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P4 - 6899 

K acnMIITO'I'It'IeCKil TO'!HO pemaeMolt MOttenH ~ if>eppoMaJ:'HeTHKa 

p aCCMBTpHBaeTCll MOtlem.H3ll . CI!CTeMa . cjleppOMBI"HHTHOJ:'O TliiiBo Ha · OCHOBe 

ialKopaUHOHHOfi npoueaypb!, np!ldeas:rsme~cH paaee K Mottelll!M THml EKll1 
i(H.H.EoJ:'omo6os(Mn.),I1TCI>-67-1,. Kees,· 1967), cTpoHTCH. MaTeMaTH'!eCKH 'cTpo

ue MeTOilbl Bbi'!HCneHHll aCHMIITOTH'!eCKH TO'!I!b!X BbipalKeHHll .llnH CB060ttHOli 
9Hepi"HI!i .H!\MaJ:'HHqeHHOCTH, BpeMeHHbiX. KOppen!'!UHOHHbiX <!>YHKUHft H iflyHKUHli :.·. 
fpHHa. .. , 
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,. 
,. 

Coo61.1~eHMe 061.eitMaeHHor~ MHCTMTyTa. ll.llepHht~ MccJienosaHKJi 
,lzy6Ha, · 1973' ··· ·, 

.:.;, • • -,<' ... 

' ' Brankov J .G., Shumc)'vsky A.·s. 1 
<:.• ~,:,~!:, ~ ·~· 

P4 .~ 6899 

on the Asymptoti~ally Accuratelisoluble 
· Ferromagnetic Mode·!·, , 1• : · · • 

) .:.~ ,I ' .( ; : ~·: ·.~: :.- .; ~ 

.A model system. of fe:rromagnetfc type is:con~idered.. 
Mathematically rigorous methods. for · calculp.tion of. · · . 
asymptotically accurate expressions for free~,energy,· time. 
correlation functions and Green functions are developed· : 
on the basis <of ·majoration procedures applied previously:: 
to the BGS model (N.N.Bogolubov (j.un.) ,ITF-67-l,Kiev,l967)1. 
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' XOJlOIIIO U3B8CTHO, 'ITO ,IVIH OID!C8Hlffi llOBe,neHIDI CUCT8Ml1 MHOrUX 

T8JI B8C:bM8 y,no6eH MO,I{8JILHuii no,nxo,n, B KOTOIJOM YtJHTUBam:cH He BCe OCo-. . . . : . 
6el!HOCTU peaJILHOil. CHCT8M!1 i TaK Ita~ 3T~. IlpRBCJIO 011 It neBepOJITHOMY 

YCJIOXH8HUID 3al{8'lH, HO TOJILKO Hai160Jiee B~HUe ll3 HHX. llp11 3TOM 'l8CTO 
_... ./ '"r r > • • 

OK83UBaeTCR y,no6HUM paCCMaTp11BaTL RCCJI8.IJ:OBaHU8 MO,I{CJILHOro rm.m.1ILTo- , 
• r •, • ~ • - '•' 

HUaHa CUCT8;Ml1 C HaJIOJK8HHhlMY. Ha Hero l{OIIOJIHUT8JihHhlMI1 YCJIOBI'JIMI1 B Ka--. . ' ... 

'l8CTBC BIIOJIHe onpe,neJieHHOH MaTCMaTI1'l8CKOH aa,na'lH, pe~aTL KOTopyiD 

CJie.nyeT cTporo, 6ea npnBJie'leHIDI "IP!13H'lecKV.x npe,nnOJioJKeHIDi" Tuna CYM

MHpoBaH~ "rJiaB~HX 'lJ!e~OB", .Pffl{OB TeOp:llli. B03Myl!leHUil.,. 'l.TO Ilp11BO,ni1T 
' . - ·: . ' ; . . . ·~ 

K OTXO,I{y OT M8TCM8TI1'18CKOH CTJlOroCTR R MOJKCT IIOJlO,nHTL llJlOTUBOpe'li1BUe 

pe::i~JILTaTu • .-HeTpR~I!aJibHUM npHMepoM TaKOii cucTeMu JIB.Jlfle~C!fl MO,I{CJIL . 

H.H. EO~oJII06~~:-Eap,nHHa B Teop>rn cBep~~oo.nuMocTH·, ~ KoTopon 6UJio 

no~T~eHO MaTeM~TU'l8CKI1 TO~Hoe"B np~ieJie' ;60JILIIIOll c:acTeMu ~IIIeHUe/!1 • 
B TeopHu MarHeTU3Ma, o,nHaKO, :zt~e TaKUe ynporrteHHUe MO,ne.IDI 
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~PPoMarHeT~, ruut. w.o.n;eJI:b rei.is.eH6~pra HJm TpeXMep~ MO,ll;eJI:& HsHHra , 

HnhHIDTCH Hepaspe~~ B JKaSaHHoM cMHcne. TeM He MeHee BHC-. . .. ' . 

. '. Ka3iiBaJIOC:b MHeHHe 0 CyllleCTBoBaHHH MO,ll;eJI:bHOi.i CHCTeMH (peppoMarHHTHOro 

. TH~~ .D:Jifl KOTOpoii TeOpiUI MOJieKyJIHpHoro ITOJJ.ll .n;aeT TO'lli!lli pesyJI:&TaT/
2/. ' . •... -

TaeyiO MO,ll;eJI:b MOJKHO ITOJIY'l11T:b 1 HCXOM H3 TOrO, 'ITO B ITIJR6JIID!temm 

MOJieKyMpHoro noim Befica B::iaiiMo.n;eficTBHe MarHHTHoro aTO~'la c ero 

c~ce.n:mm saMeiDieTCH HeKoTopofi cpe.n;Heii BeJIIItiHHofi, BSJITO~ no BceMy 

KpHCTaJIJIY. llo3TOMY CJie.n:yeT OlltH.n;8T:b, >iTo .B03MOlKHO TO'lliOe pemeHHe .n;Jill 

