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K HaCTo~~eMY MOMeHTY nonY4eHo AOBonbHO MHoro HenHHe~H~x MO
AeneH, 06llaAa~~Hx KnaCCH4eCKHMH peweHHRMH THna COllHTOHOB H KHH
KOB . CpeAH HHX, HanpHMep , xopowo H3BeCTHbie (s1n ~)2 H (tl> '> Ill. Knac
CH4eCKHe peweHHR B 3THX MOAenRx AeHcTBHTenbH~, T.e. He HMeOT 
3apRAa. KpOMe Toro, H3BeCTH~ MOAenH caMOAeHCTBY~HX H caMO 
B3aHMoAeHCTBY~~HX non eH C 06naAa~HMH 3apAAOM Kn aCCH4eCKHMH pe
WeH I-1RMIo1 12, 3/, BeeAeHHe KJ1aCCH4eCKHX 06 'beKTOB 8 KBaHToayn TeOPH~ 
ocy~eCTBJ1AeTCA 06b14HO B npo~ecce KBaHTosaHHR B OKpeCTHOCTH KJ1ac
CH4eC Koro peweHHA, KorAa KeaHTOBoe nOJ1e npeACTaBllReT C060H MaJ1b1e 
803My~eHHA. OAHaKo TaKOH cnoc06 KBaHTOBaHHA HapywaeT HCXOAHYO 
HHBapHaHTHOCTb CHCTeMbi . AJ1A npeOAoneHHR 3THX TPYAHocTeH 
H.H.6oroJ1~OBbiM B 1950 rOAY 6b1J1 pa3pa6oTaH MeTOA KonneK THB HblX 
KOOPAHHaT, n03BonHBWHH COSMeCTHTb BbiAeneHHe 1013 nOJ1A KnaCCH4ec
KOH COCTaBnA~~eH co CTporHM Y4eTOM 3aKOHOB coxpaHeHHA /4/• n03AHee 
3 TOT MeTOA ycnewHo npHM eHRllCA AllA H3Y4eHHR cHnbHoB3aHMoAeHcT
BYIO!.4HX CHCTeM 151 HAllA KBaHToaaHHA COllHTOHOB 161. HaH60nee 06u\aA 
¢lOPMYllHPOBKa Ka HOHH4eCKoro Me ToAa 60rOll000Ba COAep)I(HTCA a 17 ,8/ . 

B Aa HHOH pa60Te, OCHoBbiBaAcb Ha KOBapHaHTHOM MeTOAe 60rOll0
a /9/5 0ea , npeA1l0)l(eHHQM , MbI H3y4HM Bonpoe 0 CBR 3H a6elleB~X 3a pA

Ao a COllHTOHHOro peweHH~ H KsaHTOBoro n o nA H nOKa*eM, 4TO OTCYT
CTBHe TaKoro 3apAAa y c on~TOHHoro peweHHR np~aoAHT H K ero OT
CYTCTBH~ Y KaaHTOBbiX B036Y*AeHHH . nOA con~TOHH~M peweHHeM M~ 
6YAeM n OHHMa Tb Ka K co6CToeHHO COllHTOHbI, TaK ~ APyrHe B03MO*H~e 
Knacc~4eCKHe peweH HR ypa BHeHHH ABH*eHHR . 

1 . KOBAPHAHTHOE nPE06PA30BAHWE fiOrOflOfiOBA 

nYCTb HMeeTC~ KOMnneKCHoe CKallApHoe none C11(x.t) B AOYMepHoM 
npocTpaHcTBe-epeMe HH. ~n~ y4eTa nyaHKape-HHBap~a HTHocTH BOC
n onb3yeMcR KOBapHaHTH~M npe06pa30eaHHeM 6oroll~6oBa /9/. Uenb 
COCTOHT B nepexoAe OT nepeMeHH~X x.t K HOB~M KOBap~aHTH~M 
nepeMeHHblM e(x. t) , r (x. t). .lln~ 3Toro aaeAeM anre6py onepaTopoB Q 

