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BBea8KII8 

B AJPlHHOBOltli08OM IIpRCSIlllDHMIl BOItliOBH8 8OSCSyx.ue"$1 B 8H'1'K!fIeppo
MarKeYKKe BCSnH3K opHIHTSUHoRHoro 4&soBoro nepeXOAa BToporo POAa II 
4&3oBoro nepexo.ua llapBoro PO)IA. CSIIIISKoro K uepexo,ay BTlYoro po.ua. 
OIDlCHBIUl'l'Cft ypaBH8H118M (cSes yqeTa AJlCCllnSUHK SHepro) / : 

Ae-l=U'{l) . 	 (I ) 

3A8eh 

U{i)= I e:J..,. el'f.,. ~ 1.6 	
(2) 

- T8pMO,llHH8lOllleCKHft 1I0T8~aJl. BHPfAlIeHH'IfA lIepea .f. (r .t ) 
nnOTHOCTh UP08RqRII BeKTopa 8H'1'M4eppoMarHeTHsMa H& OCh 8HHSQTpolDI•• 
0~1l B O,llHOM H8 AByx 4&soBUX COCTOJUuUl B HYnh. Ko3IM~.HT 

11 B HaMCSOlfbll8A CTeneJDI saBHCIfT OT BH81DH8rO nOll:ll IIJ1K TeMnepaTypH. 
113M8HSIJI SHU IIplf !fJasOBOM nepexo.ue. 

npK nepexOAe n8pBoro POAa B<. 0, C> O. B STOM cnyqae IIplf 

KBaSHO,JlHOM8pKOM paCCWOTpeHKH pell8HIIIlMH yp6BH8HHR RBlIllmTCIl nlloeXle 
COll:lITOHY )1JIH8MRlIeeKOrO THDa, OIlHCHBa8Mye HSBeCTHIIIWH BHpBaeHKJdlIl 
(CW., HanpHMep. /1,2,3/). Bepo~HOCTb OOpaSOBaHHR T&KHX con.TOHOB 

8HOMaJIbHO BoapaCT&8T npH npHOll:HZ8HKK K TOqKay naCSHllbHOCTIl 4&3oBYX 
COCTOJUUlA. 

J; Oll;yqae 4&30801"0 nepexo.ua BToporo po.ua B'> O. np. S1'OM B ca
MoA 1'OtiK8 nepexo,1t8. II '" O. 

OQBBII,IlHO, H811HHeftHocTb ~8CCOB OKono TOQ9K 4&3oBoro nepexo.Q.& 
H8 OrpaHHqJlB&8TCR nORBn8JD18M conIlTOHOB. B A8HHoft peCSo1'e OCSCysAAmTCR 
B KB&3110,llHOM8pKOM p&cCWOTpeHHII nepHO.Q.HqeCKHe pem8HKR ypaBHeHKR (1). 
tiaCTb STJIX pem8HHR RBnR8TCR OCSOCSllPHK8M rapMOHllq9CKHX Bom. nonyqal)
m-.xCR npw JlIIH8apH~H ypaBHeHKR (1) II nosTOMY YAoBn8TBopMT8nbHo 
OIDlCHB&mWMX CIICT8MY BA&n1l 0'1' TOqeK 4&30Boro oepexo.ua. ~pyrll8 p8m8HIIR 
RBnllmTCR cn8QH¢MqeCKHMH AnR H8JIHH8RHOro yp6BHeHHR (1). B DpeA8nbHHX 
cnyqasx OHM nepexo~T B ~HHIl, oneCYBammHe O~Oqaye, COIIIIT08
Hye BOIIHY BOSOyx.u8HHR. 

B napBoA QaCTII paCCMOTpeH CJIyqaR 4&soBoro nepexoAa n8pBoro po
.ua C CHMMe7pKqKyM nOT8HqHaJlOM (2). So BTOpoft q&CTII ttpHB8A8HO 8H&JlO
rll1Df08 paCCWO'l'pElHK8 )VIR H8CHMM8TPKqJfOrO nOT8HQHana 

U{l.}:::. 'bl.,.l2 l2.,. f8/.1f 	
(3) 
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( II <. 0, 8» 0), OIlHCHB81JIl\eI'O B3&.1U1o.neAC'l'BiUI a pil.ll.8 npaxTKqeCItKX 

cnyqaeB ¢QaOBWX nepexo.nOB. TpeTbR qaCTb nOCB~H& opHeKTaqHOHHHN 

~430BYM nepexo~ BTOpaI'O pa~. HQeTBePTO' ~TM pesynbTaTH &HanK

3&. NarHH'l'HNX OpMeHTaQHOHHHX tfJaaOBWX lIepexo,uOB B 8H'!'K4leppoMarHeTMK8JC 

pacrrpoCTp8HeHH Ha CTpyKTypHY8 cjJ&aOBye nepexo.QB. 

I. ~oa¥A ~epexoA naVBOI'O poga B IHTHWeppoM&rHeTHKe 

p C;(MlIIaTpM1Uf1Al 1I0TeHq!&1I0lII 

ilpe.ncTaB1!KR 3&BHCKMOC'l'b e0'1' KOOp~aTY K speMeHK B BK.I1. 

-l{"):-l{I(.1--wt) K HHTerpllp)'R (0 .I1RR CJlY1WI Ill=fJ(J(
X- Bo06~ rOBopR, B npoH3BOHbHOM H&Dp&BJleHMH), nonyqa8M 8KBKaa

neHTHoe yp&BHeHHe: 

[i
t1 

 ~b(U-UoJJ[l,,+~ta(U-Uo}']=0 (4 ) 

( U" - 1t0HCT&HTa. RBJlRIlIQIUICR HHTerpanoM ypaBHemuJ). EC1JH IJiaaOBlJf 

CKOPOCTb V=~>i . TO uti) , U" ; B cnyqae V <. I 
U/-1.) ~ U" • ~ H3lileHeHHll .f. onpe.neumclI p8l1leHKJDoIH ypaBHe-

HIIR: 

P3+ ~ n2. .3l1p _ 6U"  0
2C I -r· C c (5) 

( p=l2.), KOTOpye o60sH8.QIIM: PI.' P2. ' P3 . 
P&BHoaecH'HM ¢e,SOB* COCTOIIHHJDoI COOT~Tl:f1ay~~~ ~OTe~a1Ja 
U(l): l.. I.Z "' O. {=±I.!I:t.[=!(i+y~-:~ 7. f2, I 

a M&ltCIOI)'MU nOTeHUMana - SH&qeHlUl ~ = ± ./..0 ttl =-_'J._Vi _~'l \ . 
PacOM~~ pII.Il ~B: . 0 C (~ .6 II 
I. -YPi" l "PI. ' r,ue PJ. - H&HMeHbIllHA no BeHHWHe ItOpeHb 
ypa.BHeHHR (5)~ 2/. 

a) O'II~3B/t6C,O<U,,'UI'(,) (Jlifc.la) 

6) 38/t6C'flG:8'jI(C, U/lE),Uof.,U/lo) (pHc.I61. 