MO.D:MH KpacTaJIJia, B KOTOIJOM K8llf,IUlli · aT~M cBJisaH c .nio611M .n;pyrHM aTOMOM 

rrocTOHHHUM o6MeHHUM BSaHMo.n;eficTBHeM (c 6ecKoHetJHO cna6ofi HHTeHcHBHOCT:&ro 
. . . • . . . . • I/; 
'J / N 11 6ecKoHetJHO 6oJI:&mHM Pa.n:HYCOM BSaHMo.n;eficTBHJI R - V 3 , r.n:e 

v- oD , N- oo , N/v = COHst /3.4-0. 
YKasaHHaJI Mo.n;M:bHaJI czcTeMa wm cnytJaJI ciTHHa S = I /z oiTHcbl-

BaeTCJI raWIJI:bTOHliaHOM 

'1.P 1::7~-
lfL=---LCT.O': 

. . 2 N l•t I ~ 

r.n:e trt/.. .lc:(:x,y.:)- o6h!'lHble MaTPHUl>l IIayJIH. 

(I) 

B HacT01IIllefi'pa6oTe npKBe.n;eM.cTporoe .n;oKasaTeJI:&cTBo·acHMToTHtJec-
-· . ~ . 

Koii, 6JIHSOCTH cBo6o,zuillx sHepraii,Hal'J'.arHHtJeHHocTeii ri ioppeJIJIUiiOHHHx 

qJYHKIUtil,_ ITOCTIJO~HHhiX Ha OCHOBe raW!JI:bTOHHaHa (I) H COOTBeTCTBYJOIIIero 

annpoKCHMHPYIOIIIero raMH.'I:bTOHHaHa B TeOpHH MOJieityMpHOro ITOJill. IIpH · 

3~0M BOCITOJI:&SyeMCJI aHaJIOrHeii Me~ .s1i.ztatJ~ii h) H KB~SHCITHHO:OOH MO,ll;eJI:biD 

T~piJRHra/5/ I! 6y.n;eM cyllle.CTBeHH~ o~paT:&cJI Ha MaTeMaTHtJecrure MeTo,ll;hl,. 

pasBHTue B pa6oTa:xf6 • 7 I. OTMeT~·. 'ITO ~ .' npocTOTbl paccrr!OTpeliHJI .MH . 

BH6paJIH MCTO,ll; ,ll;OKa38Te~:bCTBa, OCHOBaHHHft Ha BKHJO~eH~ B r~mm:&TOHHaH 
tJJieHOB C BHemHHMH TIOJIRtm, CHHA~HMH.Bhlpo~eHHe COCTOJIHHJI CT8TlltJec-

• : ~ ;j_ .. 

KOrO paBHOBeClUI· CllCTeMH, XOTJI ,ll;OK838TeJI:bCTBO MOlKHO IlpoBeCTli H He Ha-
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pymaJI HHBapHaHTHHe CBORCTBa MO,ll;eJI:&HOrO raMHJI:bTOHI1aH8 1Ha OCHOBC HO

BOrO MeTo.n;~ o~pe.n;eJie~ ~sncpe.n;HHX, npe,wrollteHH<?ro B p~6oT/~(. 
OtJe:BH.iiHo, BHpo~eHHe C09TOJIHHJI CT8TllCTH'leCKOrO paBllOBeCHJI HSOTPOTIHOfi 

CHCTeMH. (I) no OTHomeH1110 K rpynne BpallleHHJI · CTIHHOB MOlltHO CWIT:b, BKJIJO'IHB 

BHemHee MarHHTHOe TIOJie: 

h !(= h.n.<t 
'3 . 

2 tn"')
2
=1 

' ..C•1 
(2) 

Ey.n;eM paccMaTpHB3T:& sa,n:atJy c raMHJI:&ToHH.aHOM 

· r.:-~~~0!~- ttft>c3fn. 
1,1 T (3) 

BBe.n;eM wm y.n;odcTBa CJie.n;yroiiiHe onepaTophl: 

+ 
r~ = r~ ~ ' <( Ill(.= N f-"j 

I (4) 

H rrepeTIHmeM raMHJI:&TOHH8H (3) B HOBbiX 060SHatJeHHJIX: 

. ~ 3 2 . .. 3 . c{ 

r =- 2 JN I Iot- rNL.h-I"' 
. . <1{::1 . o£:.1 (5) 

,IJ,aJiee, CJie.n:yJI 061IleMY MeTo.n:y/6/, npe.n;cTiiBl!M raMHJI:&TOHHaH (5) 

TO~eCTBeHHh!M o6paSOM !3 BH.D;e ~yMMH: 

r:ro+j '·- ... 
(6} 

r.n:e "annPoKCHMHPYJilllHfi" raMli!JI:&TOHHaH ro JIHHeeH no onepaTOpaM Ic{ 

ro. = -N I (~cr~. + ~ hci Hce_+ -~ · JNI c!,, 
ot:1 . . . o(-.1 . {7) 

Hii ecT:&: 

;_: ; " 3 2 
. Ji:- 2 JN f

1 
~rot.- ~,o() . {8) .· 
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PaccMOTPRM ncnoMoraTeJil>HYJ!l · sa.natJy c · raMIU!l>TOHHaHOM ft , sanl'I~ · • 
CJIIItl'IM OT. B81l18CTB8HHOrO napaM~Tp~ t : • · c: 

rt=ro+tX 0~ t~1 . 
(9) 

BBe,ll;eM coo60,Il;HYJ0 aHeprmo· ]J)JII Cl'ICT8Mhl rt B pactJeTe Ha O,ll;Hy "'lac..;· 

T:lnzy" '· 

r L"l . • . r. 
1rt =- ~ & Sp e--i 

(IO) 

n BII"!l'ICJil'IM nepnYJO n nTopyro nponano,ll;Hhle !flYHKI~m ~ rt · no napaMeTpy 

t . lfMeeM: 

o~rt = J_ (X~ 
~t N rt . (II) 

~2~~ b. 0 
~t 

(I2). 