[H. PJ O. [K. L 1 O. [H. KJ - iyH. [Po Kl - tyPo / 1/ 
[L. H1 tyP [L . P1 iyH 

3AeCb nOCTO~HHa~ y aHa 1l0rH4Ha KOHCTaHTe nnaHKa. nocne 3Toro, 
onpeAellHB KOMMYTHpY~He 3neMeHT~ anre6p~ G 

e(•. I) - Ht - P. - L. rex. t) ~ Ih - Pt - K. [e(•• I) . r (x.I)l = O . /2/ 
.,. . 

_ • 0 
,. ... . , ~ C 

I 
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3aMeTIo1M, 4 TO eCnH C4HTaTb OnepaTOpbl H, P, K. L reHCpaTOpaM H 
rpynnbl nyaHKape 101 MaCWTa6HblX npe06pa30BaH"""', TO {;(X, t) "" r(x , t ) 
H eCTb ""CKOMbie Koeap""aHTHbie nepeMeHHble: 

il'H - iP,' '( I) -It'H+iP,' _ '( 't t')e 0;. I, e - 0;. 1 + X , + , 

a iOL ~(x. I) a - iOL _ ~(x ebO + t sbO. x abO + I ehO). /3/ 

IAK IAK A Aa ~(x.I)a- = ~(xa.le). 

COOTHoweHHA AnA r(x,t) coaepweHHO aHanorlo14HbI. nocne 3Toro 

Koeaplo1aHTHoe npeo6pa30eaHHe Fi oroJ1D6oaa 3anlo1weM B BIo1Ae / 9/ ; 


<I>(X.I) _ ~(~.'.a) ~ ala ( dfdo>e;(""-I~) ~(r.",). 

/4/ 


<I>·(X.I) _ ~'(C,.a) _ e-Ia (drdo>e-i(",,-r~) ~·(r.",) . 


nOCKonbKY onepaTopbI anre6pbl a KOMMYT""PYI"JT C ci(c, ~), i·(r, 4t). ""MeeM: 

eit'H-iP:r.' ell (x. t)e-it"B+iPx" "" ~(1+ x', t + t"). 

a iOL <I>(x. t ) a-iOL _ <I>(x chO + IBhO. xshO + lehO). 

a lAK <I> (X. I) e -IAK _ <I>(xeA • Ie A ) 

101 aHallor""4Hble COOTHOWeHJ.1A AnA ell*(x. t) . nepeMeHHaR a e /4/ BBe
AeHa AnA Y4eTa 3apAAOBO~ J.1HSapHaHTHOCTIo1. KaHOHH4eCKH conpAmeH-

HaR eM eenH4"'1Ha Q = -iL ecTb onepaTOp a6elleea 3apRAa C"'ICTeMbi .
cla _ -

Aallee 3HaK - Y nOlleH <I>(~.,). <I> .(~.,) 6YAeM onYCKaTb. 
nOCKonbKY onepa TopbI allre6pbl a RBnR~TCR reHepaTopaM"" npe06pa

30BaHHM ""3 rpynnbl nyaHKape "" MacwTaGHbi x npe06paaoBaH""M; corna
CHO nocTyna TY KBaHTOBaH""R HMeeM CBR3"", KOTopble Heo6 xOA""MO pac
CMaTp""BaTb Ha seKTope COCTORH""R Ill'> / 9 : 

C ,,(H - H(<I>. <1>')) 1'1'> - O. Cp s (P-P(<I>.<I>·))I'I' >- O. n 
/5/ 

• (L - L(<I>. <1>'»1'1' > - O . Co " (Q - Q(<I>. <1>'))1'1' > - O . C L 

B /5/ Bell"""Hbi H(<I>.<I>·) ••••• Q(<I>.<I>') nOCTpoeHbI no TeopeMe 
HeTep . B cnY4ae KOH¢QPMHo -HHBap""aHTHbiX TeopHM He06xoAHMO Y4eCTb 
"" CBR3b CK.noPO*AaeMY~ onepaTopOM K. 

