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l.BseneHne 

Ill 
Pa3BHTbiii B pa6oTe MeTo.u, rro3Bomnomnii caMocornacoBaHHbiM o6-

pa30M yqeCTb BKna,ll OT BC9X 8HrapMOHHqeCKHX qneHOB B HH3lliHX 110pH.llK8X 

T~OpHH B03MyuteHHfi, 6bin 11pHM8H8H B/2/ .llnH HCCne.UOB8HHH CBOtiCTB aHrap

MOHHqeCKOti nHH9HHOti uerroqKH C B38HMO.ll8t!CTBH9M 6nn•afilliHX COCe.Uet! 11pH 

ManoM BHemHeM H8THM8HHH, B cnyqae rrpoH3BOnhHoro BHemHero HaTHMeHHH 

aHrapMOHHqecKaH uerroqKa p8CCM8TpHB8n8Cb B 11C9B.llOrapMOHHqecKOM 11pH-

6nHM8HHH B/3/, 

B aacToBmefi pa6oTe Mbi paccMaTpHBaeM O.llHoaToMHyiD nHHeiiHyiD uerroq

KY C B38HMO,llefiCTBH8M 6nHM8tilliHX COCe,lletl IlpH 11pOH3BOnhHOM BH8lliH8M H8-

THM9HHH H c yqeToM 3aTyxaHHH caMocornacoBaHHbiX ¢oHoHoB. OpH aToM 

or~anqnMCH rrpH6nHM9HHeM BbiCOKHX TeMrrepaTyp. B pa3.uene 2 rrpHBOllHTCH 

C8MOCOrnaCOB8HH8H CHCTeMa ypaBH9HHti .llnH HCCnellOB8HHH CBOfiCTB nHHetl

HOfi uerroqKH rrpH rrpoH3BOnhHOM BHemHeM HaTHM9HHH. B pa3.uene 3 o6cyM

.uaeTCH pellieHH9 yp8BH9HHH C8MOCornaCOB8HHH 9TOti CHCT9Mbl H T9MI1epa

Typa BH6p8UHOHHOH HeycTofiqHBOCTH uerroqKH, 

2. CaMocornacosaHH8H CHCTeMa ypaBHeHHt! 

PaccMoTpHM nnaet!HyiD uerroqKy .unnaofi L , cocToHlliyiD H3 N + l aToMoB, 

MaCCOt! M • nnH Hccne.UOB8HHH CBOfiCTB T8KOit uerroqKH B/2/ 6bin8 rronyqeHa 

cne.llyiDlli8H C8MOCornaCOB8HH8H CHCTeMa ypaBH8HHt!, 

O.uHo!f>oHOHH8H <jlyHKUHH I 'pHHa HMeeT BH.ll 

+ 
G,J w J = «A" I A " >> w = 

2 w..! 

w 2 -w~-2w,. n,.(w) 

3 

-' ( 1) 



,, 

rAe qacTOTbi w,.. orrpeAenHIDTCH B ITCeBAOr8pMOHH'i9CKOM rrpH6nH~eHHH 

2 I(O,f) 2 

(<)" = --,--- (<) 0 " ' ( 2) 

2 
WOk - rapMOHH'I8CKHe '18CTOTbi 1 COOTBeTCTByroiUHe CHnOBOH ITOCTOHHHOH f 

rrpH BHeUIHeM HaTH~eHHH P= 0 • 

PeHopMRpoeaHHhle qaCTOThl ~OHOHOB £" H 38TYX8HH9 ~OHOHOB r 1c 

orrpeAenHIDTCH cneAyiDlllRMH Bbipa~eHHHMH 

f ""' w " + Re ll " ( £ ") ; r" =- lm n " ( w + ; 8 ) ( 3) 

OrrepaTop co6cTBeHHOI1 aHeprHH B rrpH6nH»<:eHHH s~~eKTHBHoro r<y6H'!ecKoro 

8HrapMOHH3M8 HMeeT BHA: 