B ciury yCJIOBIDI (I2) cnpa:BeNJl'!Bll HepaneHcTna . . . . 

:. __ ··o-~- .i <X>, L. ~--a h. ~-~ .i {?f: >r 
. N .· ro ~t · . N . ~ · (I3) 

'ripo~HTer~pyeM Tenepl> (I3) no napaMeTpy. t n npeieJi~x oT. 0 ,ll;O 
' . . . . -

I. YtJIITHBaH SIBHOS BHpaJKelllie ]J)JII onepaTopa ·"Ji , HaxO,ll;HM: 

. . ' '. 1 . . 3 ' 1 ':: 
0~ ~r;(C)- \r ~- 1 J( L \IQ( -::-CO()· >r ,·_, 

o . ..C•d . . (I4) 

r,ll;e Sr ·, n ~r,(C) -c:so6o,ll;Hlle aireprlll'I, nocTpoeini~e Ha ~cEone .raMJml>-
~ 0 .. ~ 

.TOHRalion.'(5) n (?) cooTneTcTneHHo •. 

Ha liepaneHCTB CI4)'BH,ll;HO, '!TO 'H8MY"!!IIYJO _aTI~poKCll!.ulUUIO .wm~ ~-~· 
MOlKHO TIOJiytillTl>, BH6HpaSI a6COJIIOTHHii .MIIHHMYM .!flYHKURU ~r4(C )" .. 
B TotJKe MHHRMYMa IIMeeM · 

I·. 

~C..c ' 
~0· (I5) 

6 

~ ; 

l 
l 

.j 

-~ j 

·\. 

:~ 

l 
f 

' J 

.. l ·:I 

.Jl 
·' 

I 

" ,r 
~ ... · r . 

.,-; •.1 

..... ; 
I ,. 

! 

,nmr npo_cToTH sanHcH nne,ll;eM·o6oaHatJemre: 

f,. = mitn~r.(C). 
•o (C) o .· 

HeTpy,ll;Ho BH,ll;eTl>, 'ITO yCJioBIDI . (I5) npHBO,ll;liT K ypanHeHIDIM MOJieKyJUJp

Horo noJUJ: 

co(= ( l)ro 
.• (I6)' 

HJil'I B SIBHOM BH,ll;e: 

C"'=-JCt~.+~hrt"' th~ 
-E. . .. e (I?). 

r,11;e 

E = yt_ lJC" +~~n•}2',' 
o<'"" . r·. 

(IB) 

Peniemm ypanHeHHii (I?), O"!SBU,Il;HO, IDIISIOT Bll,I( 

CD{= C n-< , 
(I9) 

r,11;e C onpe,ll;eJIRSTCJI 1'!3 ypaBHSHIDI 

. 
(20) 

3aMSTHM T8I18}ll> 1 '!TO 118 OIIp8,11;8JI8HID! (4) If BH60pa raMI1Jil>TOHHaHa 

r B DH,Il;e (5) CJie.nyeT BHIIOJIHeHHe YCJIOBHii 

UI.d~t 
2 , Htx ,Ip]J~ N ' 

. 3 . 

11 rr, I.d-~ ~ 2./'f L \~"'I 
. . . .· ' .. o("-f 

(2I) 

r,ll;e II··: t osHatJaeT oneHKY no aofMe. 
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Ha OCHOBe pesynTaTOB pa6on/7/ HeTpy~o UOKa38T:&, 'ITO .It1Ifi. 

coo6o.nnofi anepriDI ir cHcTeMII (5) npH BmiOJIH~:mm: yCJioBHil: (21) HMeeT 

MecTo oneHKa 

Q f. ~ fo - ~I"' ~ eN 1 
(22) 

r.ne eN- 0 llplii N - 00 paBHOMepHO no OTHOmemm K TeMnepaType 

a lii BHelliHeMY UOJIIO h 
0CT8HOBHMCR BKpaTne·na OCHOBHUX UOJIOXeHRHX ,IJ;OKa98TBJibCTB8 

H npHBB,IJ;eM RBHHR BH,n ,nnR OUeHKR B npaBOil: 'l8CTH nepaBeRCTBa (22). 

BepneMCR K. pacCMoTpemm nepaBeHCTBa · (14). OTMeTHM, . 'ITO ono - ' ,-~ . . -

cnpaBe,ItJIIIBO .ItiDI JII06J:JX C c( , B 'laCTHOCTH n .n;.7Ill Col-::. ( lalfr: 
1 3 2 

0 ~ ~ro- ~r ~ 2;-:J < L Oe>£ -{ 1"')r) >r J 
c< .. 1 .· . (23) 

r.ne . -~ r
0 

npe,ncTaBJilleT co6oii HaHMElH:&mee sH~'l~HHe <IJyiimnm ~ ro (C) • 

Koppe~OHHOB cpe~ee B IIpaBOil: 'laCTH HepaBeHCTBS (23) nyTeM 

HsBecTHJ:JX <lJopMaJI])HUX npeo6paso:SaHHil:/7 I neTpy~o onen~T:& qepes BTopue 

npoHSBO,ll;HHB OT CB060,nHOil: 3HepriDI ~ r · IIO. B~elliHBMY IIOJIIO ~« : 

,• 

1 3 '2. • 

0~ ~ro-.~r ~ 2 J( ~-~ll~-(l"')r); >r ~-. 
~ ~ r_ a1.~r) + J { u~IJf\ )

1

'~(_:; il1 ~r) .. 
;{: 2ft1N ~1 \ ~ \ f" N . aft~ , (24) 

npll'leM 

~2.~ -1J[ ~0 
(25) 

ECJIH 6u MH pacno~ararrH cBe,neHBRMH o6 orpaHH'lBHHOCTH BTOPHX 

npoiiiSBO,ll;Hl:JX )l~r~a~!, J/IMeKllJli{X CMHCJI Mai'HIIIT~Oii BOCIIpHHM'iHBO~'rH, imma 

sa,n;aqa 6~a 6H ~meHa. MH, O,ll;HaKO, MOlltBM IIOKaSaT:& orpaHH'lEiHHOCT:& 

TOJI:&KO nepBOH IIpoHSBO,ll;HOR (HaMarHH'leHHOCTIII): 

8 

i 
! 