KpoMe Tor o, AOll~HbI BbinOllHR TbCR KaHOHH4eCK""e KOMMYTa4HOH Hble 
COOTHoweHH A , KOTopble, KaK H CBR3"" , Heo6xoAHMO paCCMaTpHBaTb Ha 
BeKTope COCTORHHR I~> : 

2 

[<I>(~. d. <I>(~'.' ' )] - [<I> ' (€. d . <I>'(t'. ,' )] = o . 

[a,<I>(~.d . a,<I>W.")] - [a,<I>·(~',,'). a,<I>·(~. ,)J-O /6/ 

[ a,<I>·(~.d. <I>(t' .,')j _ _ iy1)(x_x'). 

KeaHTOBbie ypaeHeHH R ABH)I(eH""A B nepeMeHHblX ~ H T HMeK)T BHA / 9/ ; 

M2 iyO, . au 
2 - e (ceByO, - COByO ) <I>(~. d + -(~. d = 0 • 

y2 " a<l>' 

M2 -iyar 
2 -e (eo.yO, - COBra )<I>'(~. d + ~(~. , ) ~ 0 /7/ 

y 2 s T a<l> 

H2_p2 _ M2. 

2 . TEOPHR B03MYmEHH~ 

nYCTb nnOTHOCTb llarpaH)I(HaHa B ABYMepHOM npocTpaHcTse - speMeHH 
HMeeT BHA 

N a • 
f a <1>'0"<1> -U(<I>' <1» U(<I>*. <1» - I. ~(<I>'<I» /8/

a_O D I " . . 
KpOMe Toro, M~ C4J.1TaeM, 4TO KnaCCH4eCKHe ypasHeHHR ABH)I(eHHR 


HMe~T AeHcTBHTenbHoe CTaTH4Hoe peweHHe 


tJ<I><o(x) + ~(e;. <I>~') _ 0 . <I>~ '(x) o <I>;(x) /9/ 
a<I> • 

x-vt-xo 
OTMeTIo1M, 4TO ¢loC(x) ¢aKTH4ecKI<1 3aSHCHT OT -2' TO eC Tb ABnR

Vl-V 

eTeR "6erYUle", BonHoM " . npoAellaeM npe06pa30eaHHe /4/ H pa3110~lo1M 
KsaHTOBoe nOlle ¢l(l,r) B OKpeCTHOC TH KnaCCH4eCKoro peweHHR: 

oI>(.f. d <1>0 (~. d + fi<l> I(~' d + a (y).c 

/ 10/ 

<I> '(~. d - <I>~ (~.,) + fi<l>~ «(. d + O(y) • 

PeweHHe KBaHTOBbiX ypaBHeHH~ ABH)I(eHHR /7/ s nopRAKe yO H Y4eT 
CBA3eM /5/ Aa~T: . 

<I>~(~.') - <l>o( ~' ,) - <l>o«L). MO - 2 ( dx(<I>g (x)) < /11/ 
Mo 
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B / 11/ MO - cTapwH~ 4neH pa3no*eH~R, 
CKJ1aA~BaR H B~4HTaR ypaBHeHHR /15/ , nonY4aeM 

M ~ MO +JYM \ + O(y) . /12/ 
an 1]-2 1 

0<1>+ (x, I) + ~ (<1>;<1>0) [_(<I>~+<I>;2)<I> (x,l) + 
o (n-2)1 2 +n epel1AeM Aanee Anfl YAo6cTBa K KOOPA HHaTaM x"" {/M(» t=r/MdH pac

CMOTPHM cneAY~~HI1 nOPFIAOK TeopHH B03My~eHHH. (BR3b CH OKa3~BaeT
CR cOBMeCTHO I1 C ycnoBHeM M 1 = 0, a CBR3H Cp, C L H Co npHBoART 

