIDa li3MeHeHHH 
t t~, (~. t ~J + ~ (,2. (1j,- ~J-:>:: 'J(O,t) + a<j:q)eRTHBHHX napaaerpon B~ (T) li &2(T·) ; . ~ 

&. =(Bt + &~) rz' (3.I5à)
. +!J1oo(t)(~i+ '7; )+{ ~ B~ 1: 7;+~ fpõC~õ Jd,'7; 7.)+···, 

&4 z: ( &.. + &z) ( f\ - f l ) . (3.150) 

r,ne 6~ (t) orrpenezaerca Bl:lpaJKeHIrl:eM (2.12) H BBe,neIlli 0003HaQe- B paccMoTpeHHo~ HaMH OÔJ1aCTH (3.7), r,ne 3~aqa RMeeT TOtIROe perneHHe, 

HIDl napaaerpa Bt H %2 CTpeMHTC.fI R HY~1O npz T ..." Te ' 
4g1~1 ~ +1 'Ç ~ CO, KaR aTO rrOKa3aHO na paCYHK6. Cororaoao (3.11) li: O~eHR8M 

(3.12a)• (,., =~2? =rI =lj ~I ~z ~ 2.+2~ t1 
:] 

(3.12) ~SOB~ rrepexo,n OKa3UBieTC.fI ,e~ePIiBHHM rrepexo~oM, .RaR li B 
OJUIoROMIIOHeHTHo~ MO,neJIH (CM. 5/ H 7) • 

8 9 



8 1 
\ 
\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 
\ 

ir 

I 
i 
~ H TpaeKTopIDI BIDCO,nHT na aC~MIlTOTHKY 

• 

r 2. &1 + &2 = O 

npn ~ ~ 'f1 ,rne 

'B-c + &2I: ~ i= ~CT,) = (4.36)I (- ~2)
j 

11 Ts > Ti >Te. CJIenoBaTe~bHO, MOJKHO OiKl1naTb, QTO B OOJIaCTl1 
(4.1) ~aaoBuH ·rrepexon CTaHOBl1TCR rrepexonOM nepBoro pona. 

q 
.~ OnHal<O aTO YTBePJK,nemm, ltaK H BCR nponenypa pacxera B 3TOM pas
~ r.) 

ne~e, He MorYT OUTb CTporo OdOCHOBaHH, !taK aTO H~eJIO MeCTO B npe~
ll.{eM pasnene , rro CJIe.nyIOll.{HM npH~HaM: ' 

r. Bo-rtepaax , B OOJIaCTl!I (4.1) JIeBM 'laCTI> TI nepaseacme Borono~ 8 
1
+ B2=0 d dOBa (2.4) He flBJ'líleTCR nOJIOiKl1Te~DHO onpeneJIüHHOH cI>oPMOí-i (KaK II .nJIR. 

\ Bc + &2, ')OJ B2 <:: o4. Pa~oxeH~e ~aHnay B oo~acT~ 

OOCY~ nOBeneHHe MOneXH BO BTOPO~ ~aCTH IIHTepeCYIDme~ Hac oo~ac
TM aHa~eHH~ napaMeTpoB (1.2), T.e. npH 

B, + B2 >O, B2 < O · (4.1) 

~ ~ 

EcnH W0PManbHO npoBecTH npeodpaaoBaHH8 ~eEaHnpa 

F (l<)1) = '\'r1h:JC ' ~ [HoChl] + I Xq hei ~ 
(4.2) 

;rr,mr. q)yH!t~ 

t r H(h)1= ti~ t [~o (h)J
T l o N~to N ~ (4.2a) 

TO pa3~Y{OJKeHHe ~aImay (3.11) <1JYHKmm .~ (17 J t'~ tt) It:r)J)UI 

OyneT ID.t8T:b TaKoA E8 BH,n, rne 1:::.* HaxO,lUITCH Ma ypaBHeHHa (3.9). 3gr 
<fIeKTHBH1I8 napaaerpa B~ II &2 onpenenanrca COOTHOIIleHIDIMH (3.15) 
li (3.12) t H npa HaMeHOHIDI napaxerpa ~ (aa c~eT H3MeHeHIDl"t ) MIl 