3Ha1l8HHe II =3B~6C COOTB8'l'CTI:r;e'1' p&B8HC"SY sHeprHIl )l8yx p&Bfloaec

HHX tlJaaoBYX COCTOIIHIIII. a 1I=,8'lj,,(! - To'Ue na6HRbHOC'l'1I COCTOIIHJIl't fi. 
B eTBX clIJ'IUX Bce lEoptH ypaBHeHKII (5) .aeACTBHT81J1oHH H nOllO""UbfDI 

( PJ." p~ G: PJ ). fiJI! 8'l'OM petleHlleM ypaaHeHHII (4) 1I1I1I1l8"CR nepIIo

,IlH'CleCDII BOIDIa -'/2 

{ = 'fP:.srt [~K.(1, 1fPJii:.:.i5J']{i_E!c)[?JS~ VPJ.&&/]j (6) 
.f. ,~ Pl It' P2/.p.s-(J.) • 

2 

(S.n;eCl:> K (<e) - ITOJIHHt:! 8JI.rmIIT.I!a 
qeCKilH HHTerpan ITJ;Borq po.n;a C 

Mo.nyJleM ~:. V~iru..) ). 
COOTBeTCTB,1Dme@ 8~~CHoHHoe 
COOTHomeHHe 

2
W 2 _..!f- C In ) .t (7)

-12K2. P4"if3 -Pi +I( • 

s) 3B2jf6C~II~B~4C, 
o <.. Uo~U(I..iJ.) (pHC. 16). 

B 8TOM CJIY'lae P2. I P3-::.p i:tifl' 
KOMnneKCHo-corrpaxeHHHe KOPHR • 

U I 

o.
t£. 

" u 
6 

I 

I I I I 


.-~-;--- .. ,I I I 1 I 
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- {Pi to (Pi tn IP3 I r.n;e U 4T[K,J, ~ =~i-Pi~~;'~ , 
PRc. I. ~eKTHBHUI ITOTeHUHan 


U( l) H KOHllmrypauHH BOJIHOBHX 


B036ylll',lteHH:it: a) 0 ~ A' 3]2/I6C ; p; _[Vp2-:jF-W;'PLt+ pi:" 2
£2::::; 

6) 3132/16C !- A ~ ~/4C. .",p+pIl2)[(pl_Pi/"+pili] 

(3HaK (+) - IIpH i[2n.{,,~~l[{2nd) ,3HaK (-) - IIpRrr.(2n-1.y,,{J'f(2tz, 
r.n;e rt= 0, tI, t2 •... ). COOTBeTCTBeHHO 

tV.?;:: t;~2C ~pl2.+fj'2)gp'-pjf;p;;r+/(2 . (9) 

B CJlY'IaliX Ia B Is IIpH Uo«U/-lc) PI Uo<.<U(f.{i) COOTS9TCTseH

HO, KOr1(a KOpew. Pl.. 6J1l![aOK K HYJDJ. KaK H eJI91(OB8JlO Olm,ltaTl> , BO.1IHH 

(6) :If (8) IIPB06peTaJDT BK,l:( CHHYCOBltaJ1I,Hoit BOJIHIi BOa6y~eHl![Ji COCTOIl-

Hl![Ji I: 

I. :::tp;3i.rt./I(X-Wt.j, o/:.R+K.,.t-. no) 

B CJlY'IWIX Ia H 16 IlpH Uo- u(to) (p.1- P2) BOJIH& JlMeeT 

xapaKTep nepuo,!tiP!ecKoI .n;OMeHHol CTPYKTYPH C aMrlJIBTt1(OI. 6.maRoli 

3 
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K lo • AB~"CB CO Cl(OPOCTbJ) V> I. IlpH Pt =P:.::: I.! Depll 

OA TaxoR c~ypy 06~CB B 6eCKOHeqaOCTb, a XOH4MrypaqRB AOM8H

BOft C'f8K1t11 OnKCHBa8'1'CB Bypa:lI8H11eN 

f =±l.5k[YWr5)l~-vtE{ehL~~1)l.{.-vtJ~r (II 1 

DplllI8AeHHYe SAeCb Bf)JlHOBY8 pealeHIIB (S) II (8) H Bce pacCMO'1'p8li 

HUe ,IILt..e nepKo,uqecXJle BOIIHH ItBlJftIl'l'ca ,llByxn&paMe'l'pHll'8cKllUJI • .nIlB 

38,1l8HHHX 3H&'1.8HJIft KOHC'1'8H'1' II • Bile . onpeAeJUralta 8IIA nOTeK

~alla. .ua 118 orpex KOptie~ ypaBHeHII.ll (5). a 'fa.De 'q&CTOTa W nOJlHO

CTbJ) onp8AeIlBIlTCB 3HaqeHll'$DUI T})8TberO 1t0ptUl, xap&lt'l'epilsyw:,.ero &IotDJfH

-ryAY 80.IIHJI (s pacCMO'1'p8HliWX cJtYt.I8JIX BOJlHOa... 1DICIIOMAJ ) H 

K=2rr./L • rAe L ... AJlHHa BO.IIHJI(pt!{'2.tp.,:.1g IP~l.,.Pi+p;=C3A ). 
2. tp;, ll::;P; PJf\P3 

&) 0 ~.4' .3B~6C J Vll[[)~Uo '" 0 (pilc. la). 

B STOM cJtYT.188 PL <. O. P2. > O. P.a > o. 

I. =;P;{l..-&:.Ez jltl[K~, y.-e,,{p:!J-ez.FJ~-~:2 (12)
:2 P3 1t P.3{p,. -pJ. • 

Ttl .z. 
W2.=!;R2. CpJ lA-P4.)+J<. ; (13' 

6) (pllc.Ia);0 'A' 3.8~6a ,0'Vol::V(lo) 
.) .3~iI16C~A' fl/"c , u{4}<. (/0 I:: V{to) (pllc.I&). 

B c;ay'IIUX 26 H ~B (I1pII 8TOM PI.> 0): 

l =yP;Ii+P3-E2sn2[~""yPlPJ-P2.) ]1'tt/2 (14) 
t p2. P2.{P~-PL) f J 

2 It2. 
to '::.,3K.z. CpJp3-P1)+K.J.. (15) 

B CJYIIII.8.X 2& • 2B npII Uo-uttJ[){T.t..p.a-pz.)nO~'1'CB I'&pNOHII

qecaaa BOKHa B086~HIIB ~080ro COC'fO.IIHKa fii 

(IS).e -= '-a-ftrp;-J'ji;}c.o.J{It.X-£dt} . 
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3. U,,"U{l.o). 
P 

1.11 
3'1'0101 cnyqae :t 1 p2. :=P:,P - KOMllJleKCHO-COIlpaeHHY8 

ItOpiH. P3" O. nepitO,lUlqeCKOe BOmlOBOe Bos6)'l1,UeHH6 OllHCYB&EITCJI BLI

pu:eHIIBMI'I, IlpIIBe,l1eHHHWH B CnyT.188 I:s C 38MeHoR PJ. Ha P3 . 