• .. 
1 

( 

i 

;. 

. ' I ~ \ ~ ~ \< I<(>r r ~ f" ' ~he< ' . . (26) 

Eo~ee TOrO ~ B TO'l:Ke <lJa30BOrO rrepexo,na 9 = e c ( B HaiiiBM C~yqae 
. 1 . 

ec = ,J ) npOHSBO.n;HM ~ I'· ' :3aBe,IJ;OMO He orpaHH'leHa. II03TOMY 
· an.c n .. O. • 

H8M_IIpH.D;iiTCR BOCII0~:&30B8TI>CR CJie.nyiOIIlll:M npHeMOM •. 

BBe.neM o6osna'leHHe: 

A{h) = ~ro- ~r 
(27) 

C Y'lSTOM OUBHKH (26) IIIMeeM: 
. 3 ' ._. 

I A ch'JI ~ L (max I ~~~~~-l«l) +I A (fJI =f 
c(=1 • 

~ 12f'1f-~+ 11tfll (28) 
. r.rte 

he(+e~~c(-~ A"'+2t 
(29) 

H ( -npoRSBOJibHOe • .IiJm OUBHKR Be~ \d (f)fnpHMeHHM Te~peMy 
0 Cpe,ll;HeM:. 

~,.+2t. c . 

~<fJ =. f3 s~~ ~{h)aJ 
~ ·.. ""+l '· " (30) . 

ECJIH Tenep:o nponHTerpzpoBaTI> HepaBeHcTBo (24)·no r B npe-

.nenai (29) c y'liiToM Toro, 'ITo · 

..!.. rcr d.' {- a-:fr:) ~ ~ 
t3 J JJ · ~ h~ · e 

13 ~n c!h t--· ~:f:. )2/3 L ~:r t'3, 
e . gn~ ' 

(31) 

nOJiyqaeY: 
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[. 

' 

lA(?)\ ~ 3:JS,_1 +GJ I ~~"1(1 )21
3 

. ? f1 fN . \ f N_ • (3Z) 

TaK KaK B BHpalltemm (32) ~ · :~mee~ npoRSBOJII>Hoe nOJioDTeJI:&Hoe 

SHa'leHRe, BH6epeM 

f '"" ('AJN'~~s 
H, KCUO~SYR (2?), (28),(32), OKOH'lSTe~HO.~~eM 

r,IJ;e 

o ~ ~n- gr ~ eN 
. D 1 

38 
Ew = N3/s 

3 

+ U.J +6J 1'~(~j.)lt'l)2t3 
N'% . 

TaKRM o6paSOM, Mil UOKSSaJm, 'ITO HS SaMKHYTOM MHO:ateCTBe: 

I hI ~ tta . , o ~ e ~ so . . . , 

(33) 

(34) 

(35) 

coodo,IJ;HSR aHeprM cncTeMH (3) ~~(~) paBHOMepH:o no BHeiDHe~ noJIJJ 

h R TeMIIepaType e CXO,IJ;HTCR npR N- 00 K CB060,IJ;HOil ~mep!'lm 

8r..(~) 
Iro(i~}'= i 'JC 1 -e&,2&.JC+fi~· (3~) 

r,IJ;e 
c~C(h) · ·· . B 

- pemeHKe ypaBHeHKR (20), peaJm3yxlDt66 a6COJIJJTmdi 

MHHKMYM cFYHKUID! ( 36) • 

PaCCMOTpRM Tenep:& BOnpoC 0 6nRSOCTH'KOppenHUHOHHHX cFYH~ K 

HSMarHHti6HHOCT6H ~ MO,IJ;e~Horo K annpoKCHMRPYJJIItero rru.mJI:&TOHRaHa. 

. .ri.im npoCTe!meii MO,IJ;enR THna ERilJ aHaJIOI'H'IH.Oe paCCMOTpeHKe npoBO,IJ;HJIOC:& . . 

10 
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l. 
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)\ 

f~' 
.. 'j_ 
·-·1 

.. "J 
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I 

. B pa6oTe/6/. ~enep:& MH o6o6!llRM MeTo,IJ; sToit pa6oTll Ha CJiytiaii MO,IJ;e~Horo 
rru.mJI:&TOHKaHa THna ( 5) • 

YcTaHoBHM cHatia.na "6nRSOCT:&" cp~,D;HHX sHatieHHii < Iol)r 
K' Be.mroniW~ Co(= <rot>ro H UOKa:ateM SC~OTH'ieCKyx> MaJIOCT:& cpe,Wtero 

3 . . ~ 
L ( ( lc( -( I«>ro) >r 
o(:1 .. (3?)' 

· ,lWr STOro BH.n;ORSMeimM ra~:&TOHHaH: (5), BBO.IilJ ~ Y,IJ;06CTBa 

napaMeTp ~ ( 0 ~ g ~ 1_) , xapaKTepHSYJJniHii HHT6HCHBHOCT:& B3aHMO.IJ;eiiCT-

BIDI, T.e. C,IJ;eJiaeM SaMeHy J- g'J (B OKOH'lSTeJI:&HHX BllpallteHIDIX Mhl 

UOJIOJ!tKM ~ = {. . ) : . 
. ., ' . 

i _3 2 3 
r-- 2 ~JN2. lot -·ttNI h~II( 

o(:1 a£:.1 (38) 

Tor,IJ;a 

. . 3 ·.·.. •.· • 1 ._3 .. ~--. 
ro. =- N f-r (g-JC~ +f4~ot)I« ~ !'!'JN ~"c!< ... (39) 

3.n;ec:o no-npeZHeMY 

c' = c ri.(. 
o{ '. ' 

H C Tenep:o ecT:& pemeHHe ypaBHeHIDI 

c-~ ur£... . e ' (40) 

r.n;e 

E -= ~ 'JC + f" ~ 
"(4!) 