..... 
rAe 

1 g 
2 

( !!:.!.__ I 
n ,..<w )= BN fl(o,n pp' 

( n + n '+ 1 )( w + w ' ) 
p p p p -

w2 - (w + w , )
2 

p p 

(n - n , )(w - w , 
p p p p 

w 2-(w -w ,) 2 

lw,..w w ,!l(p+p'-k), 
p p 

p p 

[ 
-1 

n P = exp ( w P I 0 ) - 1 ] 

(4) 

0ceBAOrapMOHH'!eCK8H f( (},f) H 8~~eKTHBH8H Ky6H'!~CK8H g ( (} ,f) 

CHnDBhle ITOCTOHHHhle orrpeAenHIDTCH qepe3 C8MOCOrnaCOB8HHhlH ITOTeHUHan 

¢ (E ) 

f(0,0=-1 rp"(E), g(O,f) 
2 

1 --2 ¢"(f) 

¢(E) I _1_ [ _1 u2 ( f ) ] n rp (2 n I ( E ) , 
n=O n! 2 

( 5) 

( 6) 

rAe rp (f) - Me)K8TOMHbiH rrapHbiH ITOTeHuHan, u 2 (f) - cpeAHHH KB8ApaT 

OTHOCHTenbHhlX CMeiUeHHH COCeUHHX 8TOMOB MO»<:eT 6hlTb Bhlpa~eH qepe3 

!jlyHKUHID fpHH8 ( 1) 

4 

·I-, 

I 
I· 

! I, 

tl 

'-

J 
~ 

I 

I I 
1

., 

' : 
1\, 

,),' 
''I' 
,\~) .............__ ,_...._ 

u2 (f)= 
2Hf((},f) 

I 

" 
~j dwc:oth~[-lmG,..(w+i8) 

1T 0 20 

DoMHMO TeMrrepaTyphi (} = lc T cBoifcTBa nerro'!KH orr.~= 

AnHHOil: L = H e HnH BHelllHHM H8TH»<:eHHeM p . 8TH rrapaMeT 

pH!OT cneAyromeMy ypaBHeHH!O 

P=--1 rp'(f), 
2 

rAe f - paBHOBeCHOe paCCTOHHHe Me»<:Ay 8TOM8MH. 

TerrnoBbie CBbficTBa aHrapMDHH'!eCKDlf ueno'!KH orrpenem110' 

8HeprHeti E H cBo6oAHOti 8HeprHeti F, KOTOphre, Hcrronb3) 

pa60Tbl/ 1,4/ 1 rrpeACT8BHM B BHAe 

H - -2-- -
E = < H > = T I ¢ (f) + f ( o, f ) u ( f ) I+ 5 F3 ( 0) 

F = 0 I I 2 sinh ( w " I 2 0 ) I + 

" 
+ ~ 1¢<e)-HO,Ou 2 <e)l+F

3
(o), 

rAe 8~eKTHBH8H Ky6H'!eCK8H ITOITp8BK8 K CB060AHOH 8Heprl 

F3(0)= 
6 

I 

" 

00 

f 
2rr -oo 

clw 
(<) 

e 0 -1 

x [ - lm G k ( w + i 8 ) ] . 

2 2 
w - w 
------'~-X 

w,.. 

/2/ 
3aMeTHM, 'ITO B HHTerpHpOB8HHe B Bblp8)KeHHH (45) np1 

6nH»<:eHHH lm G" ( w + i 8) .. 8 (w2 - £
2
") • DpH 8TOM He y'IHT 

5 



;;~I 

I 
':l 

I ~f Jwcoth_!£_[-lmGk(w+iS)]. 
k 1T 0 20 

-- 1 
u2(E)=----

2NI(O,f) 
( 7) 

