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06 3BOnJOUHH MBKCHMBnbHO KnaCCH'IeCKHX COCTO!!HHH 

PaccMoTpeaa 3aomouHH MaKCHManbHD-KnaccH'IecKHX ( H KorepeHTHbiX) 
COCTOSIHHll. 

HallneHbi aeo6xonHMbJe H nocraTO'IHhre ycnoBH!! nnst raMHnbTOHHaaa, 

llOnyCKBIOWero CT86HnbHbie M8KCHManbHD-KnacCH'IeCKHe COCTOSIHH!!. HalfneH 

H8H6onee 06WHH BHll raMHnbTOHH8H8, lin!! KOTOporo ace M8KCHM8nbHO-Knac

CH'IeCKHe COCTOllHHll (B '18CTHOCTH, ace KOrepeHTHble COCTOSIHHSI) CT86HnbHbi. 

Pa6oTa abmon!feffa a Jla6opaTopHK TeopeTH'IecKoil ljlH3HKH OVI~H. 

Coa6W8HBe 061.eJUIHeBHOTO BRCTBTYT& •Jie))BWX BCCJI8JIOB&HBI . .L{y6H& 1977 

'l'rifonov D.A., Ivanov V.N. P4 - 10984 
On Evolution of Maximally-Classical States 

The evolution of maximally-classical (and coherent) states 
is considered. The necessary and sufficient conditions for 
a Hamiltonian 'vhich permits stable maximally-classical .states are 
found. The most general type of a Hamiltonian for which all ma
ximally-classical states (in particular, all coherent states) are 
stable is found. 

The investh:~ation has been performed at the l.ab?ratory 
of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 

© 1977 06 .. e0uHeHHWil UHC•u•y• A0epHWX UCCIIe0080NU!l.Jly6Na 

"' 

1. BBE.UEHYIE 

3aoniDUHH M8KCHM8nhHO KnaCCH"'eCKHX COCTOHHHH 

( M.K.c.) 6brna paccMoTpeHa B pa6oTe I 1/ c TO"'HOCThiD ao 
qneHoB nepaoro nopH/lKa B paano)l{eHiiH cocTOHHHH ja(t+r), 
p. (t+ r) > no cTeneHHM r. B aTOM npH6nH)I{eHHH 6brn no-

" nyqeH o6mHH BH/l I'8MHnhTOHH8H8 HK~ ,JlnH KOTOporo ace 

M.K.C. BCei'Jl8 OCT8IDTCH M8KCHManhHO KnaCCH"'eCKHMH. 

B HacToHmew pa6oTe BhiBeaeM Heo6xoaHMhie H aocTa TO"'

Hbie ycnOBHH JlnH I'8MHnhTOHHaHa, COXp8HHIDmero M8KCH

ManhHYID KnaCCH"'HOCTh, 6e3 HCnOnh30B8HHH TaKOI'O pa3-

no)l{eHHH. EyaeM pemaTh aTy aaaaqy MeTO/lOM, 6nua:KHM 

MeToay KaHo /2/, KOTOpbiH nony"'Hn noao6HbJe ycnoBHH 

npH paCCMOTpeHHH 9BOniDUHH KOrepeHTHbiX COCTOHHHH ( K.C.). 
3aoniDUHH K.c. 6bma paccMoTpeHa paHee a pa6oTax /3,4/ 
MeTO/lOM paano)l{eHHH K.c. Ia (t + T) > ( HnH rewaeH6eproa-

CKOI'O onepaTopa a(t+r )) B PHil no T. 

CocTOHHHe I.P> Ha3hiBaeM MaKCHManhHO Knaccu"'eCKHM, 

eCnH B HeM npOH3Be/lefme /lHCnepCHH KOOp/lHH8Tbl X H 

HMnynhCa p MHHHManbHO: 

2 2 h 2 
(tlx) (tlp) = 4 , 

(1) 
(tlx) 2 

= (x- x) 2 • 2 - 2 (tlp) = (x- x) . 

