
\
\' 

i~ 
1 

18 Korr. 

OftheAIHeHHbl1 
IHCTITJT 
RAepHb11 

MCCJlBIOB8HMI 

AJftH8 

KjP;'1 
P2-87-542 

A.H.KBHHHXHA3e*, A.M.XBeAe~HA3e* 

o PA3ROIEHHH OnEPATOPA BYCTA 

1 no CTEIlEHHM KOHCTAHThI CBH3H 
\ 

\'
 
Hanpaeneuo B >KYPHall IITeopeTlo14eCKaR 

~ MaTeMaT~4eCKaR t:t>""3~KallPeAaKTOp M.H.3apy6HHa. MaKeT H.A.KHceneBoH. 

nOAn~caHO B neuar s 27.07.87. 
*MaTeMaT~4eCK""~ ~HCT~TYT' AH rpY3CCp, T6~1l~C~~opMaT 60x90/16. O~ceTHaA ne4aTb. Y4.-~3A.n~cToB 1,21.
 

T~palK 490. 3aKas 39416.
 

H3AaTenbcK~~ OTAen 06~eA~HeHHoro ~HCT~TYTa RAepH~X ~ccneAoBaH~H.
 

ny6Ha MoCKOBCKO~ 06naCT~.
 
1987 



____ _ 

AHa~lls S - M8Tpll~I paCCeHHllH COCTaBHb~ ~aCTllU BO MHOrOM onpa~e
JIHeTCH perneHReM rrp06~eMN: yqeTa- rrO~Horo MMrrY~bca CBHsaHHoro COCTOHHRH. 
1\81\ ll3BeC'1'HO, B KBaHToBof! reopau nona He TO~bKO OTHOCllTeJIbHoe. ,UBID;<e

Hlle, HO H ,UBR*eHHe COCTaBjO' CllCTeMH KaK ue~oro saBMOHT OT ,UHHa~~KR 

BsaRMo~ellCTBRH. B pa60Te I 'rrOK8SaHO, qTO 8TH ,UBe rrpo6JIe~lli MO~iD 
pas~e~RTb.ll ~ perneHHH rroc~e,UHeM paSBllBaeTCH TeOpRH B03MYmeHllM rro 
KOHCTaHTe CBHSH. OCHOBof! MeTo~a R~eTCR rrpe~CTaBJleHlle ~ orrepaTopa 
eYCTa U~ ,COOTBeTcTBy~ero qJlICTOMY npeo6paSOBaHIDO JIopeHIJ,a ·A~.:. (.)â), 
(1)..'1::. ~ ,~o ">0), ~ef!cTBHe xoropcro na BeKTOp COCT0HH;IDI qaC'fHUbl C qeTblpeX-
lIMIIY~bCOM P M crraaou S sanaerca B B~e 

(S)( \'\u: I~) <i.) == CJ:) R(!\P,p)) lÁPIS) (1)
'>. 

t 

'J)(SlR,(f\PIP)) - MSB8CTHaH MaTpMqHaH WYHKUIDl,orrpe,UeAAIOIllM rpacócpaa-
WIOHHble csoãoraa COCTOffiUIR npn BpameHHHX R .R(Apl p) - npameuae 
Baraepa, B TeOplU'I nona, c MOCKOCTbIO Hal18JIbHhDC YMOBMH oc.,0=. O , ~ 

U~ llMeeM 
o 

U" :: 0;.. Jl (~) , (2) 
o 

r.ue lfx - cooTBeTcT~YIDmMH TOMY ~e rrpeoópaSOB8HllIO JIopeHUB YHRTapHN:H 
orreparop B OTCYTCTBH8 "BSalIMo,Ueí;tcTBHR. ..R(?-.') e crs oneparop: 8BO~IOmm 

UC",x::o ;x.°=o) OT rrOBepXHOCTH :S:•.o= O 1\ rrOBepXHOCTM ~':C=O , 
~ KOToporo B lI! rrMyqSHO paS~OlKeHMe rro cTerreHHM KOHCTaHTbI BsaHMO
.ueHCTBIDI: 

,M).)::U(~'3:=-O lOCO:::. O):=. T e:>cp (i \~ltx. f, (:tO) ~1 (~)'. • 
~ ~ ) (3) 

- -'tIJ.... i\B (3) 'T';x: - CHMBOJI ynopanoxeaaa rro rrepeMeHHof! :x,o/~ (~=X'~/f~IJI~ 
- oe~acTb rrpocTpaHcTBa-BpeMeHH, SaKJlIDqeHHaR Me~ nnOCKOCTRMM xo=O 

11 À'~:' o , Eex,°):: :x:,0/ 14°1 - SHaKOBaR WYHKIJWI 11 ~1 (ec) - IIJIOT-
HOCTb ra~bToHHaHa BsaHMo,Uef!cTBKH. 

pas~o~eHMe (3) 6~Q RCrrOJIb30BaHO B /2/, r~e Ha rrpIDAepe paCqeTa 

aCRMITTOTRqeCKOrO rrOBe,UeHY~ WoPMWaRTopa MeSOHa c .uBY~mI B~eHTH~I 

COCT8BnRIDmRMM rrOKaSaHO, qTO TaKO~ crroco6 yqeTa R~rrrY~bca cocTaBHoH CHC
TeMN c nOMOmbIO TeopRR BOSMYmeHRH rro KOHCTaHTe CBHSR rrpHBo~T K rrpaBRnb
HOMY pesYRbTaTY. B Ha~TORmeH pa60Te YK8SaHa 'uPyraa BOSMO~OCTb pas~o