OoMHMO TeMnepaTyphl e = lc T CBOi!:CTBa neno"'KH onpenensuoTCH ee 

nJTHHOIT L = N e HJTH BHelllHHM H8TH)I{eHHeM p . 8TH rrapaMeTpbl ynoBJTeTBO-

pHIOT CJTellYIOUleMy ypaBHeHHIO 

1 ~ 

P=--y¢'(£), ( 8) 

rne f - paBHOBeCHOe paCCTOHHHe Me)l{ny 8TOM8MH, 

TennoBbie CBbi!:CTBa aHrapMDHHqecKorr uenoqKH orrpeneJTHIOTCH BHyTpeHHerr 

sHepraei!: E H cBo6onHoi!: 9HeprHei!: F, KOTOpbie, acnonbayH peaynhT8Thi 

pa6oThi/ 1,4/, npencTaBHM B Bane 

N - -2--- -
E = < H > = T I ¢ ( e ) + f ( e , e ) u ( e ) I+ 5 F 3 ( e ) 

F = e I I 2 sinh ( w k I 2 e ) I + 
k 

N ~ -- ~ 

+ -yi¢U)-I(O,f)u 2 (EJI+ F
3
(0), 

( 9) 

( 10) 

rne s¢¢eKTHBH8H Ky6HqeCK8H rronpaBK8 K CBOOOllHOi!: 9Hepi'HH HMeeT BHn: 

F
3 

( e J = 
6 

I 
k 2rr 

00 

f 
-oo 

clw 
-----

w 
e 0-1 

x [ - lm G k ( w + i 5 ) ] 

2 2 
w -w 

- X 

wk 
( It) 

/2/ 
3aMeTHM

1 
qTO B HHTerpHpOB8HHe B Bhlpa)l{eHHH (45) IIpOB8ll8HO B IIpH-

OJTHlK8HHH lm Gk(w+i8) .. 5(w2 - t
2k) • OpH 9TOM He yqHThiBaeTCSI aaTy-

5 



I 21 
X8HHe ~OHOHOB, B DTnHqHe OT B Bb!pa*eHHH anH BHyTpeHHeA SHeprHH (9) 

rrpoaeaeH yqeT 38TYX8HHH qJOHOHOB B IIpH5nH*eHHH S~~eKTHBHOrO Ky5HqecKDrO 

aHrapMOHH3M8, 

TaKHM o5paaoM, KaK aHHaMHqecKHe ( 3), TaK H TepMoaHHaMHqecKHe ( 9), 

(10) cBOHCTBa aHrapMDHHqecKofi nHHefiHofi uerroqKH orrpeaenHroTCH caMocorna

coaaaHofi cHcTeMofi ypaBHeHHfi ( 1), ( 2), ( 4) -( 8). '4 To5bi peumTb ee, He

o5xoaHMO BBeCTH Me*aTOMHbiH rrapHbiH IIOTeHUH8n cp (f) B ypaBHeHHe ( 7) 1 

KOTOpb!H K8K B/2,3/ Bbi5epeM B BHae IIOTeHUHana Mopaa, 

PaccMOTpHM cnyqaA IIOCTOHHHOrO BHeruHero H8TH*eHHH p =cons#, HO 

B oTnHqHe OT/2/ He 5yaeM rronaraTb p M8nbiM, Yao5HO BBeCTH IIpHBeaeHHOe 

HaTH*eHHe P * = P ( r 0 I D} , rae D - rny5HHa rroTeHuHanbHOH HMbi H r 0- cpea

Hee paccToHHHe Me*aY aToMaMH B rapMOHHqecKoM rrpH5nH*eHHH, TaKHM *e 

rryTeM, KaK a/3/, rronyqHM Bhlpa*eHHe anH 5eapaaMepaofi rrceBnorapMOHHqec-

KOH rrepeHOpMHpOBKH qaCTOT a 5eapaaMepHoro cpeanero KBaapaTa OTHO-

CHTenbHbiX CMeiiieHHfi COCeaHHX 8TOMOB y 1 C8MOCOrnaCOB8HHOrO IIOTeHUHana 

cp (f), paHOBeCHOI'O paCCTOHHHH Me*aY CoceaHHMH 8TOM8MH f H ~cjJeKTHB

HOH Ky5HqeCKOH CHnOBOH IIOCTOHHHOH g(O,£}: 