II 
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p 
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HeTpy,m!o IIOJIY'lliT:O CJIB.Izy!OIItliB BllpaJKeHIDI: 

ll 

~ ~ro =--rCci 
att~ 

()~r =- _ r < Ict}" 
alit( 

~~ro ·=- _! 3 t C 2 = ·-.! 3C2
, 

~ cL . 2. «~1 ('{ 2 

(42)' 

d 3 . 

~~r ':. .:... J_ J L. ( r!}r ~ (43) 
~g. 2 o{:1 ' 

Tor.na,. o'!eBM,nHo, 

3 2. 2 ~~ 2 3 ~.1 . 
~1< li.c -cci) >r. = J" ~'t - l" k c~ ;)hot.. (44> 

Or(eHHM BeJilllillliY Ilpol13BO,m!h!X B IlpaBOH 'i3CTH COOTHOme~ {44). 

IlpcJK,ne ncero 33MB TUM, 'iTO ll3 HepaBBHCTB . ; 

~l~r L. 0 .· ~1fr L 0 
191 - ·· J aft~ - · (45) 

CJle.nyeT 

a2L\ ?/c ...... ., ro 
' t.1. p. ~ 

()1'\11( 3t'lat 

~ttl ~'l.Jr. 
-~-0 
~~'1.- ~t (46) 

IIpoH3BO,I(Jl ,nHqxpepeHUl'lpoBaHHe npanoft ·'iaCTH HepaneHcTna ( 46) c Y'lEi

TOM ypaBHeliHR (40), CJIYJKaiitero onpe,neJieHHeM C , nOJiy'!aeu 

~1tl > - D (SJ 
' 1 - 1 '"if 
''lA 
~ h~ ~ - D "l S l , 

(47) 

12 

r.ne ' · .. ·J~ 
D~C&J = f4S 

', ', {4 
J)h (S)= T 

,I(Jm ncex . ft ~ S >0 • 
Tenep:D, npHMeHwl: JieMMY padoT11/6/, Haxo,I(llM CJie~e oueiOOi: 

I ;~ \ £. 2 ~ 2E'.,ll,(8 J • ;.. 2. v z ~iN' 
H 

,.;t
4

\ ~· 2~~£NJ)h(S( ~ i~ 2 ~£N'· .• 

One:mw. (48) yrulili:JB3BT Ha HBpaBHOMBpHYJO IIO IIOJIIO CXO,I(HMOCT:D 

(48) 

( Iipn N..:. ·0<) ·. ) n oRpec.fHocTn To'IRH I hI ~: 0 . Hamrmi:'leHHocTn Mo,neJI:&-. 

Hol1 cnci'eMil (3) M~ihl. R Ha'M8I'HrieHuocTn B npneiJOOKeHHa MoJieRY

JISIIlHOro IIOJI.fi M0 (h) • 
TaR 1np£ JII06oM h ~ 8 > 0 z3 (48) EMeeM: 

. \ Mw01) -MoO~ l\ ;v c~~·· ~ .. 

0,I(IlaRO H3 CHMMBTpm'I raMRJI:DTOHHaHa ( 3) CJie.nyeT 1 'iTO Henpep!1BHM 

no n~JIIO.H TeMIIepaType, ,npn JII06oM.KOHe'iHOM. N , <PY~.M,.,(J;') 
o6pa!llaeTCJI B HYJII> npz A-o liJUI.Bcex T~~epa;yp. ·T.e •. IIpn /t .... o 
_H 9 < €) c IIOJIY'laBM ROHe"'Hldi CRQ'iOR: 

I M,.,(o) -:- MolO)\ = I Mo(oJl'>O 1 - .... 
MN(ed - .... 

R Mo U·\) Ha onpe,neJIJmuiHii HepaBHOMBPHYil CXO,I(HMOCT:D 

~€: [S;o),. 
BosBpa!llSffC:D R cooTHomemm (44), Mll nOJiy'!aer.t HepaBeHcTBo: 

-! .~ ,· .. 

3 • 

I ~1(( Ioe -C0()
1 >,.J .~ t6 V ~s . k ~ 8- ~ 0 • (49) ' . 

13 
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·' Gne~eT oco6o yxasaTb Ha To, ~To~ oneHOK (48) H (49). 

cymeCTBCHHO BaKHHM RBHHeTCfl TIO~OK COBepmeHHR npe~e~bHHX nepexo~OB. 

CorJiaCHO OIIpe~eJieHHD KBa3HCpe~/9/ CHa~a ~OJilKeH OCymeCTBHHT;&Cfl 

o6ulffillil npc~eJibHUil nepexo~ cTaTncTwiecKo:ii @lsmm N- oo, a noToM 

paccMaTpimaeTca npe~e~ npn: h- 0 

KaK 6WIO He.l¥lBHO nORa3aHO/I0/, npoRSBMbiDm BI160p napm.teTpoB, 

CHHMaromKX BUpo~eHHe, MOEeT nPHBeCTH K OTCYTCTBHD npe~e~ B onpe~e

JieHHH KBaSHcpe~Hero. ,U1m Toro, ~To6u ns6eJEaTb no~o6Horo Po~ Tpy~

Hocrn, .JIO! npe~araJica HOBU:ii cnoco6 BBe~e~ TaKHx napaMeTpon, 

npnoo~ntltli K peHopvmponKe ncxo~oro. raMMbTOHHaHa. B HameM ~~ae, 

TaK KaK l:JJcr (I9),no~06Huil BU6op. napaMeTP?B npoHCXO~T 8BTOMaTH

~eCKH n ·non poe o6 oTcyTcTnnn npe~eJia npH "-o B onpe~e~eHHH KBasncpe~· 
Hero He nosHHKaeT • 

. 3aMeTHB ~aJiee, 'ITO oneHKa, aHSJIO~HaR ( 49) ,,HMeeT MeCTO II Will 

onepaTopon: 

rt =l(r"±r Iy) 
2 ' 

(50) 

,UeiiCTBI1:Te~HO, BBO~ COOTBeTCTBymll!He KOHCTaHTU 

c± 7' ~ ( c" ± t cY) 
(5I) 

C ~eTOM (49) H (2!) Haxo~: 

. \((I±-c±)ll1=-C:t:)>r\ s 8V?f'~ iN 1 .~iJ:8:>o .• 
. (52) 

Bocnonb3yeMCfl He3aBIICHMOCTbiD oneHOK .(3~), (49) H (52) OT_BU-

6opa t\c( (L11! =1) II ~ y~o6CTBa npoBe~eM ~aJibHeiimee .paCCMOTpeHlte B 
DC. 

