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06 8Cf!MI1TOTfi'!BCKfl TO'!HOM pBWBHflfl MOABJibHNX 38A8'l 

C 8AAHTf!BHNM raMHI1bTOHfi8HOM 

l 
.Qng MOABIIbHbiX 38A8'! C 8AAf!Tf!BHbiM raMf!JibTOHf!BHOM ITOCTpOBHO 8Cf!MI1-

TOTf!'!BCKfl TO'!HOB peWBHf!B Ha OCHOBB 11p<!Hllf!l18 MHHf!M8KCa H,H,Eoromo6oaa 

( 1\W,), B Ka'!BCTBB rrpHMepa paccMaTpf!BaeTCSI reli3eH6eproBCKaSI MOABnh c 

AaiibHOABHCTBHBM MBlKAY CI1f!H8Mif, 

Pa6ora BblliOJIHBHa B fla6opaTopHH TeopeTH'!BCKoii cjlu3HKH Ol1.HI1. 

C00611.1eHMe 06be,l:IMHeHHOrO MHCTMTyTa B,l:lepHb!X MCCJie,l:IOBBHMii 

,ll,y6Ha 1975 

Lapushkin S.S. Pl7 8820 
On Asymptotically Exact Solution of Hodel 
Problems with Additive Hamiltonian 

For model problems with the additive Hamiltonian ther1 
were constructed asymptotically exact solutions on the 
basis of minimax principle by N.N. Bogolubov (junior). 
As an example the Heisenberg model with long-range inter- I 
action between spins is considered. 

The investigation has been performed at the Labora­
tory of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research 
Dubna 1975 
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mMpOKOe npH3H8HHe B COBpeueHHO~ CTBTHCTHqeCKOft ~H3HKe 

nonyqHAH KeTO~ HCCJ16AOB8HHH KOA6JibH~X CHCTeK, AOllYCKBD~HX 

BCHKllTOTHqecKH TOqHOe pemeHHe B TepKOAHHBUHqecKOK npeAene • 

3HaqHT6JibH~ft ycnex B H3yqeHHH CllHHOB~ KOAeJibHHX raKHnbTO­

HHBHOB OK838JICH B03KOKHHM llpH npHUeHeHHH llpHH~HllB KHHHMBKCB 

H.H.BoronD60BB (KH.), OCHOBBHHOrO HB BB6A6HHH annpoKCHMHpym­

mero raKHJibTOHHBHB AJIH KOA6JibHHX 38ABq, COAepEa~HX OAHOBpe­

UeHHO qJieHH C llOJIOEMT6JibHHK H OTpH~aTeJibHHK B38HMOAe~CTBH6M 

[}. ~. 
MeTOA annpoKCHMHpym~Hx rauHn»TOHHBHOB noaBOJIHJI paccuoTpeT» 

BCHKllTOTHqecKHe CBOICTBB KOA6JIH M3HHra, BKJ~mqam~eft HBPHAY 

CO B38HMOAe~CTBH6K K6EAY 6JIHEBIWHMH COCeAHMH llOJIOEHT6JibHOe 

HH~HHHT63HU8JibHO uanoe A8JibHOA6ICTBym~ee B38HKOA6ftCTBH6 

THna "Bce-co-BceuH 11 [3]. JlnH onpe,l!eneHHoro Knacca KOAenel c 

llOJIOEHTeJibHHK A8JibHOA61CTBH6K B pa6oTe [4] npe,l!JIOEeHO ,l!OK8-

38T6JibCTBO BCHKllTOTHqecKOft 6JIH30CTH llJIOTHOCTel CB060,l!HHX 

3HeprHI KO,l!6JibHOI H annpOKCHKHpymmel CHCT6M HCXOAH H3 B,l!­

AHTHBHOCTH annpOKCHKHpym~ero rBMHJibTOHHBHBo llyTeK llOCTpOeHHH 

B,l!,l!MTHBHOrO annpOKCHKHpym~ero raMHJihTOHHBHB Y.l!8JI0Ch TBKEe 

8CHMllTOTHqeCKH TOqHQ pemHTh 38Aaqy C KJIBCTepHHM B38HKOA61-

CTBH6K U6:&,JQ' CllHHBKH[5]. 