B 

4. r,:;;. ~ l s:rp; . 
Pa.cCM&'1'pilB&8'1'qII cnyqaR, KOfA& Bce KOpHH ypaBHeHllB (5) AeRcTBH

T811bHY II i101l0llQl'1'ellJ,HY. OTO B03MQllHO IlpK BLtnOIlHeHIIH O.llHoro liS cneAY

I)JQJIX YCllo811ft: 

a) 0 t.A ~!JB~6C , Os:Uo~ VIl.e) (pilc.la) Hm« 

6) 3B2.Jt6C~dl ~ pi/ftc 1 U{l.fj)'Uo, Vllet) (pilc.Id). 

npH 3TOM pe!DeHHe ypaBH8H11B (4) - n8pilo)1HlleCK&.II BOIlHa 

(I7)-t.. =r;;:fi.. _P.dl.$rt[~ {J, VP3l&-PtfJ,r'h 
t P2 P;./P!> -Pl.} ~ • 

n:2.W2=-~K,J:P2.~-P4.)+IC.2. (O~V'l) . (I8) 

B cJIY1l&8 4& IlpK U= 0 (1lpK 3TON PJ. '" 0) ,lllIHHa BOllHB C'l'peMI'IT
o
 

CX K ~ H nOIlyqa8TC.II noclIeAOB&'l'8I1bHOCTb 68CKOHeqaO y~eHHHX 


Apyr 0'1' .IlPyr& COIlHTOHOB, OIlHCHB&8NHX H3B8C'rHSU Bupu:eHH8MIJ..2,31 

I. = (19)2Yf[.t +Vi -'t:reh2~~v;'b'-lItg-'/2, 
Ha !IlaHe paBHOB8CHOrO COCTOIIHH.II I ( B" 0). z. 


B CIIyqa8 46 IlpK Uo =V{ eli} ,KOfA& PJ. =P.a ='-Ii ~ 

a ,I1J1HH& BOllHB CTpeMH'l'C.II It 0<) , &H&1I0rHqHO nOnyqamTcB COIlHTOHY/tl 


!.=tp;J.[1 -I.E -fiiJt2/IWfl-gj)f,;Lx- vt}r'/z
tJI ,. 'i-1I.j j (20) 

H& !IlaH8 paBHOS89r0ro CO~B II (1lpK 3TOM }'L onp8AeIlBeTC.II H3 

1clI00.ll Ub·f,)= VI,p:./ ) . 
Dpil V0'" U( lo ) UilIIH'1')'.XI& MOAYJun"R B BOJlHe (17) 06palllaeTCB 

B HYlIb II 1l01lyqaM'CB OAHOPOAH08 Bos6)'l1,UeHH08 COCTOBHlle. B KOTOPOM 

.f. • ./..0 • 2 
llpll 4lUOBON paBH0Il8CHII, T.e. I1pK A =3B Yt 6C' JUtUYIlUCJI C 

nOCTOJIHHoft CItOPOC'1'bll (0 , II" I) AOU8HH&.11 C'l'8HIt& (Nu,ay puHo:sec
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KYMH COCTOIIHIIRMH 1 lin) OnJICHB&EITCR 8Hp8lIt8HH8N 

2 -313 f f BIrr--' }17l-!./. = ltC!. l.+~"P -ZYC/J.--:V1)!t-vt'JJ' (20 

B OTJI~8 0'1' n8pHO,l1llQacKHX pell8HRA (6). (8), (12), (14), RBIUIIl

~CR H8nRH8AnYM 0606~HH8N rapwoHRQ8c..x Kone6aHKA, BQmHH TRDa (17) 
on8~~ ~n ~oBoro ne~xo,IUL napBoro PO,IUL. OC06eHHQCTb T...X 

BOllH B '1'011, tn'0 1I8lU1lD1H& (. NO,qymrpye'l'CR O'l'HOCII'l'enbHO o,JIHopo,IIHoro 

COC'I'ORHKR, COOTB8TCTB~rQ He NKHHNYWY aH8prKK CKC'I'8NU, a ee NaxCR

'O'MY. llpK aTOM a"eprKR BOllHH C yBelUl1l8Ht18M "O,llylIRQIIK He yaenlf1D(B&8T

OR, xax B 06~ ClIY1I&RX. a yweHbll&8TCII. 

Bo3HJIxae,. BOnpoC. HaC:\lOllbKO !flMaR1I8CKK pe&JlbHIi TaQ8 BOllHOBIi8 

Boa6~eHHJI. 8 ~oA pa6o'l'e He &HanH~CJI aTH Boa6~8HHR Ha 

YCTOIQRBOCTb, XOTR npoBeAeKH8 'l'axoro aHalUl3& JlBnReTCJI $K'I'yalbKHM. 

Ope.CTaBnJleTCn OQ8BIIAHYM, qTO O,JIHOPO,JIH08 Boa6~8HHoe eOCTOftHK8 e=./..o HeycTORtaBO, '1'.8. cyupCTByaqae B HaVJIbHYA ..o..eHT K&lCoe

.R60 BO~HH8 ero paCTeT co Bp8MeH8N. Y...HbmaDQaRCR npM 3'1'0.. no

T.HQK&.b~ 8HeprKR Ko..neHCRpy8TCR YB...Q8HH8.. KHH8T.,.CKOA 8HepraR 

caC'I'8NY. HeT OCHOBaHRA OD,ll&Tb KaKOro-lIR60 ~nbHoro OTlUIQllJI 

B OTHOm8t1J1J1 H8YCTOAQIIBOC'1'lI nepro,urqecKoA BOlIHIi (17) 0'1' X&paK'fepa 

H8YCTORQIIBOCTR o,JIHopo,JIHoro Bos6~8HHoro COC'l'OftHKJI. 

KoHe1Dl0. KflYCTORQIIBOC'l'II BomOBIiX Boa6~eHHR (17) He 03H&qaaT 

ax OTCyTCTBKR. B CBR3R C aTH.. 6..10 61i npaa.nbHo CT&BKTb BOnpoC 0 

"BpeM8HR 83HK" T&XIIX Boa6~.HKII. Cpe.aa C Bomo... Bos6;p,1leHJI... (I?) 
HaxOAKTCR B COCTORHKH HeYC'I'oAQIIBOrO p&BHOBeCIIJl. ll08T0lll1 'I'...e eoe

'l'ORHBR 06n~ aHOManbHO 601IbmKM "BplM8H8M 83HR" 0'l'HOcaT8IbHO 

.JIPYI'IlX B086~8HHIiX COCToftHKR. xapaxTaplsYlll'lXCJI H8CT~OH&JIIIIM opo
~.I8K. C•••OBaT8IbHO, cle,qyeT ~Tb T&KKM COC'I'ORHIftM oe06ym 

pon B 'l'8pII0,IPIH&alIIK8 "aI'HII'l'HOA CHC!''''Ii. Heodxo,1PDlo OTnqa'l'b codC'l'

B.Hlloe "apellJl D3HK" Boa6)'l1,1l8H11R. 06yeloBI.HHDe !IX H81C'I'OA1IIIBOe'l'bll. 