K COOTHoweHHRM /3AeCb H Aa J1ee <1>\(1) ~ <I>(x» : + ~ (<I>~ - <1>0 2)<1>_ (x,t) + n~ 1 (<I>~<I>J<I>+(x,t)l ~ O , 


(dx<l>;(x) (.j,(x) I ) + ci>*(x, I)) ~ 0 , /16/ 
a 0-2 

(dx<l>O(x) (<I>(x,l ) + <I>*(x,I» ~O, / 13/ 0<1> (x, I) + ~ 0 (<1>0<1>0) [_.1.(<1>2 + <1>*2)<1> (x, I ) 
2 0 0 

- 0 (n - 2) ! 


(dx<l>o(x) (~(x. I) - .j,*(x, I » ~ O. 


B cHny KOBapHaHTHOC TH npo~eAYp~ KBaHTOBaHHR AOCTaTQ4HO pac - ~ (<1>02 - <I>ii 2)<I>+("I) + n~ 1 (<I>o<l>o)<I>_ ( X, I)] ~ O. 
CMOTpeTb KOMMYTa~HOHH~e COOTHoweHHR AnR HyneBoro n onHoro HM
nYllbca, P = O. B 3TOM cnY4ae HMeeM: 

~3 ypasHeHHi:1 /16/ BHAHO. 4TO ecnH <1>0 (x) - KOMnneKCHaA ¢lYHK~HR , 
TO nOJ1R ~+ H ~_ "nepenYT~BaIOT CR " , H AnR AHarOHaJ1~3a~HH r aMHllb

TOHHaHa B nopAAKe O(y) npHxOAHTCR pewaTb c.nO)6(HY~ CHCTeMY / 16/ . 

B HaweM ~e CllY4ae HMeeT MeCTO / 11/, ~ ypasHeHHR /1 6/ ynp~anTCR: 


[ <I> (x, t) , <I> (x', I') ] ~ [ <I> *(x, I), <I> *(x', I ')] ~ 0 , 

[~(X,I), <I>*(x',I')] - ~<I>~(X)<I>~(X') - N2i <l>o(.)<I>o(x') ~ -iO(x-x'), /1~ /
Mo 0 

an 2n-2 
o<l>+(I,I)+~ --(2n - I)<I>o (x) <I> + (x, I) =02 o (n-1)1N 0 ~ 2 ( dx <1>0 (x) , 

/ 17/ 
no cpaBHeHH~ c pa6oTo~ /9/. rAe paCCMaTpHBanOCb Ael1CTBHT ellb Hoe a n 20-2

0<1> (x,l) + ~ --<I> (x)<I> (x, I ) = O. 
cKanRpHoe Ilone , B / 14/ Ao6aBIo1J1CR 4J1eH - ~~o (x) <1>0 (x'), COOTBeT - 0 (n -1)1 0 

No 
CTBYIOt1lHi:1 CBA3H C(j KOTopaR 03Ha4aeT HCKll~4eHHe "3apRAoBo~1I Hy

n eBOI1 MOAb! W 0 (x). PeweHHR CHCTeM~ /17/ npeACTaBllR~TCR B BHAe pa311o*eHHA no c06
YpaBHeHHR ABH*eHHR HMenT BHA : CTeeHHblM ¢lYHK~IAAM TaKIo1X ypaBHeHH~: 

a o-? an 21]-2 2 
0<1>(1,1)+ ~ Q (<I>~<I>o) -[ ~<I>~<I> )<1>(.,1)+(<1> <I> )<1>*(., 1)] -0, - dx 2 '1'+ (k, x) + ~ (2n - 1)<1>0 (x) 'I' (k, x) = '" (k) 'I' (k, x) 