.... 

rae 

2 
f(O,e} 

f 

P* e- r 2P* 
-+---ll+v'l+--- eY I a = 
3 2 3 

2 P* 
Y = 36 [ u 2 (e) I r 2 1 = In _ a - 6-

o 
( a2 _ -~ )2 

3 

¢(f) =- D I a2- P* I 
2 

1 
f= r 11 +- In 

0 12 

2 P* 
a - -6-

(a2 _ _!!_)4 

3 

g(O,e}=gla2_.J:;: I 
9 ' 

I' 

-. 

f = D a 2 
/3/ 

g =-3Da 3 • KaK H B , nono)!(eHo a r 0 = 6 

6 

( 12) 

,,· 
'i 
'r 

,,;' 

i ·! 

l,i 
\' 
)'~ 

I 
'/! 

I 
··.II 

t~ ,, 
I' I. 

YIHTerpHpoBaHHe B Bbipa)!(eHHH ( 7) npH yqeTe aaTyxaHil 

MO*eT 5biTb rrpoBeaeHo T8K*e rrpocTo, KaK B rrceBaorapMoaHq 

*eHHH/3/ H aon)!(HO rrpOBOaHTbCH qHcneHHbiM o5pa30M, flos' 

CMOTpHM IIpH5nH*eHHOe BbiP8*eHHe ( 7) B rrpeaenbHOM cnyqae 

rrepaTyp. 

3. flpeaen Bb!COKHX TeMrrepaTyp ( 0 '>'> W D) 

B rrpH5nH*eHHH F(p,p',t:k) .. F(p,p',wk) Mbi Mo*eM rrp1 

pOB8HHe B (4), K8K 9TO caenaHO B/5/, H B peaynbT8Te B 

paTypHoM rrpH5nH)!(eHHH rronyqaeM cneayroruHfi peaynbTaT an£ 

2 2 
t,.•wo" 1(8,£~ [l-8 g2(8,e} -1=w2 a~(8,£), 

I 213( 8' f) o " 

r" < ~: ") , r" < w ,) = 8 

rae w L = (4 I( 8, f) I M } ~ 

2 
9 ( 8 ,e > 

1613(8,£) 

w [1+8(rr-H)x8(TT+Id 
L 

- M8KCHM8nbH8H IICeBaorapMOHHqE 

TaKHM o5paaoM, peHopMHpoBKa qacTOT B aToM rrpH5nH*eHHH n 

KO K H3MeHeHHIO CHnOBOA IIOCTOHHHOfi 1 IIpHqeM peHopMHpOBQq}l 

He 38BHCHT OT BDnHOBOrO BeKTOpa lc 

B cnyqae BbiCDKHX TeMrrepaTyp, Hcrronb<:3YH ( 13), anH yp. 

cornacoaaHHH ( 7) rronyqaeM cneayromee Bbipa*eHHe 

2 g2(8,f) -1 1 aTT 2 
a y(a} = T*I[1-T*D ---1 +--(---) I. 

I 13(8,£) 24 AT* 

rae T *= 8 I D - rrpHaeaeHHaH TeMrrepaTypa, A= ( rr D I w 0 J-
KOHCT8HT8 CBH3H 8TOMOB, 

PaccMoTpHM cHnbHDCBH3aHHYJO uerroqKy A •>>1 • Y!crronbs: 

aeaHe caMocornacoaaHHH ( 15) rrpHBeaeM K 5onee yao5HoMy a 

HHH BRay 

7 



"''·~ h ., 
I 

t~ 

l1HTerpHpOB8HHe B Bh!p8}1{eHHH ( 7) npH y'I~Te 38TYX8HHH QJOHOHOB He 

MOlKeT 6hiTb npoBeaeHO T8K}I{e IlpOCT0 1 K8K B IICeBaorapMOHH'ieCKOM npH6nH

}I{eHHH/3/ H aon}I{HO npoBoaHTbCH 'IHCneHHhiM o6pa30M, nosTOMy Mhl pac

CMOTpHM npH6nH}I{eHHOe Bh!palKeHHe ( 7) B npeaenbHOM cnyqae Bh!COKHX TeM-

rrepaTyp. 