YcnoBHKCH H83HBBT» BA,l!HTHBHUK annpoKcHuHpym~Hft raMHn»­

TOHHBH, npe,l!CTBBJIHD~HI co6ol T6H30pHym cyuuy O,l!HOqacTHqHHX 

raUHJ!bTOHH8HOB, 8 KOA6JibHH6 38,l!8qH, ,l!OllYCKBDmHe llpH T8KOU 

llOCTpOeHHH BCHMllTOTHqecKH TOqHoe pemeHHe - 38,l!aqaUH C 8,l!­

,l!HTHBHHU raMHJibTOHHBHOKo 3aueTHK, qTO OBOICTB8 T6H30pHHX 
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cyKM H npoHaBe~eHH~ onepatopoB B rH~D6eproB~X npocTpaHcTBax 

BeCDIIa aqxpeKTHBHO npHKeHeH~ T.11ppHHro11 [ 6 J .ll~li Hay '18JUIH Cn.II­

HOB~ IIO,ll8~DH~ CHCTell THll8 relaeH6epra. 

I. 

~S~OZHII CH8'18~8 ~Opii8~DH0 CBOICTBB 8,llAJITHBHOrO raKH~D­

TOHHSHa, He KOHKpeTHSHpya: ~H3H'I8CKYD IIO,ll8nDe ilyCTD KB8HTOB0-

118XBHH'I8CK8H CHCT8118 COCTOHT 113 JV H8B38HIIO,ll8ICTBYD~HX llO,ll-

CHCTell H OilHCUB88TCH raiiHnDTOHH8HOII1 KOTOpHI liBnli8TCli T8H­

aopHol cyKKOI rauH~I>TOHHBHOB no,llcHcTeK: 
.II 

H=Eff)l{j= 
d=i. l IJ 

=Ji~:tl. + ... +/111.~1{~/(J!.. + ... +;/r¥{ti®~. 
S,ll8CD ~- TOZ,ll8CTB8HHH1 onepatop. KaZ,llBli llO,llCHCT8118

1 
B CBOD 

O'l8p8,lll>, OllHCaB88TCH rH~D68pTOB~II npoctpaHCTBOII ~· H ra­

KHmTOHH8HOII ~· , ,ll8itCTBYil~HII B ~· • 
rHm6epTOBO npOCTpBHCTBO ~ COCTOHHHit CHCT8MH liB~8T­

Cli T8H30p~ll npOH3B8,ll8HH811 npOCTpSHCTB~·(cu. [6] HXH [7] ): 
.J( 

fJt= ® fJe,-. 
)=1. d . (2) 

B '18CTHOCTH, 80~.11 CHCT8118 COCTOHT HS ~ O,llHHBKOB~ '18CTHU
1 

TO npocTpBHCTBS ~j C0Bll8,118JOT, f)t;=~ H ge HBnB:8TCli 

T6H30pHoM ~-ol CT6ll6HDil npocTpSHCTBB~. 

.l!Jia ~6oro Ha6opa BeKTopoB (e~,£.E.~, .... ,/
11
6f£,.. 

onpe,11enea BeKTop <P=$(£L,t:J.)•")£H),4>€~, npneu .7' 
HBnB:ElTCH nonHJUIH6£iHOI !IJY HK~Heit J/aJieUeH'fOB [ 8] { fLfz.' '' !J.:: 
= :7( {t, ... ,£,), a JIHHei~R orrepatop H onpe,llenea xa @t. B 

4 

COOTB8TCTBHH C \1): 

H { l_t,_ ... f,J = 

={~lJ/,;·fw+i(~IJ£ .. :L+ .. .. +L .. ·£-J.(J4L). <3
) 

Sa,llaH~I npaBHnoK (3) onepatop no ~HHe~HOCTH pacnpo­

crpaaaeTca: HS IIHO.aCTBO KOH8'1~X ~HH8IHHX K0116HH8UHI npOH3-

B8,ll8HHI { / 1}2 ··-IN}. 
PaccKoTpHu rHnD6eproBo npocTpaacTBO ED~HOBHX ~YHKUH~ 

O,llHO'I8CTH'IHHX cocroa:HHI. ilyCTD Xj - coBoKynHocTD Be~~'IHH, 

HCllO~Day~HXCH ,llnli npe,llCTSB~eHHH BO~HOBOI ~YHKUHH J -ol 

qacTHUH, Cf*.; (Y;j) - k -aa co6cTBeHHaH ~YHKUHH oneparopa [~·, 
Ej!<j - coorBeTcTBYJOIIlee co6cTBeHHoe aHa'leHHe (It;= i)2, .. ·; n) : 