'lt8HRR oneparcpa 8BO~IOI.llm U (~·:x.-:OI~O:::O) rro CTerreHRM KOHCTaHTN: BSaHMO
~eaCTBR.R:, npe~CTaBnRIDm8R crre~anbH~H RHTepec B 3a~aqaX c 60~blliMMH RM
rrY~bcaMM Irl-+ 00 • OHa HBJIReTCR CJIe.uCTBReM npeneasaoro COOTHorneHHH 
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Otnll'Rhl1n~ri~ll KHCTHTYlI 
tU!'.lI!iMX NtC' JS~ltOBllml 
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~mJ\(~)=Jlti=U(n.!t=o,:tO:::o)== rçe~(~ ~d.lfOCê(:Lc»dfl(1)\, ()
~). r-+ 00 J?J ~ IJ, 4 

rne j~ - ROHe'iluill YHl1TapHhtl1 oneparop, CBR3htBalOlI.l1111 npeoopaaoaanaea 
IlO;n:06:t1JI reopaio IlOJIR na HYJ1b-ITJIOCROCTl1 Yl·X:: o c OÓhPiHOM. 3.necb 
-- _ .... r'\ 
n = ~/I ~, , 00 t - OÓJIaCTb, orpaxaseanaa ITJIOCROCTblO :x:o=o li 

K8C8TeJIbHOH K cseronoxy ROHYCY nJIOCI<OCTblO ~,~::::,x.0 - i1-~ == o laa
lliTpHXOBaHa aa pzc. I). C'IVJ'TaR Ati H3BeCTHliM oneparopon 11 nOJlb3YJICb 

rrpll~HHhtM COOTHorneHHeM 

J\(~)::: U (n.x.= o) ~<t=o)J\ ti ? (5) 
npKXO~M R pa3JIO~eHl1lO nepBoro COMHO~TeJIJI B (5) no CTerreHHM R~HcTaH-
Tli CM311: n·x=o 

tJ (n>:.oo, "."'~o) '" T",~ (;, ~d"'" f(';(.') '<l?rCX)) . 
:to , (I I ~.x.= O 

-, llpHBJ1eRaTeJIbHOCTb ~aH~ 
-, Horo pa3JIO~eHHH B TOM, 

'ITO npn \1.1-+ ao oxaro'" -, 
.napJI OÓJIaCTl1 l1HTerpH-, 

'" -, poBaHMR B nOKaSaTeJIe 

3RcnOHeHTht 3~RTl1BHaH 

HapaMeTp pa3JIO~eHHH 

-, tt '" 9- /1 ~ I 3HatUlTeJIb-' 
HO M8Hbrne ROHCTaHThI ...-, 

. TIpe.n.naraet.fID\ RUe 
-, 

BapHaHT TeOplll1 B03MYme
-, 

Hl1~ 113Y'IaeTCH Ha npRMey -, 
pe paCCMOTpeHHH 3JIeRy -, 
TpoMarHl1THOrO Wopr~RI; -, 

PRC. L Topa COCTaBHOH CHCTeMht.-,~ 
Ha OCHODe (5) nOJIY'IeHO 

lcMernaHHoe" npe,ncTaB1IeHl1e, B ROTOpoM o)UIoBpeMeHHo HOIlOJlDSymCH BOJI

HOBHe <PYHRI.J;mi CBJI3aHHOro COCT05IHl1H OÓH"tIHoit reopira nona 11 TeOpHl1 nona 
Ha HYJIb-nJIOCKOCTl1. 

r. MrHoBeHHWI 11 <ppoHTOBasl <Po.PM8 ~aMHKH B TeOpIDt rrOJIR: 

YpaBHeH11R nOM onpeneaaorca BlléopoM WYHRmrn JIarpa~a. B Ka~leCTBe 

Ha'IaJIbHl:DC YCJIOB11H OÓWlHO rpecynr COBna,u;eHIDI npn xo::: O BSal1Mo.neHcT-

BY~ nOJIeii 'V (x) co CB060.IJ,,'EiHMB 'ti (x) • BHÓOp moóoi1 .nPyroH 
IJJIOCROCTl1 Â' 'J: ::: O , rrOJIY'IeHHOH 113 1 0 = O npeoõpaaonaaaex JIopeH

2 

na ,O3Ha'IaJI éH nepexon R 3RBl1BaJIeHTHOH TeOplrn c nOJIJIMVI Y \:r.) , 
CM3b C ROTOPOH B RBaHTOBOM CJIY'Iae OCYlI.leCTBJ15IJIÓhI YHHTapHRH orrepaTOp 

1'C'>.) =Ó"~+U~=1J(~·:x:.=o,xo=o) , 

y (~) ::: J\(Ã)'.t'(x) Jl(") t 
H8Tpy.nHO Bl1,neTb, "tITI-iJ 

i"~1) = r e>c) npn ~_·x.:::o 

eCJIH 

Y(:t) = ~(X) rrpl1 xO=o . 

IIOJI:DsYJIC:b TeopeMOH HeTep, c Ha'IaJIbHllMVIYCJlOBH5IMVI no ITJIOCROCT11 ~<X:=O, 

~H reHepaTopoB rpyrrnhI IIyàHRape m~eeM 

pt-1 = p!'1 _?t.~ ó ('X-x,) ~I(~1 d43: , 

Mt'\v= M'"'V_ ~(tJ:.V - ~x.~) Ó(;"·X.)~I(:x:)J,lf:c (6) 

Q

(.;:t I. (oc') - IIJIOTHOCTb narpaaxaaaa B3al1Mo.n;e}1CTBHJl}, r.n;e pf'I
o 
M~v - orrepaTophI 3Heprl1H-l1MITYJIbCa 11 MOMeHTa ROJIH~eCTBa ~B~eHRH 

B CBoéo.nHOM crryqae. CJIe.nOBaTe~bHO, UJIOCROCTbID 3a.n;aHHJl Ha"tlaJIbHUX YC

JIomdt onpenenaerca.xakae 113 reaeparopon nOJIY'IalOT ~QéaBRY 'npH"BK1IlO

qeHlm,r B3aHMo.n;eHCTBHH, l1HHMH CJIOBaIIfiII, ~a~eJIeHHe aareopa IIyaHRape na 
ICHH8MaTl1"t1ecKYIO 11 ,IJ;HHaMH'IacKYlO "tIaCTli 7, . 