3aech "'epTa oaHa"'aeT cpeaHee no cocTOHHHID 11/J> • 
.UnH Toro "'T06hi coCTOHHHe I.P> 6hmo M.K.c., Heo6-

XO/lHMO H /lOCTaTO"'HO, "'T06bi OHO 6binO C06CTBeHHbiM 

COCTOHHHeM onepaTopa YHH"'TO)I{eHHH /5/ a(p.), 
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" _lh ,.. " 
a(/1) =(2/1) (X+i!LP), 

(2) 

a (fl ) ll/1 > = a ll/1 > ' 

rae f1 eCTb npOR3BOJlbHOe ITOJlQ)KHTeJibHOe 'IHCJ10 1 a co6-
CTBeHHOe '-IHCJIO a- KOMITJieKCHOe. TaKRM o6pa30M 1 M,K,C, 
onpeaensieTCSI TpeMSI aemecTBeHHbiMH napaMeTpaMH Rea, 
!rna H f1 R MOEKeT 6biTb o6osHa'leuo la,f1>. CucTeMa 
KOrepeHTHbiX COCTOSIHHH ( K.C.) coaepEKHTCSI B CHCTeMe 

M,K.C. H nonyqaeTCSI H3 nocneaHeH npH ~RKCHpOBBHHOM 

napaMeTpe f1=f1 • M.K.c. yHHTapHo 9KBHBaneHTHbi K.c./6/ 
0 

r "+2 "2 
I M.K.c. > = exp!- --[a (f10 )-a (/1 0 )]! I K.c. >-cUr IK.c. >, 

2 

rae __ (3) 

h ( 1 ( -/1- 1 /L 0 )] 0 r = arc - v' -- + v -- > . 
2 f1 0 II 

8 x -npeacTaaneHHH HMeeM cneayJOWHH BHJl anSI Hop

MRpoaaHHoro M.K.c. 

-1/4 X 2 1 2 2 
<xla.tL> =(rr/L) exp[-(-..==--a) ~-(a -lal )J.(4) 

V2f1 
2 

2.3BOJIIOUVI H M.K.C. 

EyneM aeilcTaoaaTh B rupeauHrepoacKoM npencTaane-

HRH, T.e. paccMaTpHBBTb M.K.c. Ia ,/L> KaK Ha'laJibHOe 
(npu t=O) ycnoaue JlJISI perueHHH ypaBHeHIHI WpenuHrepa. 

06osHa'lHM TO'! HOe,.. pa3BRTRe BO Bp~MeHR cocTOSIHHSI Ia ,fl '> 

KaK la(t)./L(t),t> = S Ia, f1 >, rne S - onepaTop 9BOJIJOUHH 
CHCTeMbr. HcHo, '!To B o6meM cnyqae npn t>O He 6yner 
HMeTb MeCTa paBeHCTBO ( 1), T.e. (a(t), fl(t), t> He 6y-

aer co6cTBeHHOH tPYHKUReH onepaTopa yHH'lTOEKeHHSI (2) 
anSI HeKOTOporo f1(t)>0 ( H <X la(t), fl(t), t> He 6y}leT 

38BHCeTh OT X cornaCHO ~OpMyne (4)).HaH}leM ycnOBHSI 

Ha raMHJlbTOHR8H CHCTeMbl 1 ITpH KOTOpblX 9TO B03MOEKH0 1 

T.e. ITpH KOTOpbiX HMeeM OJlHOBpeMeHHbie perueHHSI JlBYX 

ypaBHeHHH 

4 

~ 

, 

f' 

(. a 
1--

at 
-H) la(t) ,fl(t), t > 0, ( 5) 

,.. 
a(fl(t) I a(t), fl(t), t > = a(t) I a(t). fl(t), t>. (6) 

" EyaeM npeanonaraTb, 'ITO H Bblpa:tKeH qepes oneparopbr 
a+ (f1(t)), a (f1(t)), paCITOJIO:tKeHHbie B HOpM8JlbHOM ITOpSia-

Ke 
" "+ k ,.. 
H= ~(a (f1(t))l h (a(fl(t),t) 

k=O k 
~~ + k " e 

~ h k e (t)[a (fl(t))] ( a(fl(t))] 
k,e = o · 

( 7) 

A+ II 

nnSI Bb!ITOJIHeHHSI ycnOBHSI 9pMHTOBOCTR H =H Hy:tKHO, 'IT0-

6b! hk,e(t)=htk<t). 
DycTb la(t), fl(t)> ecTb HOPMHPOBaHuoe pemeHHe ypaB-

HeHHSI (6) 

la(t),fl(t)> = exp[a(t)a ~(11 (t))-a*(t)a(f1(t))]IO;f1(t)>, 
(8) 

~(f1(t))IO;f1(t)> =0. 

lJ1060e HOpMHpOB8HHOe perueHiie ypaBHeHRSI (6) RMeeT 
BHJl (8). Toraa n106oe perueHHe cucTeMbi ypaaHeHRH (5) 
R (6) COBITa}laeT C (8) C TO'lHOCTb!O ao ~a30BOrO MHO-