J{;· CfA; ( Xj) = E,j 1<,;· 'fA; ( x) . 
Tor,l!a B.ll.zlHTHBHOCTD raKHni>TOHHaHa H BHpaaHTca c no-

IIO~DJO (3) C~8.llYIIllllHII o6paaoM: 

H ff~<s. (!..J.) · · · Cfx/ XAI) = { E.tl<.t. + E.zx./ ... + (v;,,) ~ ( x) · · .f(j..[X). ( 4 J 

SaHyKepyell BCe nJI H860pOB (I?J.>~:t> ... /cJ, HSllpHMep, B 

~eKCHKOrpa~H'I8CKOM nopa,l!K8 H 0603H8'1HUJV- 'ISCTH'IHYJO BOn­

HOBYJO ~YHKUHJO 'lepe3 
.N 

Ym(x!, ... ,X.v)=.® Ch-.(xi) 5 J=i :; ~ ) ~ ) 

a COOTB8TCTBYJOUl88 en COdCTB8HHOe 3Ha4eHHe qepea Em= (cit\\+ 

+C'"'-/··· ttN><), r.ne m ecn HOMep aadopa ( ~i' ~.Z'"' i, ). (J 

yqerou arzx odo3HatJeHHil ypaBHeHHe (4) Burna.nHT, KaK odHtJHo: 

H?m(XJ,···,Xv)=Em Ym(xi.)'''JXJ. 
t6) 
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. ' 
Onpe~en111u ycnoBHe opToaopMIIlpoBaaaocTH 6aa111cHHX BeKTopoB 

Ym(-\, "'> x,,,) B npocTpaacTBe ~ t~epea o~aot~aCTII!tJHHe 6a3li!CHHe 

BeKTOPH ~; ( Xj) B npocTpaacTBax-KonlllHX ~·: 

l:x ~ (xJ, .. , x~J r?,n (xJ, .. , X/o/) = L {e~ cp~ (x~}£~ ~JxJ= 
Xt>"> "' x,, .. ,x, 

II ~ ~ N 1 I =[7. {L;!fk.(x)Cfkdx.;) ;: n g~· = sm.. \7) 
J=i Xj :J ;; ,j=-:L I<_;· m. 

BocnoJIDayeucR a~ecb ~nH xapaKTeplllcTHKIII aamero aacau6nR 

HeHOpUIIIPOBBHHOI M8TPIIIU6M llBOTHOCTH [7] Ill 38llllliD6U ~JIH Eee 

ypaBH8HII!e B onepaTOpHOM BH~e: 

-.PH ) _IN e-flfJ-J r ~ (/} (x )7 = e j!m(,><J)")\, -t_ffi. j[e~:J. TKe :f 
" -_p? E.J!gj,v . lf -;9£rn :: e .;=!. [e~~/Xej= e Ym(X4 , .. > X,), 

(8) 

8aTeM, nplllHHM8H BO BHHM8HIIl6 (7) Ill (8), llOJiyqaeu 1113B6CT­

HOe CBOICTBO CJie~a T6H30pHoro npOIII3Be~eHHH [sJ: 

-.PH \' \ :/Ern 1 ){J ( I ') Spe =~,L e ¥m\.x.1, .. )XA/ Im ~)")XAI:: 
~-=~· m 

N (9) 

o 5;..-fk e'~{,i cp.,rxjj{,~ ~l x:J= L e ~[; %= {I Sp e -~~ 
(*J·J· .?1<,_) (~J>"')k ... ) d-1. 

Tenepb, ecJIIII MH aaaJiorHqHHM o6paaou BBe~eu B ~· onepa-

Top -0· R noTpecJyeM, '!TOcJH [Jj H}] = 0, cJy.l{eT O'leBR.JIHbiM, 'ITO 

6 

/o/ 

('1 !NfBr} -p~@}{; Nf -!!-[ -yR,·, upzj!; qye ->-J. :;=? Sp:Z,e .:nSpe . (IO) 
ri=J. d1'.1 

ilOCKOBbKY H8C RHTepecymT rnaBHHU o6p830U CnHHOBHe UO~e-

HH, B03bU6U B K8tleCTBe onepaTopa ~ O~HOti8CTHtiHHI cnHHOBHI 

onepaTop S,j j -ro yana cnii!HOBOI uo~eJibHOI clllcTeMbl [ 4]. 
B 3TOU cnyqae ~JIH onepaTopa nOJIHOrO HOpMHpOB8HHOrO cnHHa 