Ilpenen Iri ~ 00 COO'l'BeTcTByeT Teo-pl1H rrOJIR na HYJIb-IIJIOCROCTH 

'X.o =. ri· i c rene paTOpaM1'l rpymm TIyanxape , nOJIy"tleHHliMH 113 (6) c Y"tIe-
TOM 3aMeHu 1\M xa cnerononocaaã BeRTOp ti"':::: (i)t) . Ilepexona 
R rrepeMeHHhtM "CBeTOBoro cppoHTa" 

Vt1 
--,> (V±=~(Vo+n.V)t v:.=V-n(n.V)), '(7) 

rrOJIy"tlaeM paSél1eHHe reHepaTopoB Ha .nmlaMl1'IeCKl1e: 
o 

P-= P- + ~ó("-:I.) dI (:i)dlj~ , 

~ ~ _ ô 
E1,_=k(l\t-[n",J.lJ)= (1)- - ~~.&.&(n,):):tI(x)d4~ 

11 IQ[KeM8TH~ecKHe -to -+ 
~ D --. ..... .... oo 

p+-p+ P.J..==p EJ.,+~~(Kl.+ [nxJJ..J)::: E.1.)-+-, .L 

.., -+ Q ...... -+ o 
:rrt == (J.\,\ )= Jh Ktf:: (K·n)::: K h . (8) 
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~ ~ 

B (7), (8) B8JIM"lliHll J M K onpeneaeau paB8HcTBaMM 

J ~ ~ 1. €~mn M Ki, = MOi. 
. 2. I'Y\n ') • 

CBH3b C 06N~HOM: T8opn8M rrOJIH, KaK OTM8qaJIOCb BHlli8, ocym8CTBJIH8TCH 

oneparopoa ~m Ab) -;: ~ ~ (CM. (5)). )lJm rrOJI8BhD( oneparopos MMeeT 
Itl 40ClO " 

MeCTO rrpeo6pa30BaHne rro,n:06MH 

~(~)::: .A n'f(~)ft~ 
a ~R BeKTopoB COCTORHHR 

14J >n = .Arr \<t>>	 ( 9) 

rne MH,n:eKC h YKa3bJ.BaeT na rrpMHa,ILJIejKHOCTI:, COOTBOTOTHYlOUt8ro OÓ'heK

Ta T80pMM nona na HYJIb-ITJIOCKOCT11 X,o - ri· X=. O • IIPJtBJI8K8TeJIbHow' 

oco6eHHOCTbIO raMMJIbTOHOBillC Teopnlí, MCrrOJIb3YromIDC HYJIb-IlJIOCKOCTb RaK 

rrOBepXHOCTb Haq;:lJIbHUXYeJIOBMM:, HBJIReTCR TO, tlTO B9RTOpH COCTORHHHIQ}"" 

C rrpOM3BOJIbHliM MMIIYJIbCOM Q=' GQ~+Ml', Q) MorYT 61iTI> rrOJIyq8HhI M3 n .-	 .... 
COCTORHMM: \ O,M) Y)'l' c HYJI8BNM TpeXMepHblM :m.mYJ1I>COM Q =O c no-

MombIO rrpeo6pa30BaHMH 

, -+

UQ,= expf" Q~+E,,+)- ex-p(. entt} Kn) , (Ia) 

X)rrOJIHOCTbIO I):OcTpoeHHIlX/M KMHeMaTxFleCKMX reHep8TopoB EJ.)+ ,Ki;' (8). 

2.	 PeJlHTMBRCTCKMH dlopl'l'tIJaKTop cocTaBHott qaCTHUb! B "cM8IllaHHoM" 

rrpenCTaBJIeHMM 

PaCCMOTpMM 'MaTpM1ffillM: M8MeHT TORa 

,F~ CP,Q) := <~ I J;.{o) \Q')	 (11) 

o~peE8~n ~PM®aKTOP COCTaBHOH C11CTe~~). rrOJIO~D ~ rrpoCTOThI 
~	 cn ,n\Q :: O , COrJIaCHO I 11 ~ G)' ID!~!E!!! 

X)OTM8TMM, tITO B3aM8H B03HMRa8T TpYAHOCTb rrpM OITMCaHHH 06~H~ Bpa
o ~ 

meHHH, TaR RaK. COOTB8TcTBYromMe r8HepaTopu ,ILMHaMMtleCKMe J # J 
xx) CER3aHHoe COCTORHMe Óy,n:8M CtIlITaTb 6eCCIIMHOBl:lM,1p> 

(P\Q) =l2~)12podo')(P-Q) 

4 

;.. 

4 + o	 t' f4
~(p)Ô)= <o/.ACX)tf}..J",(o)IO> ) :.\t4::Pif1'l)~ =().o_~). 