3, npeaen Bb!COKHX TeMIIepaTyp ( 8 >)!)! W 0) 

B rrpH6nHlKeHHH F(p,p',£") .. F(p,p',wlr.) Mhi Mo}l{eM rrpoBecTH cyMMH

poRaHHe B ( 4) 1 K8K 9TO caenaHO B/ 5/ 1 H B peaynbT8Te B Bb!COKOTeMIIe

paTypHOM npH6nH*eHHH nony'IaeM cneaymmHfi peaynbTaT anH (3): 

2 2 
t " .. wo" 

1(8,f~ [l- 8 9
2
(8,f) -1=w2 a~(8,e), 

1 2 13( 8, f ) 0 
" 

r,. < ( ,. ) "' r,. < w ,.) = 8 
g 2

( 8,f) 

1613(8,0 

w [l+8(rr-lcf)x8(rr+ld)], 
L 

( 13) 

( 14) 

rae w L = (4 I( 8, f) 1 M ) ~ - M8KCHM8nbH8H IICeBaorapMOHH'IeCK8H 'I8CTOT8, 

TaKHM o6paaoM1 peHopMHpOBKa qacTDT B aTOM rrpH6nH*eHHH rrpHBoaHT TDnb

KD K H3MeHeHHffi CHnOBOfi IIOCTOHHHOfi1 IIpH'IeM peHOpMHpOBO'IHhifi MHO}I{HTenb 

He 38BHCHT OT BDnHOBOrO BeKTOp8 lc 
B cnyqae BhiCDKHX TeMrrepaTyp 1 Hcrronb3YH ( 13) 1 anH ypaBHeHHH caMo-

cornacoBaHHH ( 7) rronyqaeM cneaymmee BhipalKeHHe 

g2(8,f) -1 l arr 2 
a 2 y (a ) = T * I [ l - T * D ] + -- ( ---- ) I , 

I 13(8,f) 24 AT* 
( 15) 

rae T*=OID- npHBeaeHHaH TeMrrepaTypa 1 A=(rrO/w 0 J- 6eapaaMepHaH 

KDHCT8HT8 CBH3H 8TOMOB, 

PaccMoTpHM cHnbHOCBH3aHHym uerroqKy A •>>1 • l1crronb3YH ( 12) 1 ypaB

HeHHe caMocornacoBaHHH (15) rrpHBeaeM K 6onee yao6HDMY anH HccneaoBa

HHH BHay 

7 



I 

P* 2 y P* [1-(--8)y] er--[1-(---8)y]= 
3T* T* 6T* 

( 16) 

=FI(y)- F2(y) =0 I 

-~ 2 
r.ne 8=01512+[1+(2P*/3)eY] l HrpaeT pO~b nepeHOpMHpOBKH 

.(l8BneHHg 38 C"'~T yqeTa 38TyX8HHg C8MOCOrnaCOB8HHbiX ~OHOHOBo 

npoaHanH3HpyeM noee.neHHe pemeHHfi aToro ypaBHeHHg. Kax nerxo BH

aeTh, B 38BHCHMOCTH OT COOTHOlli9HHg p * H T * HMeJOTCg TpH pa3nH"'HbiX 

o6nacTH noBeaeHHH F1 (y) H F2 (y)l a HMeHHo: 