CIICTeMe KOO~aT,.r~e 

rr .... \ P, o ,11,_ 

14 

"-.~ .. 
.. , 

.-
•l 3 

"'' ~' 

'" 

T.e. BU6epeM OCb Z no HanpaBireHHD mielliHero MarHHTHoro· noJIR •. o~e-
:· . ·,·:. . .. ± ·_, 
~0, npn TaKOM BU6ope C -= 0 . ; 

. .. .. . . .·· . .. .. . .. . + 
BBe~eM onepaTopu·n re:iiaeH6eprODCKOM npe~cTa~eHHH er-(t) -- . . . . . 

H <J±(t) ; y~oMeTBOpmollllle ypaBHeHHRM ~IEeHHR no raMMbTOimauy 

r H ~- COOTBeTCTBeHHO: 

r.Iie 

. d. ,._:f- + c - . R l= 
l d.t v p - () (f'p+ = p 

R..:. _· __ tR+)+- R''~l +. Rl'Z._l 
P -:- '\ P - . p· r ' 

R'1'= 'J[cr.;;r +1-c.r:-z] p p ·. p ' 
. . . . . ,' . 

R~ 1 ~ ~') [(1"p- (I:~ CJ + (I~~ C)<rf"J 

·u. 

. d. ....:.. - + c ,..._._ 
~ d.t <Jp + - C..i<Jp+ = 0 

npn1J~M 

.~'-·". ·~ s = 2 (Jc-+ rft) . 
.•. . . ~ ~ ,. 

0tieBii~O, pa3HOCTH STHX ·onepaTOpoB: 

± _± - ± L\p = o-, -:- O"p .. ' 

y.noBJieTBOP.~IOT ypanHeHIDIM (53) c Ha'laJILHHMH y~oBHnMn 

± . ' " 
Llp(O)-= 0. 

(53) 

(54) 

(55) • 

~.~.;;; . 

(56) 

(5?f 

·irerno nponepun, ·'ITO :pemeHIDIMH ypa'imeunii (53)· c HatiaJn.HUr.m yc.:.. . . 
JioB;illM!i (5?) 6YJIYT orrepaTopHue BUpaEeHIDT 
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t . . . . 
-i.&t {' ±. t:t' 

~~(t)=±ie"'" get R;H'J~t'. 

C ytieToM HepaBeHcTBa H.H. EoroJII06o:sal9/ 

\(A B)l f. ~ \ (AI\+)\\'B+s)f , 

H oUCHOK (49), (52) IIMOOM: 
tt 

\(Aj,ltll\~tt))r\L ~) \<R; lt1)R;(t2\)r\ J.t1d.t2 f 
00 . 

(58) 

tt~----------------~ ~ ~~ l<R;t~)Rt(~l)I\(Rp(t,)R~(t2.)>\J.t,dtl L SN{~)t~ ·, 
0 0 (59) 

r.l(e 

SN(h)- 0 J h > 0 
N-oo 

C ITOMOmbiD_ OUOHKH (59) ROrKO .l(OKa3aTb acRMITTOTKqOCKYID 6RH30CTb 

BpeMeHHHX KoppeJIHUKOHHHX <PYHKU>Iii, rrocTpoeri:Hh!X Ha ocHoBe HCXO.l(Horo 

(5) H arrrrpoKC_HMHpYJOmero (7) raMMbTOIIHa~OB. llpo;n;eMOHCTpHpyeM STO Ha 

rrpoCTOM rrpiiMepe <fJYHKUHH THITa <(Tp-(~)cip+(iJ)r U ITOKaJJtOM npelK,I(e 

Bcero 6Rnaocn · ( <T,-ctJ<Yp+(o))r K (<Tp -ct) tr-+coJ)r 
IfMeeM: 

I ( o;, -ct) (J/ (oJ >r - < <r,; (t) ~P+ {oJ)r I = 

= I<. 6j...:lt) <rp +coJ)r- ( (cr-p-Ct) -Aj. (t))o-p~ (o) >r l ~ 
. ~I< L\"P_ltl<fj/Co)>r \ ~j I <A"PltlAt {t))\j(O"r-toJ op+_coJ)\ '~ 

~ i cSN(") 
1 

't:l 
1 

(
- · ,.._ iEt · 
~p~(t) O'"p~(oJ)r-= e <~p-(O)O""p+(o))f' 
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- J . 

·' 
OTKy.l(a , 

. l<crp-(t) ~p~(o))r.~ ei&t(O""p-(~Jop+(o)/r\ f:~8N(It(lt\. 
(60) 

r.l(e 

AHaROrKqHo .l(OKa3HBaeTCH HepaBeHCTBO 

. . i. c t . .IT'i'i"7 
\(<rp+(tlop-co))r- e- < <rp+<oJ <Tp-(oJ)r \ L v 8N(h} It: I. 

. (6I) 

PaccMOTpHM Tenepb Bonpoc 0 6RH30CTH KOppeJiiiUKO~llX <})yHKintlt 

<:cr-P-c~>O/<oJ)~ n < <Jp-ctj6p+co))ro · • 
BBe.l(eM cneKTpaRbHHO npe.l(CTaBROHKH: 

<cr-p-~t) tr/<o} >r·-= 1 '}(cu) e_iwt olw · .. (62) 

-oo 

PaccMOTpHM BCllOMoraTBnbHYD <fJYHKUKID/S/: 

00 . 