(12) 

B pa60Te /2/ p83JIO~8HMe rro KOHCTaHT8 CBR3M (3) 6Hno McrrQJIb30Ba~o ~ 
M8'YtIeHMR rrOB8,n:eHl1R M880HHoro <PopMíÍJ8KTopa npa ÓOJIblIlliX rrepenaxax 
t: (P-Q)2a .2M\ 1_>:') ~ - 00 • B eJI8,n;yIOIl\llX rrOeJI8 HYJl8BOrO nopH,IUtaX T90p:w.t 

B03MYmeHM~ 6uno rr~YtIeHO CT8rr8HHoe rra,n:8HH8, COOTB8TcTBYIOm8e rrpaBxmaM 

KB8pRoBoro CtleTa 5,6/. Ba~o HarrOMHHTb, tITO HYJI8BO~ rro~oK ORa3aJI

CR He,n;OCT8TOtIHHM ;rr,JI.A: BW1BJI8HWI Be,n:yI.Qelí aCMMIITOTMKM. T8M caMblIA ÓWIa 

rrOR8S8Ha KoppeKTHocTb TaKoro y~eTa HMITYJIbCa COCTaBHOH CMCT8Mbl, ,n:~8 

I\Or,n:8 3TOT MMIIYJIbC B8JIMK I~\ .... co 
MCrrOJIb8YR COOTHOilleHM8 (5),rr8p8ITHill8M Bllp~8HHe ~ Wopr-~KTopa B 

BH,lle 

~ (p)ô)::: <(}\~: tJ(n!x.:Q, ~'X::0)~)"J1(O)Iô> . 
" -h	 (13) 

COrJIaCHO (9), 

<01 Jt:::: ~ôl 
-n -t'\. 

rrpe,ILCT8BJlH8T co6o~ BeKTop COCTORHRH cocTaBHoH CHCTeMbl c HYJI8BUM MMITYJIb

COM B T80pIDi noza aa HYJIb-IIJIOCKOCTM n~~::. ~+ n. il :: O. 
TaKMM o6pa30M, rrOJIb3YRCb rrO~HliM Ha6opOM B8RTOpoB COCTORHMH CBOÓO~-

HbDC COCTaBJIRIOI.I.tHX B(13), <I>OP~KTOp MOJIHO sanacaes B" cMernaHHoM" 

rrp8,n;CTaBn8HHH,TO 60Th EWp83RTb O~OBpeM8HHO tIepe3 BOJIHOBYIO WYHKURID 

06WIHOH reopza 
(31 l(. 

<p., ... ,p. lo> ::: 6(Lf) ~~(P1t...)p.)	 (I4)
Ic. ),:;1 '" o I<. 

li TeopIDi n~ H8 HYJIb-IIJIOCKOCTM 

\(. Ir. 

<Pt .... pIc.IO!-t :: Ô(2)(r[)oc.~ Pt-M) ~k'(âl,Pt~ ... ak)PI'+) '. (5)
n 10=4 1-t I~ 

06paTRM BHHMaHHe na M3BeCTH08 OTJm'tfiIe COCTORHldt I~ >-;1 M \ Ü> :. lU 

<I>oKOBCKMe npoeRIJ;IDi (14), (15) rrporroP1WOHaJIbHU pa3JIHtIHl:lM a- WYHlU.TW!M. 

KaR OTMetIaJIOCb BUlIIe, npa l~1 ~ O() B T80pIDI B03M,YmeHHH (5) s(WleI<TIrnHhlH 

rrapaae-rp pa3JIOiKeHIDI IIo.n;aBJIeH MHOJKHTeJI8M -1' / l~ \ rro cpaBH8HIDO G (3). 

IIo3ToM,Y B (13) ,n:OCTaTOtIHO orpaaasarsca HYJIeBl:lM nopansox pa3JIO]K8HIDI 

U(n/·~=o , ~·:t.=o) : 
o 

Ft' Z _~õl ~ JtI(O)IÔ) = <P IJ (O)'1Ô) (I6)
t1 ..., n	 -;f

I~	 ~oo 
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Bo- BTOpoM paBeHCTBe (16) MhI y'q,mr', qTO B TeopIDI nona na HYJI:b-IIJIOCKOC

TH :'tO - "i·iA~~ =0 o 

VÃ:: VÃ . 
B ~ROBCKHX ROMITOHeHT8X (16) Q3HaqaeT 

1
K ~	 ~ ~ 

ç: ~,lfJ.~k+() ndP" (6 lAR.. APIC) r: <qp""qél<1>ndq~ (.I7) 
K,e, .,-:f \. i~f i.

t" - 2p'0 _~ .",. 2qo 
J 

r~e rrpe06pa30B8HHe 6YCTa A B rrepeMeHHHX CBeToBoro ~poHTa (7) H?AeeT 

BB.n 
-...J) ~ 

"2. :z.(I\IÜ+ =fi+ (ÀG-l~J) ) (Ap).1.':: ft p~:: ml. , 
L 

r t-1 - npocraa sepuraaaaa @YHRl(WI I 

K 

r~;:: <P"... p/(,JJf'\(O)t~i,) ..)qe) f.l'll(S)(R(Afl,P)) , 
~:. 

(~) :\ o 
qJ (R("~) p)I "'WYHRmm- B03IDfKaIOT npa .neltcTBIrn orraparopa oycra ~ 
na COCTO.ff!lliH CB060,I4H1iX qaCTHU: ~ 

_h<õIU~~P4"'P~) = [l~(SYR(l\p':IP)) ~5tAP4 ,... l\PI{> . 
.:4 -n 

BllpaEeHHe (17) co.nePJ!rnT BI\JIa,nH Tpex THrrOB, COOTBeTcTByroome ~arpaMMaM 

pzc, 2. CpaBHeHHe 3THX BRJIa.noB B aCRMITTOTHqeCROe nosenenae q,oPMPaKTO

pa npa }~\ ~ 00 rroxaaasaer , tITO Be.ItYIInIH 1:'J:306p8]iteH napac. 2B. 
B ,ItHarpaMMaX THITa A yqeT JUIllIb ~eHTHHX COCTaB7IJIKl1lRX, nanpzaep .rr;m 
nce~OCRanHpHoro Me30Ha,.naeT (llpRllOXeHHe A) 

~	 ® ® 
PRe.	 2 

6 

... 