EKHTeJISI exp(icp(t)), T.e. 

icp(t) 
la(t)./L(t),t> =e la(t),f1(t)>. (9) 

HBHbiH BHa QJYHKUHH a(t),fl(t) H cp(t) nony'laeTCSI noc
ne noncTaHOBKH (9) B (5). YMHOEKHM o6e qacTH ypaaHe-

HHSI (5) cneaa Ha M.K.c. </3,f1(t)l =<1/3./L(t)>)*, rne !3 
eCTb npOH3BOJlbHOe 'IHCJIO, a f1(t) - TBKOe EKe, KBK R B 

a<IL<t)) = 

" < !3 , IL < t) 1 a + <IL c t)) = !3 * < f3 , f1 c t) I • (10) 
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C Y'leTOM (6) H (10) HMeeM 

<{1 , 11 (t) li _!L \a ( t), 11 ( t), t > = H ({3 *,a ( t), t) < {3, 11 ( t) \a( t), 11(t), t >. 
at 

llnSI BbJ'liHCneHHSI MaTpH'IHOf'O 8neMeHTa B neBOM 'l8CTH 

paBeHCTBa (11} yao6HO BOCIIOnb30B8TbCSI SIBHOM 38BHCH

MOCTbiO OT X <!JyHKUHH <X \a,p, KOTOpaSI aaeTCSI <!JopMynoif 

( 4): 

<{1 ,fL(t) \i~~ \a(t),/I(t),t>=<f3,11(t)\i d~ Jdx \xXx!a(t),l1(t),t>= 

=1-cp + (itd4tL(t))[{J* 2-a 2 (t)] + ia(t)fj*- (12) 

- L[~(t)a*(t) + a(t)~*(t)]l <{3, tt(t)\a(t),l1(t), t>. 
2 

Y!3 (11) H (12), nocne COKpallleHHSI Ha M8TpH'IHbiM 8ne-

MeHT <{1,11\a,fL, l' H pa3BHTRSI H(f1*,a(t),t) B pSia no 

creneHSIM {3* nonyqaeM, npHpaBHHBaSI Ko84J<lJHUHeHTW nepea 

oaHH8KOBblMH CTeneHSIMH, CneayJOlllHe ycnOBHSI 

./1 2 id 2 ¢ = -1---a (t)-- -\a(t)\ -h {a(t),t), 
4tl(t) 2 dt 0 

( 13) 

a =-ih
1

(a{t),t), (14) 

~ = -4ift (t) h 
2

(a(t), t), (15) 

0 = hf(a(t),t), f = 3,4, ... , (16) 

KOTOpbie SIBnSIJOTCSI Heo6xoaHMbiMH H aocTaTO'IHbiMH anSI 
CyllleCTBOB8HHSI CTa6HnbHblX M.K.C. y CHCTeMbJ C f'8MHnbTO

HR8HOM {7). nepBbie TPH ycnOBHSI MO)KHO paccMaTpHB8Tb 

6 

l 
I 

\ 

l 

KaK aH~<!JepeHuuanhHbie ypaBHeHHSI anSI onpeaeneHHSI Beme-

CTBeHHbiX <!JyHKUHM cp(t), 11(t) H KOMnneKCHOll <!JyHKUHH 

a(t), T8K 'ITO <!JaKTH'leCKH ycnOBHSI ( 13 )- ( 16) 8KBHBaneHT-

Hbl Tpe60B8HHSIM K K084J<!JHUReHT8M hf raMRnbTOHHaHa 

Irnl-ia2(t)lrnh (a(t),t)+ilrn[a(t)h*(a*{t),t)l-h {a(t),t)I=O, (16a) 
2 1 0 

Rehia(t),t) = 0, (166) 

hf(a{t),t)= 0, P =3,4, ... , ( 16n) 

rae a{t) onpeaenSieTC SI HHTerpHpOB8HHeM ypaBIICIIH H ( 14) 

npH Ha'lanhHOM ycnOBHH a(O)=a. llefiCTBRTenhHO, ypaBHe

HHe ( 14) rrpaKTH'leCKH BCeraa HMeeT oaH03H8'IHOC peme

HHe IIpH n1060M HaqanbHOM ycnOBHH a a(O), T.e. Ha K08<jJ-

<!JHUHeHT h 
1
(a(t), t) 8TO ypaBHeHHe He HaKnaar,maeT 

orpaHH'leHHSI. AHanorH'IHO orrpeaenmoTcSI 11(t) H ¢ (t), cne

aoBaTenhHO, orpaHH'leHHSI Ha h k (a, t) HaKnaahtBaJOTCSI 

ronbKO ycnoBHSIMH (16a}-(16B}. TaKHM o6pa3oM, Ha'lanb

Hoe M.K.C. \a,tt> 6yaeT OCTaBaTbCSI IIpH t>O M.K.C. anSI 
TeX KB8HTOBhlX CHCTeM, anSI KOTOphlX BhliiOnHSIIOTCSI ycno-