0'1' 0I8p1M8H11 DaHR" OTHOCII'I'.UHO BMIDIO,PRC'I'UA "a,JI1 c060A II C .JlPYI'IDOI 
B......II B08d1Jl,lleHRA CHC!'eMII (CIIIIIIO.... .oJJHaM•• JDP1I'1DIII KOlI.tSalalftM•• 

H.O,1ll0PO,JIHOC'I'ftM. cp8A1i), KO'l'O~ CBR3UIH C ...cclIUlJIeA BH8prBII. 

ha.,.cKym &X'I'yalbHOCTb paeCMaTprBUIIfIIl[ S",Cb Boa6~.HKII "0&
HO npo....OHC'I'pIIpo...Tb Ha npoC'I'IIX ..OA.UX. IlyC'l'b 1IaCT~ e MaCCOA n1. 

l 
.....'I'CJI B O,IIHOII.pHO.. DOTeJQI.... ViIt.}=l x. - ~i' (A > o. 

8> 0). COO'l'aeTC'I'B~e ypuH8HJI.: 

:; =_1 X + B r (22),. "." M . 
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ITepRo~eCK08 pemeHHe ero: 

(23))( = ~.$rL(l;;:' bt, Z), 
r.ne /"> 2 J 2 _ l1...(1- IIi limgu,;;)

"" J 0 - 5 -rf· - A2 

( Uf1t.- nOJIH8.!l 3Hepr~ 'JaCTm.J;H, H;BJIHlIlI\aJlCil RHTerpa.'lOM .nBUeHRll). 

ITPR a2~ 62 ROHiliXn'pa.IJ;KII pellleH~ (23) CT8.HOBHTCiI 6Jl}!3KO~ R 

npHMOyrO~HOft ¢oPMe, B nOJIHOn aHaxOrKR C nOBe.neHKeM B036y~eHRR (6) 
B cpe,ne B 3aBl'1CHMOC'rx OT V=-{/(~)i.. -UJ t) (np~ C ~ 0). TaKRM 06pa

30M, npH 60~mon ~TY.ne KOAe6aHHn '!acTHlla 3Ha'!XTe~Hyn 'JaCTb 

BpeMeHH HaxO.nxTCiI B 06AaCTR M!lKCHM;yMa rrOTeHIl;ilana (npm: X~j(p-=YI1/e/)' 
IT03TOyY MaxCIOIj'M nOTeHI1;HaJIa M()ltHO paCCMaTpRBaTb Rex YPOBSm. Bos6yllt

~emm C 3HSpI'ReA /1 2/ '-t B ,"BpeMll lW3Hl'!" 'JaCT.\IUhl HB KOTOPOM aHO

M8.l[bHO 60~moe. 

A Tenepb pacclloTpRM ~HH~Hoe o.nHoMepHoe .nBHXeHHe KxaCCH'!eCKOrO 

K.D:eaJIl>HOrO rasa tV 'JacTHll, HaxO,nmItHXCiI B CTaTIIICTR'IeCKOM paBHOBeC1m. 

B nOTemnIaJII,HOA.liMe U (x: ), co.nepll!8lIlen MexCRMYMH (pRC. 2a). 3aBl'1CH

1I0CTb '!Xc~a 'JacTlIIU OT Koop.nxHaTH 

onpe.ne~eTCiI pacnpe.ne~eHHeM Eo~n-

lIaHa: 
00 

nM~N 2 ~pf ~;~)U;~p(- ~:1)c{~-~ 
OTc~a no~aeTCiI ~ pacnpe.ne

a 6 ~emm 'JacTlIIU no 3Ha'JeHRHM nOTeHUHa-

PRC. 2. KOH~ryp8!UL'! nOTeH

InI8.l[bHoA motH U()( ) )I Co

oTBeTcT~e pacnpe.naxeHHe 

'JacTllIl; n ( U ). 

JIB.: 
00 

n(U)~NL&' e~p(-¥ li{ey.pL l!01-JT\24)Y v BIlL ("KirJ,
-00 

I 
r.ne U - rpB,lJ;i!eHT nOTeHDlIMa, BHP8JteHHliA 'Jepe3 U . CyIaoIpOBaHlley 
npORSBO,Il;lITCiI no BceM TO'!KBM, B KOTOPllX nOTeHIJ;llaJI npHHDIaeT .naHHoe 

SHa'J8lD1e U. , 
B TO"<£KB.X 3KCTpeMYKOB, r.ne U ()( )=0, COOTBeTCTBYDJtI'Ie '!JIeBH B 

CylOI8 (24) Dem pesoHaHcHHI xapaxTep. IToTeHIJ;llaJI B6JDilSI Ka.nOro Ta

Koro 3KCTp8ll8.lbBOrO SHa'!eBKII Up MOmiO npe.ncTaBl'ITb B BJI,II;e: 

U~Uf+U;{)(-)(.pf/~ . 
IT08To~ i 

U/~ V2U;IU-U
f 

) (25) 
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CJ[eJtOBa'l'e.n.B'O, -peSOB'8BCHHe- 'UeHH B ~BklJ;IIJI p&ClIpe.D:uemm (24) 

DeDl' BIfJt 

0.0 

ttflU)=Iff)~'11I11 {eKft~)rf~~pt~~1cixT~ (26) 
a --00 s 

'l'SltIIII odpasOll, B6.DS_ 3ltC'rpeIQD nO'l'eBI!;ll8.18 t1. ( U) o6pa'l'BO lIpo- ., 
no~oll&lJ,Jla:ae.mnme y:!:.{up..:Uj' (SH8.1t (+) - B ~e 118Kc&y-

Ma, (-) - B c.lY'iae ~ lII'J-J.'em::tK8.18). Ha pac. ~ aOKaSaH:mr;u; 

tfJvHltun p&ClIpe.D:uemm, COO'l'Be'l'c'l'BJIIIIte! pKc.2a. 