.( "' S=.N--~tB~., c yqeTou (IO) 111 3KBIIIBaJieHTHocTH yaJioB (eM. 
..1-1. <V 

[5]), ll!lleeu: 

< S >H = .( .5)~. , (IIJ 
(/ 

T.e. cpe~aee aaaqeall!e noJiaoro onepaTopa no noJiaouy rauHJib­

TOHHaHy paBHO cpe~HeMy OT O~HOti8CTIIltiHOrO onepaTopa no O~HO­

ti8CTIIltiHOUY raKHJibTOHIIlaHy, 

B ~anbaenmell TeaaopHHe cyuuH 6y~eu o6oaaat~aTb TaK Ke, 

K8K H 06!itiHHe. 

n. 

llplllHUHn UIIIHIIIU8KC8 H.H.EoroJI~60B8 (un,), Bll8pBH6 nplllue­

H6HHHI B [I] ~JIH CHCT6U C nOJIOEIIIT8J!DH!iU Ill OTPIIIU8T8JibHHM nap-_ 

HliU t18THpex~epMHOHHHM B38HMO~eMCTBH6M H pa3BHT!in ~aJiee B [2], 
ll03BOJIHeT IIICCJie~OB8Tb UO~enz, 38~8B8eMH6 raMII!JlbTOHH8HOM 06-

~ero Blll~a 

H=T+U, I. !2) 

r~e jr HBnHeTCH JIIIIHenao~ ~opuon, a tT- KBa~paTH'IHO~ ~opuon 

onepaTopoB, onpe~eJieHHHX B npocTpaHCTBe ~. ecnH ~JIH HIIIX 

C06JID~8DTCH H6KOTOp!ie B8CbM8 06~Re ~OnOJIHIIITeJihHHe YCBOBIIIH 

(cu.~ - ~ ). 
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llpHB6~6U KBa~paTHqHy~ wopuy 

~ \' (/)..,... {•) 

U=I~,Ct'l]~~) i=1,2,3, 
oi.J (<) 

(!3) 

K O~HOMY H3 K8HOHHqecKHX 083HCOB npeo6pa30B8HH6U 

rn rn 
~ =E C-,~_p T_p ' (I4) 

.ft M (') .) 
npwqeu onepaTOpbl ;.at' Hld6IOT T-:J lK8 CTP-:/KTypy, qTo H J:__< , 
T.e. npe~CT8BHHIOT CO~OH T6H30pHb16 CYMMbl H6KOTOpb1X O~Hoqac­

THqHbiX onepaTopoB 't!:j (j =1.,2) ... >.AI). 
Tor~a BM6CTO (13) MOXHO 38ilVIC8Tb! 

r r;J + rcJ ':-r 
U=E~./l~ r.. Jlo(=L,CJ-Io(~VCJlot., (15) 

ot {i) ol. ' ,fi;V / 

uaTpHUhl A=(~) H C: ={C>!j) - aeoco6eHHble. N 

BBe~eu renepb HOIJilHpoBaHHble onepaTopbl 't(/)=j_ I; 7:\'J 
(:,!. Ni= i. ol;j ' 

a BC6 K03WWHqHeHTbl ;7~ llO~OmMM oopaTHO nponopqHOH8HbHbiMH 

qHCHY qacTHq J\( , q'fo 6y~eT COOTB6TCTBOB8Tb, K8K ldbl llOK8-

~6M ~a~ee, cnyqav ~8HbH0~6~CTBHH B CHCT6M6 (12) - (13): 

Jl - 9ot. 
ol- Jl ~ 16) 

TaKHM o6paaou, raMHHbTOHHaH {12) npHHHMaeT cne~yiO~Hi 

BH~, Y~OOHbl£l ~HH npHM6H6HHH npHHqHna UHHHM8KCa[2]: 

H = T +-NLE ()a~ t:'lro_JI ;;;-' ~a tr'Jtr,.J 
• (J< OL at L__. L 8"' ol "' ' 1. ~ar.r (tJ ~"+t!:rx:r.f'V.s ( iJ 

( 17) 

( 9o~. > o, d..== .i, .2> ... "_.> t'+.S) • 

8 

l 
't 

J 

' 