BHSI (16). 

npeacTaBnSieT HHTepec HafiTH orpaHH'leHHSI (6onee 

)KeCTKHe) Ha BRa raMHnhTOHHaHa H KJI , o6ecne'IRB8JOlllHe 

oaHoBpeMeHHo cra6RnhHOCTb Bcex M.K.c. I \a,11>l. B cany 
oaH03H8'IHOCTH COOTBeTCTBHSI a->a(t) 8TO 03HaqaeT, 'ITO 

ycnoBHSI ( 16) aon)I(Hbl HMeTb MeCTO anSI nJ060f'O KOMIIneKC

HOf'O 'IHCna a(t). EcnH pa3nO)KHTb B pSia no a(t) R a *(t) 

K08<lJ<lJHUH9HTbl hk(a(t),t) H h\(a*(t),t), B CHny llpOH3-

BOnbHOCTH u H a* nony'IHM H3 ( 16) cneayJOmHe Heo6xo

aHMbie H JJ.OCTaTO'IHbJe ycnOBHSI CTa6HnbHOCTH BCeX M.K.C. 

hk.f (t) = o. k = 3,4 ..... , e = o,t ..... , 
h 2 ,m(t) = 0, rn = 1,2, .... , { 17) 

h 2•0 (t) = -h~.o (t), 
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r.ue aemPIHHbi hk,e(t) orrpe.ueneHbi a (7). Ormt"'HbiMH 
OT HYJISI TaKMM o6pa30M MoryT 6biTb TOJlbKO K08QlQlHUHeH

Tbl ho,o (t),h 1,oCt) =h(;, 1 ,h1. 1 (t) J! h 2,0 (t)=~ 0 . 2 (t)=-h2_0 . 
Tor.ua HaH6onee o6mHH BH.ll raMHJlbTOHHaHa HK~ .uaeTCH 
4JopMyJ10H 

H "'+ A 

K~ 
= h 0 0 

(t) + h 
0
. (t)a (JL(t)) + h*

1 0
(t)a(11 (t)) + 

' 1, ' (18) 
+ h 1,1 (t)~+(JL(t))~(JL(t)) +h 2,0(t)(~+2(J1(t))-~2(J1(t))], 

r.ue h o .o (t ), h 1 , 1 (t) - rrpOH3BOJ1bHbie aernecraeHHbie ¢yHK

UHH, h 2 ,o(t)- '1HCTO MHHMaH, a h 1, 0(t) - I1pOH3BOJ1bH8H 
KOMITJleKCHaSI !pyHKUHSI, cfJyHKUHH /1 (t) B ( 18) Bbipa)KaeTCH 

qepe3 h 2,0 (t) cornacHo <jlopMyne (15) rrpH a(t)=O. Pa3y

MeeTcSI, MO)KHO C"'HTaTb /l(t) I1,JJOH3BOJ1hHOH, a h 2 ,0 (t)"' 

=iM(t)/4 11 (t). Y.uo6ao HMeTh HK~ Bbipa)KeHHbiH '1epe3 rnpe-

.llHHreeoacKHe orreparopbl a= i.(/1) H ~ +. Docne.UHHe CBH3a-
Hbl c a(/1 (t)) H a+(/l(t)) <jlopMynaMH 

a(/1 (t))'" a chr(t) + a +sh r(t), 

A A A 

a+ ( 11 (t))"' ash r(t)+a+ chr(t), 

r.ue 

ch r (t) = ..1 [ y 3 (t) - + y -~==-] , 
2 11 11 (t) 

sh r(t),.. .L ( y 11 _ y L~ ], J1 = 11 (0) · 
2 /1 (t) /1 

l13 (19) H (18) HMeeM 

HK~ ""w(t)(ch
2 

r(t)+ sh 2 r(t)]~+ ~ 

+w(t)chr(t)shr(t)(~+2 + ~ 2) 

+ .2_ r ct) c a+ 
2 _a 2 )+ F Ct) a + + F * ct); + f3 ct). 