··lp (t) = ~,.,. ( {! ~~ ~ )} e-iwtd.. 
. 1' 2 Jl -~ l f 't' \ .f w ,, 

(63) . 

<j>("i!):f(l-<'l' ,lziL1 •. 
' l- 0 ~('2\~1~· 

(64) 

CooTHOWOHHe, o6paTHOe (63), HMOOT B~:· 

4 thl w-E) 1 . i~t . 1 ~'.T = J lfp<tJ ~ . d.t 
-00 

17 ~-

(65)'. 



f 

YMHOJKrui Tenep:b HepaBeHCTBO (60) li (61) Ha llf'pLt)l li 

RHTerpiipyR no t . B 6ecKoHe'IIWX npe,n:eJiax, Haii.n;eM! 
00 

I r J(w) q, (w;e) clw~.:.... (cr-p~(O) <Jp+(o)>r \ ~ 
-oo . 

~---.-
L pt8NlhJ ~ (lfp{tJIItldt I 

-OD .. ; .. 

- c.> 
I_L;;<~J ~e <P ( "';~ )4w -< <rr+ coJ O""p-.(o) lr \ ~ 

oa-

L p~~SN--:(~,__,,. ~ llfp(tJIItl d.t 
-oo . . . 

(66) 

(67) 

OneHRBB.Ii RHTerpaJI B npaBO~ ~aCTH BHpaxeHRH (66), (67),Haxo,n:HM: 
00 ... . .. . . . 

J_LJ'(w} cp ( wp-s) ~w -(opl'oJap+<oJ)rl ~) ~SN(I,)'B4 ~ 
- ' 

~ w . -
I_L'}(w).ee 4>(wJ'-E; )d.w -<a;.+{oJup-loJ>r,\~; ~~N(It)'B.,, (68) 

r.n:e 
00 -

B1 = ~]{ -~~ I_Lclx <Pyoe-iVK _\ (69) 

f'h(w-e) . . 3aMeTRM, ~To <liYHKinill 't' T OTJIR"rna oT HYJlll TOJII>Ko B o6-

JiacTn [;-p 4.. w <. [, + p ,, R npRMeHHM TeopeMY o cpe,n:HeM. K HHTerpaJiy 

HepaBeBCTBa (69): 
~- .. _· s 'J(L.U) e ';: cp (~ )dw = e e ~,'J(w).<P(Wf-& )'Jw , 

p -oo -oo . (70) 

's.n:e ci> I f1 ~ 1. 
C y~eTOM COOTHOme~_(70) HepaBeHCTBa (68), (69) MoryT 6HT:b 

. npe,n:cTaBJieHH CJie,n:yx}inim. o6pas6M: ·: 
'··.:: . ' .._. 

S J(w} ¢(wii )dw...:. <a;.-co)<rp+(o})r ~ ~ ' 
-oo 
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'· 

., 

.. 

. ,.. ~ / 

e ~ oos J(~) cp(~) dC.V =<u/(o)CJp~(ofJr+"}t _, ·- .. 
. . ' f . ' . . ' . . (7!) 

-00 

r.n:e 

111-t,:t ,. L v 8AI(t\,' Bi' • . '' 

0Tclll,n:a mvreeM: 
. t-+-lP . 

_ + 1 · · -- .{ ~2. -~1e-r 
.(ap+co>up-(oJ)r = +S+Jf ± p _ wr 
· 1 + e- e . 1 + e s 

' . . - ,. .. (72) -. .. '* . . 
· B cJtiJIY npo:a:sBoJII>HocTn y noJioDM p = V SN(Itf n y~eM, ~o_ p ... 0 

n ~M/p-:-'0 rrp:a: N-oo ., /r>O · . IIoaTOMY (72) MOltHO nepenn- · 

caTI> B :mr.n;e 

<'&p::r(oJop±co)> =.-- i ±B ':t ¥J~~~J., 
~r 1+eT · 

(73) 
~~ 

' llpll'ieM WYmtnru! 

fp .. 1 h ) - 0 , . 1 h >0 • 
_ N .. N_-oo 

c ,n:pyro~ 9TOpoHH, nyTeM Henocpe~cT~eHHHX B~6JieHRft.JierKo 

nOJI~T:o: 

4 < a: + ( 0) o; ± ( 0 J >r. ~ ~ 
P - . ~- 4+e-e 

,' 

(74). 

Tenep:b .R3 mtpax_eHHfi (73), (74), (GO), (61) llOJIY1iaeM OKO~aTe.m,;.. 
' .. - . ' 

HYJO oneHKy_: 

.· 
\< crp+f9 cr-/- (tt}>r ~ <rs,+ (tJa-/l't)~ \~~&tiM lt~tl + (75) 

'- : .~ . . ' ' 

1'9 . , +'((~I h) ~ 

._;! 
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TalWM 06p130M, Ml:l nOKa3aJill, 'ITO B _npe.I(eJie 60JI:&mofi cttCTeMH 

( N _. o0 ) npoCTefulme .ItBJXBpeMeHHYe RoPpem!ItiiOHHHe lilYHRitm ]J)ISI • 

:::'ID.mJI:&TO:!DiaHa (5) COBruwuYr C KOp~O~ «lJyma:nmMH, B!I'DCJieH

fiHI\m no np;x6.1mJI:eHHOJIIY rai.mJn.TO~HY ( 7). CJre,eyeT 3aMeT¥!T:& ~ 'ITO. 
• • • > 

npoBe.IteHHoe 3,IteCI> ltOR838TeJI:&CTBO MOllteT 6l:IT:& oCSoCSmeHO Ha. CJIY1J8fi , 

npoH3BoJII>HllX (A(t) B{'L)) , r.ne-: A~ B ..; ffil01r3Be.Itemis! KoHe"!Horo 

"UiCJia onep~.TopoB IIay.m'. or-, a;,+ • EoJiee TOro. aHaJIO:rntm:Oe P?-c
CMOTpeHRe. MOllteT Cli:ITI> IIpOBe,IteHO B oCSmeM c.nyqae S -BpeMeHHmc KoppeM;.. 