3~ech S- WHKCHpoBaaaoe qHcHo(no reopeMe o6 waepqwn ¢opMbl 

(I3)),paBHoe ~na Ka~~o~ aa~aHHO~ !flopMhl, c MaTp1'l~e~ A B 

H81ll6M 083HCe, qHcny nepeM6H 3H8K8 B llOCJI6~0B8T6HbHOCTH 66 

r~aBHbiX IIHHopoB {An.} , r~e Lo = 1.. , n. =.t' + S 

paar KBa~paTwqao« !flopMu. Paa6epeM cn-sqa£1, Kor~a O<S<n-. 
B KaqecrBe annpoKcHMHP"S~~ero rauwnhTOHHaaa ~na (17) Bhi-

6Hpaeu raMH~bTOHH8H ,. 
}l (c<t')s(i)j= T+JILL 0 ·{C{i)fra c*(t)t(•L c{'t""r•;)_ 

0 ) / ot= i. (t} r:J« ~ o( + 0(. ot "' 0/.._1 
f'+S 

-JI';""' \a {sc,.)jtr,~.fc')I'J'-r'tS('Jj'r'J) ~raJ 
L..., ~d"' 01 (.,ol 0( lo< 0/.. otJ' 

o/.=f'+i. (•) 

{ 
a) c(') (1fi) (l(iJ. 

38BHCH~H~ OT 3rt KOMllH6KCHbiX napaMeTpOB ct.>"'> 1:' ;vr•l•' .. ,.)!'•S • 

( 
(') (il) 

TaK KaK H C ~ $ '; aBnaeTca HHHe~Ho~ !flopuo~ no oneparopau 
(i) 0 

~ , KOTOpble onpe~eneHbl qepea nepBoaaqanbHue oneparopbl 

:z.(i) c llOMO~biO MaTpH~bl c-J.. H HM610T CTPYKTYPY T6H30pHbiX 

CYMM, COB6plll6HHO oqeBH~HO, qTQ ~18) OOH8~86T CBO£lCTBOM 8~­

~HTHBHOCTH B Cldb1CH6 (4), a ~HH BblqHCH6HHH CH6~a 
(1 -:}H. (C(!J ,rc,/1 1-Jp e 0 

' / MOJKHO VICfl0Hb30BaTb CBO£lCTBO ( 9) • 

06oaHaqHu WYHKqH~ ~~eHhHOM cBodo~Ho« aaeprHH B Tepuo­

~HaauwqecKOM npe~ene B COOTB6TCTBHH C [2]: 

j_[Hl <·~(~ = f ~~ {- (jJ/)~n Sp e'Hor<
11 < 19) 

CorHacHo MHHHKaKcao~ wopuynHpOBKe H.H.Boron~6oBa (un.) 

CHaqaHa W.HKCHpyeu napaueTpbl s{i) H Haxo~HM C(ik c{''(s(v B 
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{ 

(i) ~ (i)] 
npocTpaacTBe Bcex Toqex C L,,, '>c...,.. J Ha ycJIOBHll aelco-

JIDTHoro MBKCHUYUB ~YHK~I414 ~19;, a 38T6U onpe~6Jill8U T6 pe-

1!16H14ll S('J, KOTOpble npe,nocTaBJIHDT ~YHK~I4H 1£.,{H.,(cft.sr'J~Sf} 
8ClCOJIDTHbl" UHH.I'IyYU B npocTp8HCTB6 BC6X ToqeK {s.(•J (l(i) J 

,.+1 '•" > O),.+S • 
B peaynhTBTe acHwnToTHqecKH Toqaoe pel!leHHe aa_naqH 

HB M.I'IHHU8KC ~Jill ~YHK~HH CBOClO,nHOM 3HeprHH 

f/m J.v [H] = m i (l ma.x j oo [Ho( cc; scop 
.N .... oP { srj { c(J !1 

peaJIH3yeT CHCT6W8 ypaBH6HH~ (cu.[2]): 

oJ,.,[H/(s'= 0 oc (I) > 
?JL[Hor<·~.s('4 

0 ?Jc ( .. } , (o( ::J, ... ,tj 

"" "' 
(J j :P[J-lfc~·~ (4 () 

'OS (i) , 

(20) r (c <•) srfjJ 

(Jj:>OLH'o c' li=O> (d:l"'+i, .. ,r+!J. 
~~(1) 

Clo!biCJI 

TOPOB 

HHBHY 

"' 

ilpH sTow napaueTpbl f#(O c* (i) 
La~. , <>" H 

.. s.(·)s (i) 

"'; "' OClpeTSDT 

Tepuo~HHBYHqecKHX cpe,nHHX OT COOTB6TCTBYDmHX onepa-
) +n < t (t / 14 < ( 

0
/) no annpOKCHMHPYD~euy raYHJIDTO-

( IS). 