\="(i)= t. \ .s, \ d-pSp(f~I)(f\p)Õ-t(f-õS-) <?co't(p') 1
-.: l(t$Y~ J2pO -n o
 

~ ~ (~ Sp( ~~)(f\P)~-õ'" ~S} epô (pl)1
 
(tm.)q	 j2po n .
 

~. *.
r54
)::.	 J(f\PJq>L.~p)\~)Ül(pl)) c~2tt\p)=vj(p/)ep~.(~rf)pJD~("p)} 

-ti - . -nJ -lId
 
tl- L (...".) _ oS'l..t+., ("",1) r./\)1" +'_ M -",_--t

';f-',.,.. P - 2~ e- '+'0 P ) \.l ~' ... p - ) pJ. - -P.l- '....	 (18)'

o J J 
r.ne MU B~6paJIM (+)-ROMITOHeHTY aneRTpOMarHMTHoro TORa ~ orrpe.neJIeHMH 

qop~RTOpa . 
P("C p}&) -= (QTQ}t-1 FCt) . 

TIpM t ~ - 00 , BtmeJIIDI B (18) 06JIaCTb ROH8'liUa: I ri'" m (BK1I~ OT 

ocranaeâca 06JIaCTM HHTerpBpOB8lm.R: H3-3a CRJIbHOrO rra~eHIDI et>(1 Cp.!) 
rrpa \p\", 00 /11 ORa:3llBaeTCR rrpeneõpexaao M8JI), HaxO,IJ;HM aCMMITTOTMKY 

~ (tj , KOTopaR TaKKM 06pa30M 3a~aeTCR rrOBe.neHMeM BO~HOBOM WYHRDnM 

cBH3aHHOro COCTOHHMH B Teopllli rro~ Ha HYJIb - nnOCROCTM (14) rrpn 

p+~ h1/I~I-?' o . O,I4HaRo rronyseaaaa na ocaone aHaJIM3a ypaBH8HMM KXJ! na 

CBR3aHH~e COCTOmm.FI aCHMITTOTHqeCKaR onenxa BOJIHOBOM lÍ'YHKI.Um ~n (p+J~.) 
rrpM p-t~ D B WeHHM8HOBCKOn KanM6pOBRe (ITpMJIO~eHMe E)' rrpMBO~T K 

60JIee CMJI:bHOMY II8,I(SH.1fIO ~PMI1aKTOpa f: (t) "" t -'2, , qeM oouenpaaaroe B 

HacTo~ee BpeMfI F (-t) "" t- 1 , corJIacYDlteeca c npaBHJIaMH KBap1tOBOr-o cqe

Ta/ 5,6 • B aRCHaJIbHOM KaJIM6poBRe B pa60Te/ 71 rrOJIyqeHO aCHM[ITOTMqeC

soe nonenesze BOJIHOBHX !IJYHKmül K - BaJIeHTHHX .KBapKOB 

(~_:ri)1(2h-3)-t 16~1 t r.ne Ar- - pasaocrs MeJK,Ir;y CrrMp8JIIJHOCT:bIO oocras-

HOM CnCTeMll H cnapansaoro xsapxa c 'X.j ~ 1 • CooTBeTcTBYKlUee IIOBe.neHMe 

,Il',1.IR ipopMPaRTOpa 

- (n-t) :... IA'i\\ 
F (+) '" t	 B CJIy-qae oapaoaa 

li 

F(t)	 ~ 1-tt- B cJry'lae Me30Ha • 

OTCIO~a B}~O, qTO RHillb B anyqae 6apMoHoB co crrHHOM 1/2 ~arpaMMB IIPfl 

Moro paccesnaa qx:>TOHa na RBapKe BHOCHT Be,I(yl1!HM BKJI8,lt B aCHMITTOTRKY 

cIx:>pNij.laRTOpa. TaKHM OÇ)paaOM, BaxtHl:l BKJI8,ItH OT ,nHarpaMM: c poM,IteHH~M q,o'

TOHo~papH (pHC. 2 B,B), KOToplle c He06xo~oCTbID co~ePE8T HeBaHeHT

Hlle COCTaBJIJIlOume. OIJ,eHHM BKlIa,n; ,ItRarpaMM pMC. 2 EJ B. YqeT 0,D;H0! no

rrOJIHHTeJIbHOH KB8pK-aHTI:'J:KBapROBOA rrapu rrpl:'J:Bo,nnT K BU~HMID 
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(Pl) -12~ i""' J"""' ~ . -\ + 
~ =~~	 ~ <O\"P3,hPI4>(VQC1JJo)\PtP)(f\...Pl4lo>i)(~3)9j(Q4) , (19)
 

2.~1°···2P:-W
 

El~;~12 \~Â •.. c1~ <01 M:\...Ar'l)<P1P~IJf4(o)\VQC><P3r" \Ô>9J~1)D(~2)'l)(~YD(R~) '(20) 
f'\ jtlfj0...lp~-h 

~RrypRp~9 B (19) R (20) 4-~acTR~e H8BaneHTHue BO~HOBHe WYHKUHR 
Bupa3HM qepe3 BaneHTHue c nOMOmnID MeTo~a B~e~eHHR 2 ~acTH~o
. Henp:~moMMlDC ,IU1arpaMM (CM., HaTIpRMep, ri) 

- ...,~ -\"~ - 1 I -) d'"d.... --'\<P1···e'll 0/ =.Q.'ft.} <p,>· ..r... 1 \11. q.,qt .J. ~ <q,qJO>, 
M- ""0- H.1(4 -Pa) 2Q.o 'l.q1o (21) 

'4 -'\ - fiI - - J~ U1q)~~ --4-	 Qlq
<Pt"'f14\O)~Q'J1-) (Pf.··P't\ E 1;: Iq,q.tJ - '- <QIQ1.lo> , 