ABoar.a.o.B'oe nOBe,ll;eB'.e ~ p&ClIpe,JteJIeBlUl n ( U ) B 06JraCR 


JlaRe&yKa nO'l'eBI!;llaJta UpodyuoueB'O 'l'EIlII, 'CiTO cp,,ItI: II! 'l&C'.9n ec'l']' 


'l'aue, nODas: 8B'epru (ItO'l'em::tKs':Il>B'as: Ir.DlC RJ[IIe'l'neCRM) ltO'l'OPllX 


B'e8Ba'lfn'e.nB'0 (Sonlle. 'leM' _ OD npoXOJtll'1' od.mc'l'J. IISltC:1JQ'M8.
Up, 
no'l"~ 	C O'leHL M8J[01 CEOpOC'l'J.m. 

np_ aH8.D88 IIOBe,ll;emm C_C'l'8IIIH B od.mCR ~OBOro nepexo,Jta no'l 

m lIeno":B1IlDIol 'l&C'l'ltD;e, 3a.:u:epu:eaaqeICSi B MaRCDlylle IlO'l'em::tK&:Ia B 

p&CCIIO'l'peHHO! IItO,ll;e.D. COO'l'Be'l'C'l'BYe'l', lIpe:Qe Bcero, O,l{Hopo,l{Hoe B03

OYlI;II;eHHoe eOC'l'OlDIlI:e B cpe,Jte IIp'it t. = f ' KooPJtDa'l'B'8lI 88111:CDOCno 
Be.D."'lI:BH l IIp-BO,ItI:'l' It eyD{eC'l'BOlI8JIlD) D;eJIOro cnelt'l'Pa IIep_OJti['leCRn: 

BODOBYX B080~em (17), ~CSi B olIpe..:ueHHOII owCJ[e odO(!.e

DIM O,l{HoPO,l{Horo Bos6~eHHoro COC'l'OImII'JI. T8.De Bosc:ly.Q;emm, B 0'1'

D'DIe O'l' BOD, lIpe,Jtc'l'~ codol RCJledBBBII ORo.mJ paBRo:aecHHX 

coo'l'OIIBKi _ p&ClIpOC'l'p8HSDItBYC1I: co cKopoe'l'mo: if:> I, DeDl' CltOPOC

RI 0 ~ v 	< I. 
l[o-BlIXDOIIY, 'l'8.De BODOlllle B08d~eBlUl ~anB'o BOSIIOlDlIi 

B .DICSOII CQ'lae, Itor;lla cyJQecTB,'1II'l' 'l'81*O,JtD:SID."'IeCDe 1fUDQ1Oi, paa

......BJD(e 1I0'l'em::tK8.&BllM cSap:r.epOll KOB'e'lB'ol BHCO'fH. Ho IIpalt'l'K'leCRU 

plll&Dtl8IJ;I:B. n BOSIIoaa 'l'OJ[J.ltO npK O'l'B'Ocne.ll>B'O IlUOI _CO'l'e .dapbep8, 

:a 'lac'l'BOOD, BCS.D3K 'l'O'lelt J[S(S:u::t.lIOCD npK ~OBYX IIepeXOJta:J: lIepBOI'O 

po..:a. 

HapBJQ' C paCCMO'l'peBHI&lll RB8SHOJtBOIIepJU.lNll aRTUatVlOIDDAOl 

:BQDOmllolll Bos6Y1f,lteBll.8llll (17), MOIDIO lIplll,lllIOJ[OO'l'J. 0 B08IIOOOOU: 

'l'peXllepHHX 	B036~eH.Hl, HlWlDIIHXC1I: pemeHllJDllI ypaBRemm (I) H odpasy . I 
DIUIX lIpOCTpaHcTBeBHo-IIepBOJti['leCR,YD cTpyKTypy. 1iaCTHHUII c.uyqaRMll TS

xu :eoad~eH.Hl JlBolIlmTCSi o,ll;Hopo,ll;Hoe B03dYJr.lteHBe IIplf: f. = to H COJIH I
TOB' oiIJepneCKo! HJlH ~:II'IecKol (flop61. 
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ll. WOBWl 	IIepexon: nepBOI'O POM B aHTadiepDoMarHeTge 

c H9QJMM9TpB!M nOT§HI!l:[MOM (3) 

0,JttmM HS IIpHMepoB TaROI'O.Jla30BOI'O nepexo,ll;a HBJJJlElTc.Il: ItOBOPOT 

BElKTOpa aHTmpeppoMaI'HElTH3Ya. l 0'1' pOMCloa,lijl:ll'IElcRol OCH (~ ) K 6a

3RCHOI IL7IOCKOCT1l B reMaTHT6 no,Jt ,Il;6IcTBReM MarHBTHOI'O no.l.lll H)( , Ha

npaBJIeHfloI'O no OCH B'l'OPOI'O nopa,ItKa. I'aMHJn.,TOmraH B aTOM c.uyqae BUe

6'1' BlI,ll /4/: 

~ K L K" J ci1',t J';JL=- [:zm -tl~ -71t1. 1"~llill--pn1.}(ly"2{vlr/11,y.l-I~ til. (27)f G 

YpaBHeHB6 .lIa.HJtay-~ ~ MaJIWC 3Ha'lem'lHX e',l; IIp:IIBO.t\,HTc.Il: K ypa:B

HeHBD (1) (B KOTOPOM l =~ ) C nOT6HUHaJIOM (3). r,ll;e 

(l\=iS3, /j-::;.jK _tt._/lHxJ/ 8=IK _f/'-2K J/ (28) 
I.J cJ... {I 1. G G //cJ...' (' J.. C 2/1,z,d.. ' 

llOTeEmRaJI HM6eT BlI,ll, noKaSamn.t:It Ha pRc.3, IIp:II TeMII6pa-ryp6, MeHbmsl, 

'laM TeMnElpaTypa Tprmp:lI'l':II'IeCROI TO'I"RH B nOJIe Hy (IIplf: T<. T,.p
8 > 0), ElCJIH OHa C~eCTBYeT • .llBa TepMO,ltIDiaMH'lecKHX MHHHMYJ4B. COOT

B6TCTBfIDT ,Jt~ THItSM ,JtOMeHOB, O~ H3 KOTOpWX aaxO,JtHTCH B MElTaCTa

6HJIbHOM COCTOHlIlm (COCTMHmf II). B RBa3RO.rtHOMepHOM c.uyqae nepBOS 

I!tHTerpHpoBaHBe ypaBHElHBH (1) 

u 	 TaKllte ,Il;aST ypaBHeHB6 (4). 
llocn~Ele HHTerp1!poBaHRe (4) 
'lepe3 9JrJJJmTH'leCKHe HHTerpaJlli 

R lIpe06paaoBaHBe pemeHd "lSpe3 

3JJJIHlITH'leCRHe WHKttHH RxodH 

,JtaeT KO~ cmmoBO:It 

BOJIHli, npe,ll;cTa:BJl:f.IDIlElI codol 

RonEl6amm l OKOJIO paBHOBeC

HOI'O 3Ha'leBllJl tIT: 

PIlC. 3. KoB~ :a:ec_e'l' 

pH"Dl?ro 8I.P;PeR'l'llBIIoro nO'l'eBI!;llSJ[a. 
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(29 )ll")- [cir/'f.i cd-(I<.,£;][L+HCJl(l<.,z::{L , 

r,lle 11 .-.i V8{tl-6}[C-a.r~ ~ - ,/7i{-cX'b-a..J 
f.1.. - ~ 1.1.W2-K.t} v , 0.. - Yj· ,L, 

( a.., 6 ,C , d.. - KOpm yp8.BH8HHII U-Uo == 0 npH ycnoBHH:

U(l;;J< U,,< U(l() ; eM. pHc.3). CKOPOCTb 3'1'01"0 BOntiOBOrO 

BoalSYJl,IteHHII V >I ( W2 >x:.2. ). npM'leM C ~ 16 d.., 
IIepHo,l1l('tIecKOO 801lH0809 BoalSYJl,IteKHe, 8 KOTOPOW l HaweHR8TCR 8 

11p8,1l8n8Jt b~ l" c • MOllteT 6b1'l'b 38.l1McaHO B BK,Ile 

l{{)'} ,~[d.rQ.~~:~.ttu,£)l[i 1" ~~: dn.2.tu.,~~-L, (30) 

';,t ::: V'(C-6)(ti-fljr,lle _.Lrz-i- iJtc-iiJ{t 
(tl -,6j(c-tL)u.. - :l 2.t 4:. -1.../") 

B tl8.CTHOW ClIyqae, 	 Kor,lt& C. =d '= in ,nOllytl8.8M BHpUteHHe ,IlJUl conHTO

Ha, npe,llCTa811~ro codOR 1I0Ka1lHSOBaHHOe BoadYJl,It9HH8 U8T&CTadMlIbHO

1"0 COCTOiIHHlI II: 

b-a;:L 'C-tL) 2- 1-1
(31)~ =- [a.. + lrr 19- (, cJi "'1[i +4-6diu. . 

3,1leCh U-= 1 V""iJlf:;~{ffa.)(X-lit) • a (i.rb )8e1lHqHKa 

npG,IlCTa8l1fteT CO~R 	8Nni'TY~ COIIHTOKa. IIpH HsueHeHHH uarHHTHoro no

liS HSMeHfteTCII awnIlHTY,lt& COIlHTOKa,H OHa Od~TCII 8 HYlIh B TOQK8 

JIa6HlIbHOC'l'~ COCTO.RHlIII II, KOI',It& KO~9HT A IlpHHIOIe8T aHaQaHH9 

A.... =-3 Bf>7''t . COOTSe'l'CTB)'IIIJte 3Ha'leHHe U&rKHTHoro nOIlR: 

C[ : YK1 
. l \ (32)H := A K _ff_:2 ~(K -Jr.-U<)lor J.G:2.,t LG ~. 

H cnyqae B.( 0 (npH T> Trp ) cneAYeT 8 nOT8~ue,%. (3) fqHTYB&Th 

cne.uyDlllrA qJfeH pa.31101l8HHft C-l% • r,lle C={KJ.- P; fLtK:t..}hcL • 
B paaYllhTa'l'e 8Ha1l0rH~ o6paaow no~cft napHO~JicKHe pameHHft H 

pem8HKe ,Il1l11 COIlHTOHHOft 801lHH. 
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Ill. MOm nenexop, MOWro pOlla (B > 0) 

llPll aTOM 6es nOTepR IW.lieCTBeHHliX oc06eHHoCTeit pemeHHH MOlltHO 
B (2) nOJIOJJ:HTl> C== O. Tor;a;a rpamlll;!l K3MeHerum: l. orrpe;a;eJlIIJlTOSl ;a;eitcT
BHTeJIl>III,IMK pemeHJlI.fIMH 6KKBa,Iij)aTHoro ypaBHemm U(l) == Va : 

~ a -6 A.{i:+ 111. + 4BUo)ll.1/:t, 	 (33) 
I B f: A:L J . 

PaCCMOTpllM pa;a; cnyqaeB.• 
1. 11-.( O. 

llPll aTOM YCToJl'lmBl& JlBI.lR:eTOSl ~ollOe COCTOSlHHS n. B KOTOPOM 

lff=f-A/B' . 
-a) O~Uo>U(liJ.),a-:.'Y-:LA7B-6fl-~l{.,6. (pKc.4). 

u 	 pemeHH~ JlBI.lR:eTOSl nepllO;a;HliSCKaR 
BOJIHa 5/ BOs6Y1.D;smm: COCTOJl
rum: ll: 

t l=&~~{a -wt), V:U~~AIB)}34) 

r;a;e :t
Puc. 4. appeKTllmntl IIOTemtH8JI npif 


~OBOM lIepexo;a;e B'l'Oporo po;a;a. uJ~=~~eY'/"-tctlJ:~ >~. 


.	Ma.miJl aMI1JllI'1'Y;a;aw KO.ne6amdl (f>-l[i ~t..l!i) OTBeliaeT rapMoHI{qecKaJI 
BOJIHa. 

l=-~1-{"'-lg)tol.lK.J£-t..Jt), t.~:l..=-:tf.l.,l-/C..:t Iv >.l.). (35) 

6) Uo~o,-/:"l~!' (B 9TOM cnyqae -6>.--24IB ), 

tl =-~"" f2X(KJi_tcJi) ~l W : n:.tJ136ttIfJ+t<t (u >1) (36)
"''1 T[ 'f~iFj'A/I3}J' '-II\~' . 

t 
IIp:a: -b = -iA/8/Vo=O) B CJl'Y"ia.RX 1a II 16 ,u;.mma llOJIBlII 06paJQB.8'1'OSl 
B 00 :a: IIoJJ;y"!a8'1'OSl comrroSoo6pasHaSl BOJIHa 

-l-=-f-2.,A/B' Jedtr-Akvl-~;'Ix-{/t) J 	 (37) 
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.ttallJlYlQUcll co CKOpoCTbll t/ > I, a OTlIlI1Dte 0'1 Cnyq&Il (1&30801'0 nepexo

AS nepaol'o POAS (ee aHeprHIl OTHOCHT8lIbHO yCTO~qRaOro O~Opo,ttHOI'O 

COCTOJlHlfll n t'iecKOHetlH&). 

a) U(tiIJ~UO{,o,-a{l~al 

[~K I a... 1 2. 11..t. f /!x22.Jl=a.·gn. 1f(Ic.Jl-wl:./ 'V-!lAl.. -aZ.' ,w=Lfk.t{II+y +2- (O~ 1./'-1) (38) 

_ nepeo,ttKqeCK&R BOIIHa Boat'iY*.tt8HHIl, cne~qeCKaIl .tt1I1l 4eaoSOI'O nepe

xO,ll,& B'l'OPOI'O po.na. 