I] (0-1 ) ! + + +o (n _ 2) 1 n _ 1 0 0 0 f 
d 2 

/ 15/ 

d 2a 0-2 an 2D-2 2 
0<1>*(1, I) + ~ Q (<I>; <I> 0) f_n-(<1>;<1>0) <1>*(., I) +(<1>;<1>0*) <I> (x, I)l ~ O. -~'I'_(k,x) + ;: (n_1) I<I>O (x)'I'_(k,.) ~ ",_(k)'I' _(k,x) / 18/ 

r. (n - 2) 1 n - 1 

'" (k) ib 2 2 k 2 2 2 k 2 BseAeM o603Ha4eHHA: T+ ,s ee x ... -oo , '" =Il + .W =Jl + • - + + 

1 -i )<1>+ (x, t ) = -=(<I> (x, I) + <I>*(x, I » <I> _(I, I) = ~(<I>(x, t - <I>*(x, I» , 

3AeC b Il + H Ii_ - Macc~ KBaHTOB nOllei1 cP + H ~_. KOTOPble 6YAYT
..12 ..12 

pa3JlH4HblMYI: 

4 5 



aD 20-2 . aD 20-2 l: --<I> 0 (x) , / 19/ 1'+ = lim l: - -(2n -ll<l> 0 (x), I' - Urn 
- 1:a:1-+00 n (n-lll

I. I~ ~ n (n -1)1 

AnR $YHKUlo<1':::' 'P (k, x) H 'I' (k,x) MO*HO nonY4HT b cneAylQUtHe coor-

HoweHHR /9/ : + 

rdx'l'"(k,x)'I' (It,x)_2"(A(t)0(k-t') + B(x)o(k + k'), 
+ - /20/ 

r dx'l' (It,x)'I' (k,x) _ 2"(C(It)0(k-k'),+D(x)0(k+k'», 
+ 

B (k) ~ tl* (It) a (- k) +a * (It) 13 (-It),A(k) = a" (k) a (k) + f3" (k) tl (k) , + - ++ - +
D(k) = a (k) a (-k) + 13 (k) 13 (-k) ,C(t) _ a (k) tl (It) + tl (k) a (k), + - + -	 /21/+ - + 

,9+ (k) onpeAemHOTCR 1013 aCIo1MnTon1KB /21/ K03<1>$~~~eHT~ 	 a+(k) ~ 
X- ... 00 :¢lYHK~~i1 'I' (k,x) ~ '" 	 (k, x) - np~

+ 

1. .... 00 •'1'+ (t, 1 ) = a + (t) e Ib + 13+ (k) e -Ib 	 /22/ 

J. ..... 00.'1'_ (t,X) =a_(It)e i b + 13 (k)e-Ib 

Pa3nOHCHM Tenepb nonR 	 t 101 ~ no onepaTopaM pO*AeHHR H YHH4TO I. 	 + 
*eHHR: 

I", Idk -lw t +a! (k)e + "';(t,>))I: 	 <1>+ (x, t) ~ J === (a+ (k) • + '" + (t, x) 

v' 2w +(k) /23/ 

+ iw tdlt -I", l .. 
<I> _(x, t) r (a_(t). - 'I'_ (k,x) + a.Jk). - 'I'~(k,x)) 

v' 2w _(k) 

nOACTaBnRR /23/ B onepaTOP 3apRAa 

. 	 . 
Q2= r dx(<I>_(x,t)<I>+(X,I)-<I>+(X,I)<I>_(X,I», 

nonY4aeM AnR Q 2 Bblpa*eHHe: 

dk 	 Hw -((.I )t Hw +((.1 )t 
Q 2 -l( [C I (k) e + - + C 2 (k) • + - + 

2v'",+(k) ", _ (t) 

/24/ 
-t(w+ -w ) t -I(w++w ) t 

+ C 3 (x) • - + 	C .(k) • - 1 . 
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P aCCMOTp~M cnY4a~ , KorAa nOTeH4~an~ B / 18/ RBIlRnTCR 5e30Tpa 
*aTenb H~M~ , KaK, HanpHMep , AnR MOAenH (~4)2 ' PaccMoTpeHHe o~e
r o cny4aR npHseAeT K 4101CTO anre5pa H4ecKHM ycnO*HeHHRM. ~TaK, 