-"" tr1- --.p.-(1-~) ~q02qo (22)
1 2 '1 

r~e ~~ - npoeKUHoHHafi OnepaTOp Ha COCTOHHHR ~yx CB060~ux ~aCTnu. 
B HH3lli8M nÓ~Ke no KOHCTaHTe B3aRMO~8~CTBRH ~ 2 qaCTR~O-Henpn

BO,1UiMUX anep B (21) R (22) 
~	 -1-t 

L2n)629~(f(P.-~)d\~!-q)W -= <P1,." ~ I[M-j.10ll4I(~·91){M·~o}~I Iq,'l2> , 

~ lf	 ~ -, o -1

l21L)'2q:Ó<P;-q4)d(IPt-Q;)d(rr':j-i )= <P,'''~'i \ [M- ~-] ~-(1·Yl)tM- P-.l PI-\qt,Q2> 
. 1':2. 1::2 j - ~"\

nM~~aeM	 (pac, 3) (Ht~~~CS'~'j;>G~cro..) 

VJ=~c. Ü(~)l~{f{p:l)if(q~)XQlJ(Ptt) {. ~ + ~ } 
F2\~-q1.\(M - fpr) M~r~O-I~-q~l-p~ M-r,O-~;p~-I~-qll-qf ;23) 

~~g~Ül"..)~~lJ'(p,)ii'{q~~ ç\}'q,.,) } (j(q"i- p~) • -+ e(p~ - Qt~ , } . 
- 2Ip~-q~\ (M - LP'-) lM-p_(~l!- P'eJ.l_1f M-f.-f,-r.-(ct~-P~J -q- (24) 

1. 1 L 1 q~ p...Jt ~ 1 .1 p,-t_ q-+ 1 
1- ~	 ~ 1 

B (23) H (24) MU He BarrRCanH ~eHU, OT~qaromneCR nepecTaHoBKoH HM
rryn~coB COCT8Bn5romRX.R orryCTRnH HeCBfl3Hue qaCTH (pHC. 4). OTMeTHM, 
trro nropoe MaraeMoe B (24) acseaaer H3-3a H8JIHtIIDI e - cPYHKIJ;IDi, ~TO 

xapaKTepHO ~ teopRH nanR Ha HY~b-nnOCKOCTR. ITpHMeHRH (23),(24) B 
oooTBomeHHHX(I9) H (20),y6e~aeMCH B TOM, qTO Be~8H aCHMTITOTHRa 
conepzarca B ,nHarpaMMe pnc, 5A , .. 

8 

P4
 

P2 _
 

P3

'1 
,1	 

p~ P\f 

-
Pl+ 

P.J 

P"t 

Pao, 3 

P1 

f\ 

.~pt 
~p~ 

I 

~ 

PIfC. 4 

F(t)=- !-g'3ld C ·eSp (E õiir ~o~-~~) , rne d~~~ ) (25)s F-t -n 2 2	 4rr 
. ~ i 

- ~ ... d-' ..., -to ~ ~ ( - (~ )r~ = dp1 ~ P41'-tP~"t-M)~(P1J." Pll)1f(P:z.)~h· P'IP~)U~ (Pi ) ~ } 
n ~ 2p,o ZPlO(2m.)" j ~ 

U) .i Ar-.t. - (t1 )ç:: (dP'1 m~ s: ~ ~ r:.J v(P4)~.(Pt pJ {).(rJ\- .. 
o J2P.0 2f2.0(l-1L)fJ o~ L tç (Pia + P20) 

TITO KaCaeTCR ,nHarpaMM pac , 5E B 5B., TO OHH BHOCRT BKJIa,n B nepenopaa
poBKY tlJoTOHHOi! BepnrnHl! . 

J 
! 

PHc. 5 ®	 ®~ 
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~eOb YMeOTHO OTMeTHTb, ~TO BKna~ HeBaneHTH~ OOOTa~ pRO. 2a 
(OM. pHO. 6) 

:: -+ 

2. 1 

Pac , 6 

rrO~aRrreH rro opaBHeHHID O (25),HeoMoTPH Ha BHeillHee rrO,D;06He COOTBeTCT
BYIOlIU1X HM ,n:HarpaMM. CJre.nye,T o6paTRTb BlUÍMaHHe na TOT cPaRT, ~TO B 
nepnmaax I R 2 pRO. 6 <:4-mmyJIllO ne COXp8HJIeTCíI B H8rrpaBJIeHHH pas

~) ----'P
JIR~bIX BeRTopoB (-i, O R n • IIpe.n;cTaB.JIR;eT IDiTepec 06CY~RTb 

CBíIS:Ó BhIPaJK8HHft (16), (17) ,1VI.ll cPoPl\.fÍl8I\Topa COCT8BHOft ~aCTRIl]1 B "CM8
maHHOM" rrpe,nCTaBJIeIUm: c HSBeCTHOM cPoPMO:t! sarrRCH B TepMHHaX BOJIHOBIDC 
cPYHRTInH B TeopHH rrOJIíI Ha HYJIb-IIJIOCKOCTR /8/ 

-+ + -\
P lPI~J:: i.PIJJo)lG).... ~ <O IUoJ•.l0)V lo~ ") (26)'" -n'" -I) -fi t: r' Q.-n 

r.n;e MhI BOCrrOJI:ÓSOBaJIRCb TpaHccPopMaTInOHHHM CBOHCTBOM (Ia). (3aMeTHM,. 
~TO B (26) BeRTop 

~ 

n Mo~eT He OOBrr~aTD HH c O~HM ,ma'HanpaBHeHRft 
...... -!t -"P:;t ,
J? / lI? ) II Q I\~ I ). Y1IE:ThIBaR TOT <!JaRT, tITO B TeopIDI nona na HYJIb
nnOCROCTHiope~-rrpeo6paSOBaHRíI (Ia) He saBHCíIT OT BSaHMo.n;e:tlcTBRR, 
BMeCTO (I7) lIMe8M 

~ (K -+ n1{'
~(.P,Q)= i. Jn~p~ §O lLp~ .. .LPI4) ~<Lqi .. .Lqh,\Ô>~n.!~ 

k.lr'l • ,=, 2Pt -n P Q. Q -n f::' 2q,~ (27) 

r.n;e rrpeo6paSOBaHHe L B rrepeM8HHHX CB8TOBOro ~poHTa (7) HMeeT 

BIUt 
+ p-:t" (~ - ... -.. 