P* 1. npH T * > -- B03M0)KH0 TOnbKO .UBa nepeceqeHHH 
- 38 

Fl(y) H F2(y), 

T.e. .UBa .nefiCTBHTenbHblX pellieHHH 0 < y I < y 2 • H3 aTHX pemeHHfi MeHb-

mee y 1 nepeXO.UHT B rapMOHH"'9CK09 ITpH ycTpeMneHHH 8Hr8pMOHH"'9CKHX 

qneHOB K HynJO. TaKHM o6pa30M 0 OHO COOTB9TCTByeT 06bi"'HOMy "KpHCTan

nH"19CKOMy" COCTOHHHIO ( o603H8"1HM ero S 1 ) • C pOCTOM TeMrrepaTypbl 

T * ( npH 3a.naHHOM BHemHeM H8TH)K9HHH P * ) pemeHHH y 1 H y2 c6nH

)K8JOTCH H npH onpe.neneHHOM 3Ha"'eHHH T * = T !1 ( P * ) oHH coena.naJOT 

H npH T * > T .) y 1 H y 
2 

cTaHoBgTcH KoMrrnexcHo conpH)KeHHbiMH, H, 

cne.UOBaTenbH0 0 "18CTOTbl Kone6aHHH TO)Ke CT8HOBgTC51 KOMITneKCHbiMH. TeM_; 

nepaTypy HeyCTOH"'HBOCTH T :I , IT pH KOTOpOH pa3pymaeTC51 COCT051HHe S 1 

~.ueiTO"'K8 CTaHOBHTCH (a6conJOTHO) HeycTOH"'HBOfi, MO)KHO H8HTH H3 peme

HH51 CHCT9Mbl ypaBH9HHfi 

F(y)=O; F'(y)=O. 

2. Kax BH.UHO H3 ypaBHeHHg ( 16), ~YHKUHH F1 ( y) H F2 ( y) npH 

onpe.neneHHbiX P * H T* 

B9.U9HHH pemeHHfi, a HM9HHO 

lli9HH51 0 < Y I < y l < y J < y 4 

o6paiUaJOTCH B Hynb, 'ITO M9H519T xapaKTep ITO

ypaBH9HHe ( 16) HM99T 4 .[l9HCTBHT9nbHhlX pe-

ITpH _f!... > T * > ..£...3:.._. Hcxo.nH H3 aToro 
38 - 68 

ycnOBH51, MO)KHQ OU9HHTb HaTg)KeHH9 ~* , ITpH KOTOpOM B03HHK89T T8K851 

cHTyauH51. Jlerxo HafiTH, ucxo.nH H3 npenLIJlytuero, 'ITO npH P * = 01 T ;
1 

"'01 1 1 

TaK 'ITO ~* "'1 1 4, 

B 9TOH o6nacTH TeMnepaTyp H .naBneHHH ( T.e. npH p *.:: p r 
TO)K9 Ha6mo.naeTC51 HeyCTOH"'HBOCTb COCTOgHH51 S 1 O.UHBKO TaK )1(9 0 K8K 

H B nceB.norapMoHH"'ecxoM npH6nH)I(9HHH/ 3/ npH P * > 0 1 npH T * = T : 7 

8 

pemeHH51 y1 H y 2 CT8HOBHTC51 KOMITneKCHbiMH 0 HO HMeeT M 

CTBHTenbHOe pemeHHe y3 1 KOTOpoe COOTB9TCTByeT YCTOH"'HB 

s2 . B OTnH"'He OT nceB.norapMOHH"'9CKOro npH6nH)I(9HH51 I 

TeMnepaTypbi .no T* 
s2 

cocTogHHe S 2 pa3pymaeTcg, Ta 

YJ ITpH 9TOH TeMnepaType CTp9MHTC51 K oo, npH 9TOM 'laC' 

CT8HOBgTCH p8BHbiMH HynJ0 0 'ITO COOTB9TCTByeT pa3pymeHH 

CB5138HHOrO COCT051HH51 8TOMOB. 