~erKO y6e~HThCR, qTQ B CHJIY JIHH8MHOCTH npeoelpa30BBHXR 

(14) ycpe~aeaHe onepaTopoB z: (tJ npHBO~HT K ycpe~H6HHil one-
(J 

paTOpOB ~~~ 14 pemeHH6 38~aqH MOEHO 38fiHC8Th qepea H6KOTOpb16 

HOBble napaueTpbl: 

,-J(i) = < :; (I')> 
~o<. ~ ' ( 21) 
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i 
1 

r~e B npaBoM qacTH paBeHcTBa cpe~HHe 6epyTcH no annpoKcH-
0 MHPYD~ewy raKHJIDToHHaay, BblpaxeHHOKY qepea onepaTOpbl ~~ • 

STo ~aeT BoauoxaocTb ~Jill uo,nenbHbiX raYHJibTOHHaaoB 

BH~a ~12) - \13) cpaay ~puynwpoBaTb aa~aqy qepea nepBo­

Haqan»Hble onepaTOPbl H nonyqHT» ee acHMfiTOTHqecKH ToqHoe 

pemea.He B BH~e ypaBHeHHi cawocornacoBaHHR THna \21;. 

0TM6THM, qTo B npe~fiOJIOE6HHH (16) Ubi HY66M KJIBCC M0-

~6JihHbiX CHCT6M, ~Jill KOTOpbiX TOqaoe p61!16HHe ~21) ~BDT ypaB­

H6HHll WOJ16KYJillPHOrO llOJIR. 8KBHB8JI6HTHOCTh T60pHH cpe~Hero 

fiOJill H M0~6JI6l C Cl6CKOHeqHbiY pa~H:/COM B38HU0~6~CTBHR 6biJI8 

BnepBble ~oxaaaHa Ka~eu ~ll cnyqaa "HaHaroBcxoro" BaaHuo­

~elcTBHR B pa6oTe[9]. 

m. 
B KaqecTBe npHuepa Ubi paccwoTpHu reMsea6eproBcKyD 

U0~6JID CHJihHO ¥8rHHTHOrO BemecTB8 C raUHJihTOHH8HO¥ CJI6~YD­

~ero BH~a: 

H =-EJ';iii; -1 E J(J,g)~~ . 
r .1,3 

( 22) 

AnnpoKcHYHPYD~H~ H OcTaToqHbiM raMHJI»TOHH8Hbl 
__. _., I _.. .... 

Ho= -f hy4 + 2;; ]{J,j)Cy~' (23) 

1 - - --Ht= -z2;J(J,j)(~-C)~-~) 
:h9 

(24) 

BblelHpaeu TBKHU Oelpaaou, qTQ6bl ~~o ClbiJI 8~~14THB6H B Cl4biCJI6 ( 4) 

II 



H Y~OBR6TBOPHH H3HOK6HH~M B~IDe CBO"CTB8K T6H30pH~X CYKK 

no cnHHOB~M onepaTopaw. - - -3~ecb h.f =}l.fh. +f I(J,g)C6 , (25) 

8 C - QHCH8, K8K o6~QHO, paBH~ Tepwo~HH8KHQ6CKHM cpe~HHK 

Cf=<S:.>. 
~ccne~yeM ~BH P.arHH~HOCTH cnyqal CnHHOBOI CHCT6YH 0 

~BYMH no~pemeTK8MH (f,f} = 1.,2.) , IlpH 3TOK s; M Sa 6CTb 

onepaTop~ nonH~X cnHHOB nepBOM M BTOpO" no~pemeTOK, ~f -

.M8rHI'ITHb16 KOK6HT~ 8TOKOB COpTa j ~ 1 (f,9) - 06K6HHbl6 

HHTerpan~ ue~~Y yanaMH no~pemeToK, It - BHemHee warHMTHOe 

none. 