Upe Uo"Y 0 8IoInnMTY.na a MalIa H BQlIHa HMeeT l'apNOHHlIecKMf.l xa
paltTep: 

l::::.a..Sil1(K.Ji-wl::} , u/';;.A+ICt- (0 ~V'-l) . (39) 

Up!( 3HaqeHHIlX U ' 6nHsKHX K Vllfj) , BellHqBH& a.. CTaHOBHTCIlo 
6nKsKoA It ill . .ttIIHHa BOJIHH aHO_lIbHO YBenHqRB&8TCIl It BOlIH& npHot'i

peTa8T X&paxi"ep .ttBHZY~f.lCIl nepHo.ttHqeCKO~ .tt0MeHHoA CTpyKTypY. B npe

.ttenbHOt.l cnyqae Vo -= U( iii) 8S (38) nonyqaeM BiipUeHile ,ttJIJI pTeH

KH MUJIY .ttBYMIl .ttoMeH8IoIH cfiaSOBoro COCTOJIHHJI U {Cl..L' Ct.:z. =±(-A-/8 ) 
l= ±f-If /p,"'+.ltf-A/ztf-Vt.j(X.-lIt). (40) 

2. A> o. 
aTONY cnyqam COOTBeTCTByeT OCHOBHoe (l&30Boe COCTOJIHHe I. B KO

TOPOM 1. == O. Up!( &TOM VO ~ O. BoIIH& Bos6yQeHllll MMeeT BH,Il 

3. 1/ = 0 (TO'ID (l&30B01'0 nepexoAS BToporo poAS). BolIH& (4I> DpII06pe

'1'&8'1' BRA 

l.:: ~$d.(1,18(1(~-wt),fIJ J w'l.=O,12 5//1-1(2 {v >1}. (42) 

(43) 
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5. AByxJtoMnOHeH'l'H08 pemeHHe ypa.BHeHIIJl ["-I:.III T f31. 
3 
• 

PameHlle, 1l0,ll0t'iHoe npoCTOR r&pNolIH"QeCRoli BOlIHe a. ~ L/1Ut .iDt) 
JlBIUllIJlelicll pemeHHeu IIlIHellHoA 1I&OTH 8'1'01'0 ypaBH8HHR, HMeeT BH,Il 

D _ i/K.IL-wt}[i...Ji. l.. r-L<.lu.Ld..j1-1 
't -Q;e <fAa. 'C. J. (44) 

B OTIIHqRe OT BC~ p&CCWOTpeHHHX clIyqaeB, ~CTOT& He 3&BHCHT 0'1' 

....IlIlHTy,lUl 8OlIHN: 

u/'=A+K.2.. . (45) 

PemeHile (44) - KoMnn8KCHO (n08Towy OHO He KU,eT Henocpe.ttCTBeHHOrO 

OTHOlleHH.R It pac<*a'l"pifBa8MY1 (l&30B.... nepexo~), T.e. NOUT p&CcwaT

pHB&TbCR Its.lt CBIlI\l8liH08 COCTOJlHlle AByx 8OlIHOBllJ( npou,eccoB[.l=.f.J. +i.l2.J 

IY. C'£PY!TYJ:lHH! diaaOBHe DeI!!l!:O'!w cwe¥HIIH 

PesynbT&TY 8H&IIK3& Bos6Y3AeHHA B &HTH~ppot.I&l'HeTHKe MO.sO He

nocpe,llCTBeHHO napeHeCTH H& CTpyKTypHWe ~30Bye nepexo,lUl CW8~HH.R, 

Kor,ll& B8IIKlIIIH& cwe~HHR KOHOB C~CTBeHHO MeHblle nap&aleTpOB KpHCTan

nKlieCKoA pelleTKH. HNemTCR B BHAY cnyqaH, KOI',Ila r&MKnbTOHK8H No.eT 

t'iY'1'& npe,llCT&BlIeH B BK,Ile /6/: 

r-u ,""{A l!, 8 It C 6 m.i·~1 ~4~/)2. (46)
til. =-4- 2. LLi +7; Ul + 6 U" + 2" UlJ't~ 2'J{ lI..i-~ 

(.. ~J 

LL,- CMe~HHe nOABHZHoro HORa OTHOCHTelIbHO HeKOToporo TXEenoro 

MOHa HlfH OTHOClI'1'ellhHO OCHOBHOR KpHcTalIlIHQ8CKOR pemeTKH, 17Zi, - Macca 

aTOI'O ilOH&). 

MYell B BHAY RB&3HOAHOM8pHYe BOnKOBHe B03t'iY3AeHHR, B AnHHH08OII

HOBOM llpH611D8HHH, KOr,ll,& B8J(Kqmm Lt., MallO K3MeHRIlTCR Ha paCCTORHHH 

nepHoAS KpHCT&IIJIH'lleCKOA pemeTKH do B 38,I18HH0M H8Jlp8.BleHHH, 1'&MHlIb

TOHH&H (46) yo.so 3&l1Hc&n B BK,Ile' 

1(.=f~:[f;:;1-i u.~lt)+~u.l~)", ~ U.
6
{1t} +~C;(~)~J (47) 

(OOIl&I'&eM, "ClI'O cfie.aoBid nepexo,ll CBIl38H co CIofellPHJlRMH HOKOB o,ttHoro 

SilAS; eo - CKOPOCTb N&II01MDlIHTy)ItDIX 3B)'KOBIIIX BOlIH). Ype.BHeHHe )l.ll.R 

U (Jl,), COOTB8'1'CTByaIIIIM (47), IINeeT BH,Il 
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_1- - I . I 8 3 C' 51 
Ul()C c: Utt-mc;JIUl' U + U), (48) 

T.e. nO~OCThD aHa~o~o yp8BHeHHD (I). 

3aIt1llJ'telme 

TaKHM o6pasoM, aHanDS 9~KTIBHoro ypaBHeHHH (I), oDBcH~ero 
~HaMH'teCKOe nOBe~elme aHTH¢ePPOMarHeTKRa B6~SR TO~ opXeHTQUHOHHO
ro ~soBoro nepexo~a, nOSBo~eT nO~TD KOH~rypauHB ne~oro Ha60pa 
nepHO~eCEHX KBasHo~oMepHaX BO~OBHX Bos6~eHHA. qacT:b STHX BOS
6~eHHA RBnHeTaa eCTeCTBeHijHM 0606meHHeM npoCTHX CnRHOBHX BO~H, 
y~OBneTBOpRIDmKX ~eAHHM ypaBHeHHHM. B C4Y'lae ~SOBOro nepexo~a nep
BOro po~a npz npe~e~:bHHX SHaqelmRX a~y~ (6nxSKKX K BenB'tHHe. 
cooTBeTcTByB:Ill\el MaRCRMYMY 8~KTxBHoro noTeHI\HMa) TaKlte BOS~elmR 
npH06peTanT BR~ nepHo~'tecKoft ~oMeHHol CTPyKTypH. ~eftcR co OKO
pOCTbIO 1.1 > 1. B ClIMMeTpH'tHo:lt Bo~e (6) c(')oe,ll;fme ~OMeHH pas,mrqaJO'l'CJI 
JIHIII:b SHaKOM npR l ,a B HeCIDYIMeTpa'tHol (14) - O~HaKOBHe no ifJoPMe 
H no~pHocTR ~OMeHH pas~e~eHH OTHOORTe~HO YSKHMH 06~aCTJIMZ, B KOTO
pHX l cymecTBeHHo 60~:bme no a6coXDTHoI Be~He. 