OOHapYJKHM t tITO TpaeKTOpIDI ,IJ;BIDitemHI 3THX napaxeepoa IIO~aIOT OOJIaCT:D 
YCTO~OCTH (1.2) npllI 

(B
t

t B2 )'2. 
( 4.3a) 

}'f.= 'feTo) "'(-B2)(2B!+ &2) 

ra~bTOHHaHOB B (3.2), conep*all.{Hx B3aHMOneHCTBHe c BHeillHKM naneM). 
IToaTOMY, XOTR MO~O npoBepHTI>, tITO 

etvn ..L<Heh)- ~o(h»1 ('h.,1 __ -7" 0" 
--I ~-'>OO N Ho IJ à.- À (4.48) 

rne l::i. onpeneaaer CR l!I3 YcnOBHH (3. 4L MIl ae MOJKeM YTBeJK,IJ;dTb, ~TO 

BWlMHHeTCff cO~TH[m~:~~)11 _ ~oo +N l \-\(h)1 . 
tN J ts» À N (4.46) 

2. BO-BTOPHX, B 06JIaCTH (4.1) ypaBHeHl1.fI (3.9) MorYT MMeTb oo~ee 

O,IJ;HOro peureuaa. TpYnHo onpeneaaes , KaKHe M3 pemellHi! COOTBeTCTBYIOT 

WIHl1M,YMY R1lli MalWHMYMY nOTeHIJ;Hana 'J <'YJ.:rh1tj ~\ID..Z ) == &(~l t) . 
MIl BbloHpaeM B OOJIaCTM t q t c pemeaae fj.::::: h:~ , soropoe COOT
BeTCTBYer TaKOM,Y JKe pa3JIOlKeHHID (3. 11), KaK H B 06JIaCTH 2 5,... &.l >OJ 

'ó.z '> O . CJIe.n;OBaTe~bHO, npe~MOJKeHHe o BOaMOJl\HOCTM ~a30Boro 

rrepexona nepnoro pena B OOJIaCTH (4.1) npn & 2. <.O OCHOBaHO 
~~illb H8 aBTOMaTH~eCKOM rrepeHeceHHH MeTOna pac~eTa, CTporo nOKaSaHHOro 
JIHllI.b ,!VIR ooaacra (3.7) npa '&2 '7 O .. 

5. SaBHCHMOCTI> rrapaMeTpa nopgnKa OT TeMIlepaTypH 

ilapaMeTp rro~Ka orrpene~eTCH cne,nyIDll.{MM o6paaoM : 

I'l (t) = t"" tiWl Cy &.+ &. <Qt.d..'> (5.1)(ol h \,~o l\l~V)' A. ,
•• , 1"\ 

rne cpennee <...> Bbl1illCJLfleTCR c rB.MR1Ib'fOHHaHOM Ho (h) 
(3.3a). BpeaYJII>T8Te ~R rrapaMeTpa nopR,nKa nOJIY'l8eM Bupax~HHe 

L 
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",/O(Ct)=tm ti'n1 N~1 B3 ~ ).
h1ah~o N~vo 7f\&" /ltA (5. Ia) 

rne AJ... HaxO,níITCH:83 ypaBHeHEj;! (3.4), KOTopHe MOryT 6!:lTb sarracans 
B B~e CHcTeMa ~yx ypaBHeHBft: 

Â i +1 =t~1 (~(A.)+~(À2)1+ t-f>2l~(ÀI)-~(~1)) 

+ ~1 [ ( 14\ )2. + ( )'-42 )2.1 +@,z.[( j\4i)2_ (J-lz )2J
à, À 2 Â 1 ~2. ~ (5.2a) 

À 2 +1 =tlb, lCJ(ài ) +3 ( A1) ] -tg2 [~(~,)+ 8CA2)] 

+ ti [ ( ~J+ (~:Y]- t2t(~:y!-(~:n ~5.26) 
3nec~ BBe~eH rrapaMeTp ~I 

1.1 = ( B.... &t) '1.hr-d., A'à ~ 

B ocnacra e>O , ~2"" O ,r~e MO~eJIb HMeeT rosnoe pemenae , f 
CHCTe~m ypanHeHEA (5.2) nMeeT e~HHCTBeHHoe perneHHe, cooTBeTcTBy~ee 