(LaPi) :: Q~ M } \.ls.pi,}.L : P~J. - ~.. G.1. ) 

R 
~~~ K ~*rt't: ~tL) <P4'" p" I Jt-t(O)lq•...qM) n<j)(R~) n;D(R) 

'h1 q::11 

I'pa@H'tleCKOe Hs06paJKeIDie, COOTBeTcTByromee. (29), 8HaJIOrH'tfilO pHC. 2. o 
aaMe~iOii BOJIHOBOit WYHKmm nasamaoro cocroaaaa 4>ô na $_n .KaK 
HSB~OTHO, 'tlT06u rro.n;aBRTb BIW8,U nHarpaMM TKITa B a B Heo6xo,ItRM0 
Bl:l6paTh cHCTeMY orcxera , B soropoã nepenasa ID.myJIbCa 9=. (p - Q) 

10 

trnCTO nonepexaaa , r ,e , q~:: O • B CJIy~ae qt) O (q+< O) He06xo,IJ;HM 
y~eT .rm:arpaMM c poxneazex WoTOHOM rraps MS aa I{j'Ma , T. e. rana B, B ' • 
3TMM 06~eTCíI HaR60JIee paorrpoCTpaHeHHhIn BHÓOP ORCTeMhI OTC'tleTa 
p. ~ 00 'tlHOTO nonepexaoâ nepenaxeã RMITYJIbOa q....=O • TaK KaK B 

(7) q+ =\= O ,TO,ItJIJr cpasaeaaa O BhIp8IKeHHeM (27) xeooxomrao pac
cMoTpeT~ llMeHHO crryqa~ rrPQ~OJIbHOH rrepe~a1IE: llMIIYJIbca. IIepelIRoH-

BM (27) ~ CJIY1IBJI 
i -r:= Q.1.11 

li. '_ ""

~(p,Q) =[\n ;P~ ~Ô~"R.. ,Apt<') r; <ql"'<\~ la)... ndq; ,1) k,W" .-::1 p~ -ti ., -\ ..... -h 1.. \ 2q, (28)1.:,
• 'I (fip~)\. PtQ-+/P+) ~pJJ.~ ~.;!. 

BH,1tHM, 'tlTO aaanoraxao (I7) npa i::.. 2 t-1 1_ M1.( Pj&'t ~ e,1jp+) ~ - P~+ ·M't..... - 00 

;IJ)m .rm:arpaMMl:l pHC. 2A OCHOBHOif BKJI8,U .B RHTe-rpaJI (28) ~aeT OÓJIaCT:b 1\0

Hel.fiUlX p:+ I q:t \ ' 11 aORMHTOTHKa l=" (t) onpenezaerca rrOBe.n;eHHeM BOJI

HOBQit (PY~K~ <P_r1 (PL"t I r>:l-) npa Pt."t ~ o . IIo8ToM,Y Be,D;yIUM aCIDIIITO
TllKa BHOB:b co~e~TOH B ,D;RarpaMMaX THrra pRo.2B. 

~TOPIi cnaroaapaa r.n. JtKo~se, E.A. Marpa.n;se, B.A. MaTBeeB'Y t 

A.H. TaBxe~se sa rrOJIeSHhIe 06cy~eHHíI. 

ilp1tt1l0:KeHHe A 

;ol?MÍl8RTOp oooTaBHOro 6ecmmoBOro MeSOHa B "CM8llI8HHOM" 
rrpenCT8BJIeHlm 

B HYJIeBOM rrpH6JIR~eHHH (I6) BKJIa.n; OT RBapK-aHTHKB8pROBhIX rrap B 

npoMeJitYTOtIHhIX COCTOHHHSDC HMeeT mm 
*L . 

-g~.-4J"'" ",h"'1 - x h't4 tf\h _I~~-+P..:::(2~) W~ ~ (,,~ )ôtf'fS4pS-MJé(~-ti)Co ó(~",ql.)~(q) ~1. 
p • ''''011010 -~J 1. u .1 "J11Z O!1 2qo 2.QD (A. I)

'f{ '1 2 f ~ 

(B (A. I) rro.n;pas'YMeBaeTeH OYMMl1poB8lille rro rroBTo.PfIlOI.IUiMCH CmmOBbIM (npo-':;

ri' eKmm cmma na OCh 't:- ) mmeKCaM), rne 
.' h .j 

n ~iY 1\"" \\c1\ {n( ,\ { o lP.... ~ - Y: tJ"1 c: L'tl 

IM' =d.,{R(~lrIJJ JJ.\." ~R,p!-IJ ,e f 2<112 á(q2-f:1) Ul (r,). u~ ('f) o~ ~\:., J(l1. dI '\1 1 2
o EA.2)

O'\'(~ ....,)- 1.2 ~'l~) 
-+ Q2.2.Q1 a ~t- ~~ tr~z)0,.. li (~1.)a . .'1 ~1 

B (A.2) BOOHo~h3yeMCíI rrpe.n;CTaBneHHeM ~ ~ - ~H~ 

C!)~ (4(tf,pJJ ~ ~~ U. (Ap) Sel\) U~(P) p'l.=. m1. 
J 2b1 J 
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(S(f\) -H3BeCTHaH 4x4-rVlBTp:vUJ.a, peaJIHsYIOlllaH npeoõpaaoaanna .ITopeHI.J,8 T+\. 1.. " s.p (C. (Ali)~+n(A\(P2+tn2) ~ °S-YA)) ::CI(') -t 