8 / 20/ M~ C4~TaeM, 4TO tl+(k) = tl_(k) = O. To rAa CI(k) ~MeIOT 8~A : 

C I (k) = [w (t) + w (k)]a +(k) a (k) A (k),
+ - + 

C 2(k) =£ "'+ (It) - ",_(t)] «k)"~(k)D'(k), 
/25/ 

C3 (k) = - [",+(k) + ", _ (It»)':(k)'+ (t) A"(k) , 

C.(k) = -[",+(k) - ",_(k»).+(k) . _(k) D(k), 

H3 /24/ H /25/ BH~HO, 4TO RBHO 3aBHCHT aT epeMeHH . TaKHMQ2 
06pa30M, npeAnonO~HB, 4TO KBaHTOB~e B935Y*AeHHR AeHcTBHTenbHoro 
conHTOHHoro peweHHR MarYT HHeT b 3apRA, y*e B nepSOM nopRAKe Teo 
p HH B03My~eHH~ npHxOAHM K npOTHBope4H~. ~nR ero yCTpaHeHHR He
06xOAHMO nonO*HTb ~ (x,t) = O. npH 3TOM B npe06pa30BaHHH /4/ 
<I>(x, t) ",. ~.(I., t) H nepeMeHHo~ a He B03HHKaeT 1 TaK KaK HeT CTe n e H&.1 
CB060A~) On&.1C~Ba~e~ 3apRA . OTMeTHM e~e, 4TO B cnY4ae KOMnneKC
Horo KnaCC~4eCKoro peweH~R '" (k) = '" (k) ~ ~3 /24/-/25/ nony 
4aeM coxpaHR~y~cR KBaHTOBy~+nonpaBKY K KnaCCH4eCKOMY 3apRAY 
conHTOHHoro peweHHR. KOMnneKCH~e KnaCCH4eCKHe peweHHR B ABYMep 
HOM npOCTpaHCTBe BpeMeHIo1 YHCe He 6YAYT npeACTaBnRTb c060H "6er y
U\He BonHbl ll ) T. K . A06aBHTcR 3aSIo1CIo1MOCTb OT nepeMeHHoH t - \IX - to 

v'1 - .2 

3AKnlO4EHHE 

B 3aKflO4eHHe He06xoAHMO 3aMeTHTb, 4TO OTCYTCTBHe 3apAAa Y 
KBaHrOB~X B036y~eHHH HeHTpanbHoro KnaCCH4eCKoro peweHHR B He
nHHeHHblX MOAenAx, BHAHHO, RBnReTCA npORBneHHeM 60nee o6~e ro 
CBOH CTBa: KBaHTOBbie B036Y*AeHHA He MorYT HHeTb KBaHTOBbiX 4Hcen, 
OTnH4HblX no CBoeH npHpoAe OT KBaHTOBbiX 4Hcen KnaCCH4eCKoro pe
weHHR. ~nH. APyrHMH cnosaMH, KBaHTOBoe none B HenHHe~HOH HOAenH 
He Ho*er HHerb 60nee BbiCOKoro THna CHMMeTpHH, 4eM KnaCCH4eCKoe 
peweHHe. 3roT Bonpoc Tpe6yeT OTAenbHoro paccMoTPeHHR~ 

8 3aKn~4eHHe aeTOp C4101TaeT CBOHM AonrOM s~pa3HTb 6naroAap 
HOCT b O.A.XpycTaneey 3a nOCTaHOBKY 3aAa4H 101 MHor04HcneHHble 
06cY*AeHHR. 
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HetII,ep.RKOB .a.B . PS-B'-S'l 
KoaaPKaHTHQe n peoopa308aH",e fiorooo)()flOi H fCO,)1l r oewe 8036YIIIACHKA 
AeHCTBKTenb H~X CO~KTOHO. 