MaRcHMYMY fim fN[ H(h) ] ,KaIt aTO yxe OTMOtIaJIOC:b paH66.
"""'00 o, B HeynopsmO"=I6HHoit <!>asa rrplÍ aTOM " 

~1= 12= O J t z t , . (5.3) 

B Y}lopsmolleHHOa <lJase npa 
nOKSSHBaeT, tITO 

2 ti' }-lI
 
"lI (i)\ ~-+0 ll.l(~l
 

ta 2
 

OTMeTZM, llTO pêmeH1i!e 

t c te. aaanas CRCTaMli ypaBHeImA (5.2) 

_ 'V)l(t)-.i· (~_ t ) 
- (2. - .2S, te.' (5.4) 

(5.4) MO~eT 6HT:b Ta~e rronylleHo B o~ac-

TH (4. I) (~.2 < O ) ; O,nHaKO CBCTem ypaBHeHlltt (5.2) B aToft odaac-
Tlt MOJKeT rrpHBO~T:b H K ~PYI'HM pemelUUIM 6 ({Uf jU2. ) , KOTopHe

0l J 

COOTB8TCTBeHHo 11 .n8.W ~pyrne SH811eIDfR ;T1,JIH. napasarpa ~ 2 (t ) 
no cpaBHeHHD c (5.4). ~ 

6. 06C;YM8Hlij! 

B paoore 6WIa HCCJIe.nOBaM8 ~YXK0MI10HeHTHWi MO,IteJIb (r. 5) B 
!tJ18CC'ii8C'OM npeneae , KaR H O,nHORor.mOHeHTHWI MO~eJ!b 9TOro TER 
(cM. 5-7), OHa npmi8AlleDT K YHHBepCaJlnHOMY KJI8CCY $plll'leCROa MO
.ueJIa li o6JIa.ItaeT PImOM eTepeCma CBolcTB. 

12 

{:
 

l
q

~ 
J ~ 

Mo~e.n:b (r. 5) ~onYCKaeT roxaoe peueaae c rrOMOlU:bIO MeTo~a annpox
cHMMpyromero raMM.nbTOHHaHa B o6RacTH 3HaqeHHa rrapaMeTpoB aHH30TpoITKHil 

: I
 
\'
.j 2 &1 + &2) OJ 52 '> O , (6.Ia)
 

~l :1 

, KOTOpa.R: HBnffeTCH .nHIllb qaCTbIO o6.naCTH YCTOn~OCTH (1.2) B TeopHH~ 
: I cpe~ero rrOHH ]aH~ay. B o6RacTH (6.Ia) MO~eR:b HMeeT HerrpepHBHH~ ~
~ ~ 30BHM rrepexo~ c KpHTHlleCKHMH H~eKC8MH CwepHqeCKOa Mo~eRH j3 = 1/2 

~ . H T = 2. B ynopaaoxeaaoã HH3KOTeMlIepaTypHoit wa3e HMeeTCJI nsyx
xparao BHpoJK,I(eHHaH rOJI~CToYHOBCKa.R: Mo~a: Ô,.. =à'z. =O npa t <.te . 
(Eo.nee rro~po6Ho aTOT Borrpoc rrpe~rron8raeTcH paccMoTpeTb B OT~eR:bHoit 

pa6oTe). 
Ilpa rrpn6JIIDltemm: K Kpl:ITHllecKoÍl TOtIKe t ~ ti B Mo~e.nH (r. 5) 

BMeCTO o6Wnioit "aaorporrasanaa" )1,J1Jl CHCTeM THrra (I. 1) Ha6JIIO~aeTCH 

o6paTHHa ~eKT (H3HHroBcKoe 
(3.15) 

~ &. a 'V -~ O 
t ....t, B2,6it 

rroBe~eHHe), rrOCKo.n:bKY corRaCHO (3.12) H 

CH~ I ---. O . 
~ (6.2)Cu. t -.t( 

Ha rpaaaue o6JIaCTE: ~2 =O aTOT ~KT He rrpoHBXJIeTCH, XOTH 
KpnTHqeCKHe coxpaHffIOTcH.HH~eKCH 