2 

(19) 

(20) 

(21) 

r.ue w (t ), f3 (t ) - I1pOH3BOJ1hHbie BeiUeCTBeHHbie QlYHKUHH, 

r(t) ~0. a F(t) - rrpoH3BOJ1hHaSI KOMITJieKcHaH QlYHKUHH. 

8 

A 

Mbi BH.llHM, 'ITO rronyqeHHbiH 3.UeCb HK~ coarra.uaer 
ITOJlHOCTbiD C pe3yJ1bT8TOM pa60Thl/l/' ITOJ1y'1eHHhlM B 

rrepaoM rrpH6JIH)KeHHH rrpH pa3JIO)KeHHH M,K.c. I a (t+r ), 
/1 (t+r ),t > ITO CTeiTeHHM T • 

.Umi HK,1 ypaaHeHHH (13)-(15) HMeiDT perneHHH 
t 

11 (t) = 11 exp I- 4 i r h !t) ctt 1 . 
0 2 .o 

-it/1 (t) - ilj!(t) t ilj!(t) 
a(t)=ae -ie r e hlo(t)dt, (22) 

0 ' 

<J>(t) = Re l-a 2 (t) h 2 •0 (t)- h o.o (t) -a (t) h ~ .Jt) I. 

t 

r.ue ljJ (t )= r h 1.1{t)dt. B x-rrpe.ucraaneHHif M.K.c. 

<Xia(t),/l(t) O> .uaeTCH QlOpMyJIOH (4), B KOTOpOH a H /1 

3aMeHSIIDTCSI a(t) If /l(t), orrpe.UeJieHHb!Mli tflopMyJiaMH (22), 
MAO*HO yKa3aTh MHoro cnyqaea, Koraa 6onee CJIO)KHbie, 

'IeM IlK~ , raMHJlbTOHHaHbl COXpaHSIIDT HeKOTOpble COCTOSI

H115I MaKCHMaJibHO KJiaCCH"'ecKHMH. HarrpHMep, raMHJihTOHH
aH 

H: = H:K~ + k.~=2 [ ~ +c/1Ct))l k ~ r (/l(t))h k,e (t), (23) 

rae 11 (t) aaercH rrepBbiM ypaBHeHHeM (22), coxpaH5IeT 

MaKCHMaJihHYID KJiaCCH"'HOCTb TeX COCTOSIHHH la,/l>,IJJISI 
KOTOpbiX a (t) H3 (22) YllOBJieTBOpSieT ypaaHeHHSIM 

e ~ a (t)h k. r (t)= 0, 
e= 2 

k=2.3 ..... N. (24) 

.UnH N x3 HMeeM rrpoCTb!e ycJIOBHSI 

h3.it) h 3.2(t) 

- a (t ) = ~TJ = h 3 ,3 (t) 

OrMeTHM, 'ITO raMHJibTOHHaH oCUHJIJIHTopa c rrepeMeHHOH 
qaCTOTOH HeJib35I 3aiTHCaTb B BUlle {21), T.e. OH He MaKCH

MaJibHO KJiaCCH"'eH. Eonee roro, MOJKHO rroKa3aTb 111 . 'ITO 

B 8TOM CJ1y'1ae HeT HU O,llHOf'O CTa611J1bHOf'O M,K.C, (TaK 

)Ke KaK H HH O,llHOf'O CTa6MJihHOf'O K.C.), B TO BpeMH KaK 

,llJlH CT8UHOHapHOf'O OCUHJIJIHTOpa BCe M.K.C, CTa6UJibHbl, 
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To ~e caMoe yTBep~neHHe cnpaBennHBO H nnH cnyqag 
ABH~eHHH 38pH~eHHOH qaCTHUbl B OAHOpOAHOM M8I'HHTHOM 

none. 
3. 3BOfllOUI1fl K.C. 

Pa3BHTHe BO BpeMeHn K.c. MO~HO paccMaTpHBaTh KaK 
qacTHbiH cnyqaif ::monJOUHH M.K.c., COOTBeTCTByiOIUHH «iJHK
CHpOB8HHOMY napaMeTpy 11"" 11 0 ( nnH r = 0). CBH3b Me~ny 
3THMH ABYMH KnacCaMH COCTOHHHH naeTCH «!JopMynoif (3). 
l13 (21) npH r(t)=O nonyqaeM HaH6onee o6mnil: BHA ra

MHnhTOHHaHa H Kor' , nnH KOToporo BCH CHCTeMa K.c.lla> I 
OCTaeTCH BCe BpeMH CHCTeMOR K.C. 