HccneAyeTC,. KaaHTOB8HHe D('welll-'II; H(>nHlll'UHbllC Kn.:)CCH',' CCKHIC ypaoHeHHK 

ABHlKeHKR. 06I'1aAa':.",4x AeiicT8Kl cnbllWM'" tOlU1TOHllblMH PCWCHHPiMH. PiJCCMaTpH8aeT~ 
HeflHHe HHoe KOMnneKCHoe CKSOftDHoe none B A9YMCPHOM npoCTpaHCTge-speMeHH. 
KaaHToaaHHe oc~eCT'nftelC~ 0 OKpeCTHOCtH KnJCCH~eCKoro peweMHA. An~ y~eTa 
nyaHKape- HHlapHaHTHOCTH Hcnonb3YClCR KoaapHa HtHOe npe06pa30aaHHe 6oron060Ba. 
OnepaTOp~ 'TopH~Horo KeaHloealiHA yAoaflCTaopRCT caR3AM, paCCMaTpHBaeMWM 
Ha a eKTopax COCTOAHHH. nOKa301110, ~TO KB;)HTOOWe B036ylltAeHHA HeliTpanbHOro 
KIlaCCH"feCKoro peweHH" B Hcm1UI'HIIWK MOAcnAK He oOnaAaOT AononHHtenbHWHH no 
OTHoweHHO K Kn.CCH~eCKHJot pcWeliHnJot CQXpaHnlOlll,HMHCR oenH4HHaMH. KaaHToBoe 
none HellHHeHHOH MOAenH He MOllleT H ... e l b ()OJ1ee BbiCOKHH THn CHMMeTpHH. l.Ie ... 
CHMMeTPMR KnaCCH4eCKorO peWCHHR. 

Pa60Ta 8woonHeHa I fia6opaTopHH TeopeTH4eCKoH $H3HKH OHRH. 

C006.eHHI O&beAHHeHHOrO KKCTHTYTa RAep~ HccneAoBaHHA. Uy6Ha 1984 

PYKOn/.1Cb noc Tyn Hlla B H3Aa Te J1 b C KH~ OTAe n 
24 	"~nR 1984 r OAa . 

ne peaOA a BTopa 

Hescher jakov O. V. P5-8~-54 1 
Covariant Bogolubov's Transformation and Quantum Excitations 
o f 	 Real Solitons 

Quantization of the solutions of nonlinear CI,,'~itl\ l ('qu,llion', wilt. 
real soliton so lutions Is \II\It"')tlqollf'd. Nonllnt',Ir tnmllll'x 'j' tll." li(dd 
in two-dimension.! spac::e-IIIIW" 1*1 (oll'lltJr',,'d In allll'r In OUf.)Ullt Polnl .lft· 
invari~nce coy.rl,nt liQrlnlyulmv' . 1I ,'Il',I,,,"'.lllo11 i ", 11 ..... \1 l)u ,H'lvrn (ll't' 1 IIUI "I 

sati'i (Y lh(' Iinlo.q." "lid II,! InIIMII",1I uti ... I !tlt' v"IIII ' ''' II Ii .. llflWl\ Ih.t! 1I1IIIn· 
lum ('xtl'.lltl)t)n. uf IInlll, .. 1 I 1 ...... I.,tl lt d .. ,) "" 111 11'1111111,·,11 IOIlIdl'h h.-utlli ' l 
addll. IQotll (IJI1•• rvfl,111f1 v.lu.. ' 1)./oInl.I1I' Ilrl ,l III I"mlll!!",tl /I.,d,.1 tMUltll 
has hlqh~r 'yn...... 'ry IIW' Iltd' IItll" 0' 11t.1 111'0:..1 ••• 1 ,,, I utlun. 

Th~ Inv.,t 1'1.' lOll " •• I, ... " n ,H~ ' tu"""d (I' 1111' t ""llI t1Iory III IIWllt,'II , ;tl 
Physi c", liN" 

Coa::muni l.,lun IIr ,II. luilll Institute rOt" Nuclear Research. Dubna 1984 
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