HaM ue Y~aJIOCb ~OKa3aTb c rrOMOlIt:bIO ueTo~a anrrpOKCHMHPYIIlIlero 
raMHJI:bTOHHaRa TO'IHY!o pernaeMOCT:b MO~e.nH BO BTOpOit llaCTH o6.naCTl:I (I.2) 
rrpn 

B.+ B7.) O) &7. <O . (6.16) 

IlorrYlleHHoe B aToft o6~acTH BHpaEeHHe ~ TepMO~aMHllecKoro ~OTeHnHa

.na FC x,t ) (3.4) c rrOMolltbIO aapaanaoaaoro MeTo~a rrOKa3HBaeT, liTO 
Wa30BHft rrepexo~ ~~eH 6HT:b rrepBoro po;n;a (CM. pacynoK). 

B 38KJIIOlleHHe OTMeTHM, 'llTO npe~CTaBJIHJlO 6H HHTepec nponecra 
aHanH3 8TOft Mo~e~H c rrOMOlUbIO MeTo~a peHOpManHSaunoHHoft rpynrrH (Pf) B 
ooeax o6JIacTRX (6.Ia) H (6.16). C o,nHoA CTOpoHH, rorna MOJKHO osao 
6H rrpoBepHTb rrpe~CKa3aHH.R: Pf-aHaJIHSa B o6.nacTH (6.Ia) ( H B orrpe
~e.neHHoit CTerreHH pe3YRhTaTH Pf-aHaHHSa ~ Mo~enH (I.I))OTHOCHTeHb
HO 3H8qeHHa KpHTl:IlleCKHX HH~eKCOB H TpaeKTOpHit )1,J1Jl ~KTHBHHX KOH
OTaHT aaaaorporraa. C ~Pyroit CTOpoHH, Pf-aRaJlH3 Mor 6H rrO~TBep.IU!Tb no
RyqeHHH8 HaMH pe3y.nbT8TH B o6.nacTR (6.16). 

Orrpe~e.neHHHI HHTepec rrpe~CT8BnJIeT T8IOK8 HCane~OBm{He ~KTya

uaOHHOro ~30Boro rrepexo~a rrepBoro po;n;a B oncTeMax c I~6KllecKo2, aHH
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TIJIaKH,na H.M., Panoui A., TOHqeB H.C.	 P17-86-582 

TotIRO peuraevraa Mo,neJIb 4>asoBoro rtepexona 
C Ky6HqeCKOH aHH30TpOrrneH 

PaCCMOTpeHa ,nBYXKOMnOHeHTHaH MO,lJ;eJIb CTPYKTypHoro <pa30Boro 
nepexona C ,naJIbHo,n;eHcTBYIOIIJ;HM aHrapMOHHqeCKHM BsaHMo,n;eHcTBHeM 
Ky6HQeCKOH cHMMeTpHH. Ha OCHOBe MeTo,n;a annpoKcHMHpYIOIIJ;erO raMHJIb
TOHHaHa noxasaaa TOtIRaH penraesrocrs rpexsrepnoâ MO,n;eJIH npa onpene
JIeHHhIX SHaQeHHHX napasrerpoa Ky6HQeCKOH aHHSOTpOnHH. Oõcyacnaerca 
BOSMO)J(HOCTL nORBJIeHHH 4>asoBoro nepexona nepaoro pona B 3TOH Mo,n;eJIH. 

Pa60Ta BbInOJIHeHa B Jlaõoparopaa TeOpeT~QeCKOH 4>H3HK1I OHHI1. 

Ilpenpmrr 06'he,D.HHeHHOrO HHcTHTyra JlJ],epHhlX HccJ1eAoBaHHH. ,Ily6Ha 1986 

Ilepeson O.C.BHHorpa,n;oBoH 

Plakida N.M., Radosz A., Tonchev N.S.	 P17-86-582 

Exactly Solvable Model of Phase Transition 
with Cubic Anisotropy 

Two-component model of structure phase transition with infinite
range anharrnoníc interaction of cubic symmetry is considered. By using 
the method of approximating Hamiltonian, there is found that the three
dimensional model is exactly solvable in some range of parameters of 
cubic anisotropy. The possibility of phase transition of first order is also 
discussed. 

The investigation has been performed at the Laboratory of Theoreti
cal Physíca, JINR. 

Preprínt of the Joint Institute for Nuclear Research. Dubna 1986 