3. O.nHaKo c yeenH"'eHHeM H8T51)1(9HHg xapTHHa MO)I(e 

a HMeHHO, npH ycnoBHH T * < :; npH P * = P * ( T * c c 

coBna.naeT c y 
1 
= y2 1 T.e. HMeeTcH HenpepbiBHO pacTyiUee J 

pemeHHe. O.nHaKo B oTnH"'He oT nceBnorapMoHH"'ecxoro npH6J 

.UOCTif)K9HHH TeMnepaTypbl T * = fs~ > r: COCTOHHHe S2 p83! 

ITO"'K8 CT8HOBHTC51 a6conJOTHO HeycTOH"'HBOH. JlerKO nonyq 

KpHBOH T* (P*) 
s2 ' 

a HMeHHO T*
2 

=(max __ 1 -)P* .,01 17 P*. 
s 38 

YHcneHHoe pemeHHe ypaBHeHH51 (16) rronTBep)KnaeT aHa~ 

eeneHHbiH. 3aBHCHMOCTb TeMnepaTypbl HeyCTOH"'HBOCTH T* 
s 

Horo naBneHHg P * npencTaBneHa Ha pHc. 1, rne crrnomHc 

38BHCHMOCTb r:l (P*), npepb!BHCTOH -T :2 (P *) . Pac"'~Tbl 

p t "' 1 15 1 KpHTH"'9CK8g T9MITepaTypa H KpHTH"'9CK09 HaT51)K· 

p: = 215 

HTaK, B 3aBHCHMOCTH OT BenH"'HHbl BH9lliH9rO HaT51)1(9H 

pa3HOMY nepeXO.llHT B HeyCTOH"'HB09 ITO OTHOW9HHJO K KOnneKTH 

HHgM COCTogHHe. npu p *<PI* npH TeMnepaType T * = r:l 

BHTC51 a6conJOTHO HeyCTOH"'HBOH 0 npH 8TOM "18CTOThl ~OHOf 

KOMrrneKCHbiMH, npH p j::: p * < p: U9ITO"'K8 IT pH T9MIT9pl 

O.UHOrO KOne6aTenbHOrO p9)KHM9 S1 nepeXO.UHT B .npyrofi

"'HTenbHO 60nbWHMH 3HaqeHHHMH OTHOCHTenbHbiX CM91U9HHil: 8 

H9HHIO C S 1 • npH TeMnepaType T * = T5~ > r:l COCTOHHH9 

Ho npH aTOM qacTOTbi paBHbi HynJO. B o6nacTH P * > Pc* uer 

no T * = T .*
2 

, xor.na qacTOTbi npoxongT qepe3 Hynb. 

CpaBHeHHe c nceB.norapMOHH"'eCKHM rrpH6mi)I(9HHeM/: 

'ITO yq~T 38TYX8HH51 ¢0HOHOB rrpHBO.UHT K CBOeo6p83HOH IT 

BHemHero H8TH)K9HHg. HMeHHO B nceBnorapMoHH"'eCKoM npu6, 
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peweHHSI y
1 

H y 
2 

CTaHOBSITCSI KOMnneKCHb!MH, HO HMeeT MeCTO eme neii:

CTBHTenbHOe peweHHe y
3 

, KOTOpoe COOTBeTCTByeT ycTOii~HBOMY COCTOHHHID 

s2 . B oTnH~He OT nceBnorapMOHH~ecKoro npn6nH*eHHSI c yBenn~eHHeM 

TeMnepaTypbi no T* 
s2 

COCTOSIHHe S 2 paspywaeTCSI, TaK KaK peweHHe 

YJ npH 8TOii: TeMnepaType CTpeMHTCSI K "", npH 8TOM ~8CTOTbl Kone6aHHii: 