AKOI' =w(t)a+a +F(t)a++F*(t)i' +f3(t). (25) 

~ 

3ToT pe3ynhTaT coBnanaeT c ¢opMynoil: nnH H KOI', nonyqea-
Hoil: B pa6oTax 13 •41 MeTonoM pa3no~eHHH B pHn Teiinopa 
K.c. I a(t+r )>. 3necb Mbi «!JaKTHqecKH noKa3anH, qTo noryy
qeHHbJe paaee /1,3,4/ B nepBoM nopHAKe nor HKor n HKJI 
H8 C8MOM nene HBnHIOTCH TOqHbiMH, 

B aacTOHIUeM paccMoTpeHHH «!Ja3oBwii MHO~HTenh 

exp [ i<f> (t)] oKa3ancH Ba~HbiM nnH BHAOB H Kor H HKJI • a 
T8K~e AnH ycnOBHR ( 16) Ha K03¢l«iJHUHeHTbl I'8MHnbTOHH8-
HOB, 3TOT MHO~HTenb 6bJn onymeH B pa6oTe /2/, rne HC
cneAOBanacb aBoniOUHH K.c., BcnencTBHe qero nonyqHnOcb, 
qro raMHnbTOHHaH MeXTbi H Cynapmaaa (25) coxpaHHeT 

Bee K,c., ronbKO ecnH F(t)=O. HenaBHO fleru 
171 TaK~e 

nOK83an, qro I'8MHnhTOHH8H (25) neil:CTBHTenbHO He Ha

pywaeT npH aBoniOUHH ( c npOH3BOnhHbiM F (t )) cBoiiCTBa 

KorepeHTHOCTH aaqanhHbJX K.c. II a>!. ~ 
MaKCHManbHO~ KnaccHqecKHii raMHnhTOHHaH H KJI MO~

Ho nonyqHTh H3 H.l\or npH noMOIUH oneparopa Ur no «!Jop-
; 8 I H~ U I U -1 · oU r U -1 Myne KJI = r I Kor r + 1-- r . 

06IUHe ycnOBHH (16) MO~~~ HCnOnb30B8Tb AnH nony
qeHHH HaH6onee o6mero BHAa H. coxpaHHIOIUero cra6~nb
HbiM n106oe K,C. HnH M.K.C. flei'KO HBil.TH 06IUHR BHA HaaK, 
nnH KOToporo aaqanhHbiR BaKyyM IO>. a 10> = 0, ocraer-

CH BaKyyMOM BCe BpeMH, T.e. AIO;t>,.,Q, (i~-HBaK)IO; t>= 
=0 .. C aroii uenbiO B ycnoBHHX (16) aano nono~HTh a(t)= 
=0=~. DpH aTOM nonyqaeM orpaHHqeHHSI ho (t)=O, k -1.2 ..... 

L,O 
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KOTOpbie A8IOT 

- + k e 
H = h 

0 0 
(t) + I h d (t) a a 

saK . k.e=1 . 
(26) 

rne h 0 ,0 (t), hk,e (t) - npOH3BOnbHbie «!JyHKUHH: BpeMeHH. 
DonyqeHHbie pe3ynbT8Tbl OTHOCHTCH K OAHOMepHOH 

KB8HTOBOR CHCTeMe, OAH8KO OHY. nei'KO o6o6IUaiOTCSI Ha 
MHoroMepHbiR (aBKnHAOBb!il:) cnyqaii. HanpHMep, BHil HKJI 
AnSI KOTOpOI'O eCTb nonHaH CH:CTeMa M.K.C., T8KHX, qTo 

h B HHX ~p.~X .= - 0 1·J·, eCTb 
1 J 2 - ~ -

HKJI = wij (t)a J (11j (t))a i (11 i (t)) 

~. (t) ~ 2 ~ 2 
+i--L--[a~ ( 11 .(t))-a. ( 11 .(t))l 

4 11 . (t) J J J J 
J.... A 

+ FJ. (t) a+ (p. . (t)) + F .*(t) a . (11 .(t)) + f3 (t) , 
. J J J J J 

(27) 

rne i . j == 1.2 , ... , N . 
B 3aKnroqeaHe onHH H3 aBTopoB (n.A.) Bwpa~aeT 

6naronapaocTb l1.B.Dony6apH:HOBY H B.M.MaHhKO 3a o6-

cy~neHHe. 
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