liHOTHOCTb CB060~HOI aHeprHH paCCM8TpHB86MOI CHCT6M~ 

B T6pKO~HH8MI'IQ6CKOK npe~ene COBna~aeT C nnOTHOCTbiD CB06o~­

HOI 3HeprHI1 annpOKCHMHpymmel CI'ICT6M~, KOTopaa ~aeTCH B~pa­

E6HH6M 

( - ,) j -.t.tJ -.IH }o h.JJ;= [HJ=-(!No) r..-n.Spe , o (26J 

r~e A/.=1:~- QI'ICBO Q8CTHq B CI'ICTeKe, 
~ 

BBe~eK onepaTop nonHero HOPKHpOB8HHOro CllHHa ~nH Ka~-

~ol no~pemeTKH , -sf =~s; =E ~, (j =1,2, .... ~J , 
d -

H B~6epeK e~HHHqHHI BeKTOp d.f , onpeA6BHD~HI HanpaBneHKe 

OCH KB8HTOB8HHH, T8KHM o6pa30M, QT06~ OH COBlla~an no HanpaB­

neHHD C B6KTOpOM H8M8rHHQ6HHOCTK COOTB6TCTBYDmel no~pemeTKH, 

EyAeM CQHT8Tb, QTO B K8~0~ K3 no~pemeTOK CllMH~ OpHeHTHpOB8H~ 

rrapannenbHO ~pyr APYry. 

12 

I 

t 

~ 

BHqHc~HK Teneph B paKKax npe~noaeaHo~ enr.poKcHwaqHH {26) 

cpe~HH~ KSrHMTHbll KOK8HT, npHXOA~HICF. Ra OAHH yaen: 

jl =- oJ,.fh.eJ_ t'J-<r~~Z 
'dt - LN; t27) 

:J 
npH STOW ~HH napUH8BbHbiX H8K8rHHqeHHOCTel G"~., , ~ , HCXOAR 

H3 CBOICTB8 {II), HKeew 

~ =< ~~(IJ< f.tt·1r.(f,jJ. t28) 

ACHKfiTOTHqecKy~ 6BH30CTh H8K8rHHQ6HHOCT61, onp6A6HH~MHX 

Ha OCHOB6 KOA6BhHOrO H an~pOKCHKHpy~~ero r8KHBhTOHM8HOB, 

H6TPYAHO AOK838Th K6TOAOK, V.3BOE6HHHM B pa6oTe[3], 

HaKOHeU, npHHHK8H BO BHKKSHHe, QTO 

Ho (f,j J = -~$_j,. + i ~ I f:t·, i;.J 65-~ , 
~ (j.j'} ~ 

rrpHXOAKK K K3B6CTHHM ypaBH6HKHM MOB6KYHHPHOrO flOnH AHH ~Byx­

IT0AP6lli6TOQHOrO H30TpOnHoro W6PPHK8rHeTHK8 [Io]: 

~ = t.h. (~./)' 
rAe napaKeTpbl o(.J. H d.z. COOTB6TCTB6HHO paBHll 

dJ. =)Ji.hi + ~J.(o)(Jj_ +~2 (o)~(i~J, 
eX;.= ,PJ-hi, + ~2(o)G,; + e1zi(o)e5;_ ("K fJ. 

(29) 

3~ech ~1(o) npeACTaBnHDT co6ol cywu~ o6weHHHx RHTerpa­

noB ITO yanaK COOTB6TCTBY~HX ITOAP6W6TOK: 

~t.{o)-= ~ f ff;·)J:iJ , 
d 

~.t(o) =£I fJ.i·iJ·J, 
.I 

13 



~J-{o) = J; I(f.J·.jj,), ~_/o)= ~ I(:6\j). 
J 

(30) 

' -C~e~yff 0603HaqeHHffU [10], Bee BeHHqHHH (30) nonyqaeu 

d;
3

rvJ = j,: I(JJ,i;~e'r;;-Jj',vJ H3 CnHH-BOHHOBOrO p83HOE6HHH 

npH HYH6BOU 3HaqeHHH BOHHOBOrO 

cTpaacTBe o6paTHoM pemeTKH. 