cTaHOBSITCSI paBHb!MH Hynro, ~TO COOTBeTCTByeT paspyweHHID uerro~KH KaK 

CBSI3aHHOrO COCTOSIHHSI 8TOMOBo 

3. 0/lHaKO C yBenH~eHHeM HaTH*eHHSI KapTHH8 MO*eT H3MeHHTbCSI 0 

a HMeHHO, rrpH ycnoBHR T * < ~~ npH P * = P * ( T * ) c c ' YJ 

COBIT8/l8eT C Y I= y
2 

, T.e. RMeeTCSI Henpepb!BHO pacTymee Jlei:J:CTBHTenbHOe 

peweHHe. 0JlHaKO B OTnH~He OT rrceBJlOrapMOHH~eCKOrO rrpH6nH*eHHSI/3/ npH 

JlOCTH*eHHH TeMrrepaTypbl T * = T.). > r: COCTOSIHHe s2 paspywaeTCSI H ue

rro~Ka CTaHOBHTCSI a6conroTHO HeycTOii:~HBOii:. nerKO rrony~HTb ypaBHeHHe 

KpHBoil: T*
2 

(P*), a HMeHHO T*
2 

=(max __ 1_)P* ,.0,17 P*. 
s s 38 

qncneHHoe peweHHe ypaBHeHHH (16) no/lTBeP*IlaeT aHanns, paHee npo-

Be/leHHbliio 3aBHCHMOCTb TeMTiepaTypbl HeycTOii:~HBOCTH T* 
s 

OT rrpHBeJleH-

HOrO Jl8BneHHSI p * rrpe/lCTaBneHa Ha pHC. 1, rile crrnOWHOH nHHHeii: JlaHa 

saBHCHMOCTb r;l (P*), rrpepblBHCTOii -T :2 (P *) • Pac~~Tbl noKasanH, ~TO 

P; "'1 ,5, KpHTH~ecKaH TeMnepaTypa H KpHTH~ecKoe HaTH*eHHe T: .. 0,37, 

p: ,.2,5 

J1TaK, B 3aBHCHMOCTH OT BenH~HHbl BHeWHero HaTH*eHHH, ueno~Ka ITO 

pa3HOMY nepeXOAHT B HeycToi:J:~HBOe no OTHOUleHHID K KonneKTHBHbiM B036y)l</le

HHHM COCTOSIHHe. DpH p *<PI* npH TeMnepaType T * = r;l ueno~Ka cTaHO-

BliTCH a6conroTHO HeycTOH~HBOH, rrpH 

KOMrrneKCHb!MH. DpH p r::: p * < p: 

8TOM ~acTOThl ¢oHOHOB CT8HOBSITCSI 

ueno~K8 npH TeMrrepaType r:l H3 

O/lHOro Kone6aTenbHoro pe*HMe S 1 nepeXO/lHT B Jlpyroil: - S l CO 3Ha-

~HTenbHO 60nbWHMH 3Ha~eHHSIMH OTHOCHTenbHblX CMemeHHft a<OMOB no cpaB

HeHHID c s I • DpH TeMnepaType T * = r.~ > r;l COCTOSIHHe s2 paspywaeTcH, 

Ho npn 8TOM ~aCTOTbi paBHbJ Hynro. B o6nacTH P * > P * uerro~Ka ycToi:J:~HBa c 

/lO T * = T .*
2 

, KOrJla qacTOTbi npoxo/lHT ~epes Hynb. 

CpaBHeHHe c nceBJlorapMOHH~ecKHM npH6nn*eHHeM/3/ rroKa3hlBaeT, 

~TO y~eT 3aTyxaHHSI ¢0HOHOB rrpHBO/lHT K CBOeo6pa3HOH nepeHOpMHpOBKe 

BHewaero aaTsDKeHHH. l1MeHHO B rrceBnorapMOHH'!eCKOM npn6nn*eHHH P1* = 0. 
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Ewe OJlHO OTnH'IHe COCTOHT B TOM, 'ITO B HameM cnyqae IIpH mo60M BHelllHeM 

H8TSDKeHHH HMeeTCH TeMrrepaTypa, Bb!IIle KOTOpoA ueiiO'IK8 a6COn!OTHO aeyc

TOA'IHBa. CpaBHeHHe c/6/ IIOK83biB8eT, 'ITO STO CBOftCTBO IIpHcyme TOnbKO 

OJlHOMepHOMy cny'la~. 
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