Hap~ C STHM OKaSHBaIDTCJI BOSMO~aHMH BO~HOBHe nepHo~ecKKe BOS
6~eHHJI (CM. (17), (30), (38» aKTRBanHOHHorO xapaRTepa, cnenH~
qeCKHe ~ qasoBoro nepexo~ - B TOM OMHc~e, 'ITO HX SHeprRJI C YBenB
'!eHKeM aMlIJIPITy~ HSMeHeHHJI l B Bo~e YMeH:bmaeTCJI, a CKOPCCT:b V 

y~OBneTBOp.f.leT yC~OB:mo 0 ~ 1.1 L... I. I1PH ~SOBOM nepexo.n;e nepBoro po.n;a 
'!aCTHHM, rrpe~e~HHM c~aeM TaKo! BOXHH .f.lBAReTCJI CO~TOH ~HaMR'!eCKO
ro TRna, npe.n;cTaB~~ c0601 B036~eHHe MeTaCTa6RHbHOrO ~30BOro 
COCTOJIHH.f.!. C8M8 nepHO~eCK8JI Bo~a (17) Mo~eT paCCMaTPRBaT:bCR KaR 
noc~e.n;OBaTe~HOCT:b pacno~o~eHHHX Ha ROHe'tHOM paCCTOHHHE ~yr OT ~y
ra COnBTOHOB. I1PH onpe.n;e~eHHoM MHHHMaAbHOM paCCTOHHHE Me~ COnB'l'O
HaMR Olm nO~HOOT:b1O nC~CJI" H nO~eTCJI O.n:Hopo~oe Bos6~eHHoe 
OOCTOHHHe. AHMOrwqHa CRTYauHH B c~ae ~30BOro nepexo~ BToporo 
po~ (CM. (38». TonbRO BMeC'l'O COnBTOHOB s~eCD BHCTynamT nepHO~'teo
Klt 'tepe.n;ymmHec.f.l no sHaKY l Bos6~eHBHe ~OMeHH HeCBMMeTPR'tHoro ~
SOBOro OOCTOBHKB ( l # 0). YBe,mrqeHHe SHeprBI TaRol BOnHH (npx HeKS
weRHol CKOPOCTH) OonpOBo~eTCR YBe~eHHeM OTHOmeHH.f.l mapBBH ~oweR
Hoi cTeSKH It IIl1q>:me KB.It,iI.oro ~OMeH8, a CROPOCT:& y~OB.l1e'l'BOpSl8T YCJlOBDl 
o 11:- II <:. I. npJI 9ReprBI, 6nBSKOI K MBltCBMBJrbHO BosMODoI, BOs6~elDle 
npH06peTaeT BI,lJ; cl!IHYcoB.n;a.ltl>Hol BO~ (39) H8 "ifJoHe" OltHopo,ItHoro BOS-
6~eBHoro COCTOJiHllll, B KOTOPOM l = O. 

Bce paccMoTpeHBHe BO~OBHe Bos6~eHH.f.l npe~CTaBn.f.lDT 00601 '1'0'1
aHe pemeHH.f.l HenBRelHoro yp8BHeHH.f.l B mxpoROM ~na30He sHa'teHHA napa
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Mel'pOB. Ho SKGnepHMeHTMhHoe Ha6JllO~eIDfe KX OOOO€HHOCTefi npe.ncTaB.IDleT_ 
CR hOSMOEHHM ~ B Henocpe~cTBeHHOa 6~OCTH K To~e qasOBOro nepe
xo~a BToporo po~a R~ K TO~ ~6H~HOCTH npR ~30BOM nepexo.n;e nep
Boro 1'0.n8, Kor~ SHeprHJI BOJIHll aHO~:bHO YMeH.bmaeTCR. B oc06eHHoCTR 
STO OTHOOHTCfl K BOJl1laM aRTHBaUHOHHoro xapaKTepa. TIPOCT8.f.l .J:mHaMH'!ec
KaR Mo~e~b ~~eHRR '!aCTHn B HcrapMOHHqeCKOM nOTCHUHMe CBH.n;eTe~bcT_ 
ByeT 0 pea.1I:bHOOTH B03H;HRHOBeHH.f.l TaKHX BO~ (nep.!O~eoKID:: H COJIRTOH
lillX) • 

ARTYaJIhlIhlM .!lllJIIIeTaa Bonpoc 06 S~KTHBHOM "BpeMeIDf .lKH3HH" pac
cMoTpeaHHX B05HOBHX B036~eHHa H 0 TepMo.rmH8MHKe aHTHWeppOMarHeTHKa 
o yqeToM STRX B036~eHHa. 
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H3naTen&cKHH oTnen 06benHHeHHoro HHCTHTYTa HnepHYX HccnenoaaHH• 

HHT4 B.B. 
3nnHnTH4eCKHe BOnH~ npH OpHeHTa4HOHHOM ~a3080M nepeXOAe 
8 aHTH¢eppOMarHeTHKe 

P17-87-121 

PaCCMOTPeH~ KBa3HOAHOMepH~e nepHOAH4eCKHe eonHoa~e peweHHH HenHHeHH~x 
ypaBHeHHH B 4aCTH~X npOH3BOAH~X, OnHC~BaO~HX AHHaMH4eCKHe np04ecc~ B6nH3H 
T04KH OpHeHTa4HOHHOrO ~a30BOrO nepeXOAa B aHT~eppOMarHeTHKe. HaPHAY C He
nHHeHH~MH BOnHaMH, HBnH~~HMHCH o6o6~eHHeM npOCT~X CnHHOB~X BOnH, npoaHanH-
3HPOBaH~ BOnHOB~e B036Y•AeHHH aKTHBa4HOHHOrO xapaKTepa, cne4H~H4eCKHe AnH 
~a30B~X nepeXOAOB. 4aCTH~MH cny4aHMH 3THX B036Y•AeHHH HBnH~TCH AHHaMH4eCKHe 
COnHTOH~ B cny4ae nepeXOAa nepeoro pOAa H nepHOAH4eCKHe AOMeHH~e CTPYKTYP~ 
npH ~a30B0M nepeXOAe BTOporo POAa. Pe3ynbTaT~ aHanH3a npHMeHHM~ K CTpyKTyp
H~M ~a30B~M nepeXOAaM CMe~eHHH. 

Pa6oTa a~nonHeHa a fla6opaTOpHH HeHTPOHHOH ~H3HKH OH.III1. 

OpenpiiiiT ~_, •CTJIIYTilliJlelliiWX HCC!IeAoauudi . .!lyfiHa 1987 

nepeBOA O.C.BHHOrpaAOBOH 

Nietz V.V. 
Elliptic Waves at Orientational Phase Transition 
in Ant iferromaqnets 

P17-87-121 

One-dimensional periodical wave solutions of nonlinear equations with 
partial derivatives describing dynamical processes near the point of 
the orientational phase transitions in antiferromagnets are considered. 
Along with the non I inear waves being the generalization of the usual spin 
waves the wave excitations of activation character specific for phase tran
sitions are analysed. Particular cases of these excitations are dynamical 
solitons in the case of first order transition and periodical domain struc
tures in the second order transitions.The analysis results are applicable 
to structural phase transitions of the displacement. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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