UliOHH!Dt cpYHKill'tl1 . 

··-, 

(AJ~1)AJ.tz.) ... Asltsl> 

3ammieM ,ItaJiee, 'ITO R3 Hepa.BeHCTB (75) JierKO MOrYT. 61:IT:Ij no~ 

TpoeHU OtleHIGt ]J)ISI COOTBeTCTBYJI!liiiX «lJYHI<Itd I'plma. 

ABTop,i C"U!Tar:T, npwrrmiM .I(OJII'OM noCSJiaro.I(apnT:& H.H. Eoroml6c>Ba 
I ,_: •• . ~ 

(MJI.) sa BHHM8HHe K pa6oTe n noJie3HHe oCSc~eHRH. 

.liRTepaTypa 

r. H.H. Eo!'().7ID6oB. mum, p..;.srr, .IfY6Ha, I960. ~ 

2. F .Bitter. Introduction to :r'erromagnetism, Hm1 York, 1937. 

3. R. Drout. ::itatistical r.:cchanic s of :r'erroma:{;netism in Uagnetism 
II ,-.., .;err York , 19~5. 

·4. G.:;chari'. rhys.Letters,JOA,·12J, 1972. 

5 •. t.'ihi:r:-:inr,. Comr.J.I.:nth.l'hys •. ,71 --181i 1968. 

6. H.H. EoroJD06oB (MJI.). ~7-I, KHe~, 1967. 

7. A.C. ~BCJ5!d1. HT0-:-7I-56P, !WeB,. I97I. 

8. H.H •. EoroJID6oB (M.."'.). HN-7I-I26P, KneB, I97I. 

9. H.;ll~ EoroJD06oB. O:IDUI, P-I45I, ,Uy6Ha, 1963. 

IO. H.H. Eoro:no6oBC(i~.).~. 5, I36,I97I. 

Pv<:omtcb noc:rymua B ns.na:reJILCKHll o:r;;:eJI 
• .1.9 .HHBap.H I97J r. 
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Y cJiomui o6MeHa 
- ,, IIpenpHHTbi H coo6meHHH OIUJ.ll paccbmaiOTCH 6ecnna'rHo, Ha ocHoBe 

B3aHMHOrO o6MeHa, YHHBepCHTeTeM, HHCTHTyTaM·, na6opaTOpH.HM, 

.. 6H6JIHOTeKaM, Hay'-IHbiM rpynnaM H OT;:J;eJibHbiM yqeHbiM 6onee 50 CTpaH. 

Mbi O)KH;:J;aeM, '-ITO nony'-laTeJIH HJ;:J;aHHH OllRll 6yp;yT caMH npoxa· 

JillTb HHHJ:lHaTHBY B 6ecnna THOH nocbiJIKe ny6JIHKa!lHH B ,ny6Hy. B nopx.nKe 

.,.>:'~- 'o6MeHa npHHHMaiOTC.H Hay'-IHbiC KHHrH, )f(ypHaJibl, npenpHHTbl H HHOrO 

BH;:J;a ny6nHKaUHH no TeMaTHKe Oll51ll. 

-.. 

E;:J;HHCTBeHHhiH BH;:J; ny6nHKaUHH,KOTOPbiH HaM npHCbiJiaTb He cne.ny

eT,·JTO penpHHTbl /oTTHCKH CTaTeH, y)f(e ony6JIHKOBaHHbiX B Hay'-IHbiX 

)f(ypHanax/. 
B pllp;e cnyqaea Mbl caMH o6pamaeMcll K nonyqa TeJillM HaiUHX HJ;:J;a • 

HHH C npOCb60H 6ecnnaTHO npHCJiaTb HaM KaKHe•JIH60 KHHrH HJIH 

BblllHCaTb .llJlll HaiUeH 6H6JIHOTCKH Hay'-IHbie )f(ypHaJibl, H3;:J;aiOIIlHeC.H BUX . 

cTpanax. 

0TAeJihHbiS 3anpOCbi 
If3;:J;aTeJibCKHH OT;:J;eJI C)f(erop;HO BblllOJIH.HeT OKOJIO 3 000 OT)J;CJibHbiX 

Janpocoa Ha BhiCbiJIKY npenpHHTOB H coo6meHHH Oll51ll. B TaKHX Ja· 

npocax cnep;yeT o6K3aTeJibHO yKa3hiBaTb HH.UeKc JanpaiUHBaeMoro 

H3)J;aHH.!l, · 

AApeca 

IIHCbMa no BCCM BOnpocaM 06J14eHa ny6JIHKaJ:lH.HMH, a TaK)f(C Janpo· ,· 

Chi Ha oT;:J;eJibHbie HJ;:J;aHHll cnep;yeT nanpaBJI.HTh no ap;pecy: 

101000 MocKI3a, 
T.llai3Hbli1 no'-lmaMm, n/Jl 79. 

. H3oame.llbCKUi1 omoe.ll 
06oeouHeHHOZO uHcmumyma 
JloepHbiX UCC.IleOOI3QHUU. 

Ap;pec ;:J;JIH nocLIJIKH acex ny6JIHKaUHH B nopll;:J;Ke o6MeHa; a TaK)f(e 

));Jill 6ecnJiaTHOH nop;nHCKH Ha Hay'-IHbiC )f(ypHaJihi:_ 

101000 MOCI<I3Q, 
T.llai3Hblil no'-lmaMm, n/Jl 79. 
Hay'-IHo·mexHu'-lecKaJl 6u6AUOI'JeKa 
06'beOUHeHH020 UHCI'IUI'IYriQ 
JlOepHbiX UCC.IleOOI3QHUU • . 
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