BeKTopa V , aa~annoro B npo-

KaK CK838HO BHW6, yp8BH6HHH(29) B T6pUO~HH8UHqecKOU 

npe~e~e, Kor~a qHcno qacTH~ AI=~=A{ cTpeUHTCH K 6ecKoHeq­

HOCTH, HBRRDTCH TOqHUU pemeHH6U UO~enH (22) C 66CKOHeqHH~ 

pa~Hycou B3aHuo~e~cTBHR. B cauou ~ene, ecHH npe~noHo~Th, 

QTO HD6BR napa cnHHOB BHYTPH no~pemeTKH ~ B38HU0~6MCTByeT 

c o~Holt H rolf xe (cu.[~ HnrencHBHocuD I(f;,j1 ,)~0 (ro 

lite cauoe BHYTPH no~pemeTKH [J.: I {9; ,9;tJ ~ 0 - q,ep-

pouarHHTHoe ynopH~oqenHe), a Ka~~aa napa cnHHOB, npHHa~ne­

Ea~Hx pa3HUII no~pemeTKall, B3aHUO~eiCTBY6T C HOCTOHHHOM· HH­

TeHC!dBHOCTDIJ [(f.;,fjj)~O (aHTH~ppouarHHTHOe ynopa~oqe­

HHe), MH nonyqaeu uo~eHb ~Byxno~pemeToqnoro ~eppHuarHeTHKa 

C ~aJlhHO~eiCTBHell THna ~(o}, T .e. CHyqaM (!6) • 
)( 

HeTpy~HO BH~eTh, qTo ypaBH6HHR (29) RBHRIJTCR yp8BH6-

HHHUH 06~ero BH~a, H3 KOTOpHX UOEHO nonyqHTb KBK qacTHUI 

CHyqal ypaBHeHHR IIOneKyHHPHOrO UOHR ~HH PR~a UO~enel. 

TaK, nanpHuep, B cnyqae o~HoM pemeTKH, npH ~L(o)=j, 
~.2.2.(o)=~(o)=f!11M:=O H fl/h nonyqaeu peayuTaT pa6oTu [riJ 

~HH ~eppouarHeTHK8 rel3eH6epra: 

G"= th JC) -t)Aih./ 
B ' 

14 

a npM ~t(o)=:/z.z.(o)=O, ~2-(o) =:i.L(o)= -j, 
/A:t. =J-12-=fi. H ~ (o.o_h), ~ (qq,t), Z. {O,O,.t:) no-

HyqaeM peayHbTaT pa60TH [!~ ~ff ~yx H3HHrOBCKHX 3KBHB8-

H6HTHHX no~pemeTOK C 8HTH~eppouarHHTHHM B3aHU0~6MCTBH6U: 

~ =- th. :16{_ -eh ~ d.:;i:Ji, (oL,J=i.J2J. 

B 38KJiJlq6HH8 aBTOp cqHT86T CBOHU npHRTHHU ~onrou BW­

pa3HTb 6naro~apHOCTb H.H.EoronD60BY (un.) 38 BHHUBHHe K pa-

60T8 H ~6HHW6 06CyE~6HHHo 

15 
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IS 

Y CJIOBH.ll 06MeHa 

IlperrpHHTbi H coo6llleHHJI OIUIH paccbimuoTcJI6ecrrnaTHo, Ha ocHoue 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 

6H6JIHOTeKaM, HayLIHbiM rpyiiiiaM H OT,llCJlbHbiM YLICHbiM 6onee 50 CTpaH. 

Mbi O)I(H,llaeM, LITO rronyLiaTeJIH HJ.!laHHii: OH.HH 6y.nyT caMH rrpoJIB­

JIJITb HHHUHa THBY B 6ecrrna THOH IIOCbiJIKe rry6JIHKaUHH B )J;y6Hy. 8 IIOPJI.!lKC 

06MeHa IlpHHHMaiOTCJI HayLIHbiC KHHrH, )l(ypHaJibl, nperrpHHTbl H HHOro 

BH.!la ny6nHKaUHH no TeMaTHKe OH.HH. 
E.!lHHCTBeHHbiH BH.!l rry6JIHKaUHH,KOTOpbiH HaM IIpHCbiJiaTb He CJIC.!lY" 

eT ,- JTO perrpHHThi I OTTHCKH eTa Teii:, y)l(e orry6nHKOBaHHbiX B HayLIHbiX 

)l(ypHanax/. 

B Pll.!le cnyLiaeu Mbi caMH o6palllaeMCJI K nonyLia TeJIJIM HawHx HJ.!la­

HHH C IIpOCb60H 6ecrrnaTHO IIpHCJiaTb HaM KaKHC"JIH60 KHHrH HJIH 

BbiiiHCaTb .!l!IJI HaWeH 6H6JIHOTCKH HayLIHbiC )l(ypHaJibi, H3.!laiOIIIHCCJI B HX 

cTpaHax. 
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Janpocou Ha BbiCbiJIKY nperrpHHTOB H coo6llleHHH OH.HH. B TaKHX Ja­

rrpocax cne.nyeT o6JIJaTeJihHO yKaJbiBaTb HH.!leKc JanpawHBaeMoro 

H3,llaHHJI. 
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