B npOCTpaHCTBe ~paROBCKllX ~rrHHOpoB,ll BBe~eM HOBUe (4x4) BO~HOBHe WYHR- 2 Dl"" l

I :L +"'1 mrn	 -"(;1. ___ 

r~ -= U't1(P1} ~_ '1f,tt.(pJ r~ =U
j 
(A~) <ti Ct\P,}17, (~pJ '	 -\- -1 ~L Sp (C., (f\~) ~Ú\)~O(~-\'r11)lf-r+çy,,)) q,s (~!) 

o ... ~ 0'(1 4~ " -n n' 1- J 1 ' ,2 P10 V2 P20	 i~p'l-thfi 
1 2. 

Tor~a	 BMeCTO (A.I) rr~yqHM 
..... -., 

P", =- ~SLr~ ar. <J p,- <5 (((\~ f +((\P2)~M)r (€~t ~~) rrf.-1 }	 
I 

~ - 2P10 2P2.° .	 I I1p:wmOJKeHMe E 

YpaBHeIDIe .If)LfI B~HOBOíi COYHRUIDI CBH3aHHoro COCTOHHl1JI IrnapI{
r~e 

rr. :::. i:. Sh (C...(np2)S(f\)Ofo\Õo ~(p7.)S-1(/\)) -+	 
.~ 

aHTHRBapRa B TeopHH no.lliI Ha HY~:b-MOCKOCTH'"' 21112. I n o 

B13KTOp CO'CTOmrn:.fI,	 orlHCHBaIOlI.\HH cocTaBHYIO qaCTHIJY c 4-Ml\rrrY~:bCOM.. :~, s~ (f" (~r,)S(f\) Ç(p')t°o~ ~-t(II)) ) r'n ~ ~O r 00 . 
p=- (fY\ P~(p~~t-1'2)Jp·t, 

-l
l'J.) B TeOpID'I nOM aa HY~:b-IUIOCROCTHJynororeraopner 

À\ '12, 'h.. ,+..PS' 
PaccMoTpHM CJIyqaH rrceB,UOCRaJIHpHOrO MeSOHa '+'.... (p)-;:;: 'lnt>Ó 't-'C....pl) ypaBHeHHIO 

o 'tI cr If l '	 o _~" 

IP>-- :=. [p-- P- J P1- IP>n+ .	 (E. I) 
CRanRpHOrO Me30Ha t ~ Cp) ~ ,2~' p)~zc?S(hZ)	 n 

o<lI "1 r, " " ~ 
H P;=. p-- P- nrpaer poas raMRJIbTOHHUHa B3aMMo~ei1:cTBHfI 

P- -=- -Soen :r.)d.~(:x.)cJ\)( ... 
T"rP5 r (h --\) P5

:::e1~~ ~r\(~r~)S(J\)(ffAXoS 0\)~S" <? Cp:t) 4-	
I 

111 
}1cXO,TI,H ll3 ypaBHeHHH (E,. I), BeI{TOp COCToHHl1JI IP >n MOiKHO BHpa3MT:b 

+€1.Sp ( ~thr1~S(")'~o~(-\ ~-l(l\)iS) q1\P1'l) I TO~:bKO xepea m": qaCTWnme rrpoeRIJ;IDI <P1 f . ' P" IP>~: 

~ Â -1~ 
IP)~~[P--P--Pl-(1-CJ)JJ Pr-(f'm IP) J~5", e, ~~ (Cj; (hP.))(,II) ~r ]f o (~,+1II1) ÕOS-'(/I)) t~l \ + ri m n

h
 

P2. 1rnf
 
(A.3) ~m - npdeRI.WIOHHHÜ oneparop Ha COCTOíIHillI m -CBOÓO)1HfDC COCTaBJImO

"'t t1. ~p (q~lnp.) S(f\)t°(P~-m~)"OãMs"1(1\)) ~~(p.t) 
ll.{IDC. TaKHM 06pa30M, YPaBHeHH9.Ú)IR I'Y\ - qaCTWiHOíi BOJIHOBOíi cPYHKI.Um1pt-t;f' 
CBH3aHHoro COCTO.HHl1JI B reopza noaa na HYJI:b-nJIOCROCTH HMeeT CJIe.rr,yIOu.m::ti

1
B1i~ 

B (A.3) Hcrronb30B8HO COOTHomeHHe	 .1 { ~~~ d~	 V(11I) . r-h , -.. o ~ ~~(p~"-PrYI)-=' lo\ 1. 2.q, ...~ ~(q, ..·q"I)~'''PIll)'t:..(q!'''~m)'-41.(€. p)~ ::: ~ ~ (p)(Ç V (p) i..,	 " M- L P.li. -t rJ\.i .. qf zq o h Y\ 
-t In 

,lJ,7m (+) - ROMIlOHeHTH MeRTpoMaI'HHTHOrO roxa HMeeM I ~~ (WI) 
rne . tn. - qaCTHlffiO-HerrpHBO,IUiMOe .íI,I(pO V onpeneaeno B B~e pasao

rrt~S = -rei ~p ( t U\~,)o-t lf-1fS) q,PS (~~') +	 n 
JKeHHH rro ROHCTaHTe B3aID~o~enCTBRH 

VIl llrl) ç ~ -1}-1 A._..; 1 e1. Sp (Cn(hP1)~-~-t oS") q/Yr,1.) ) 
Õ({(~-'1,)o(1((-q+)) v". =- .(li '" p", 11.I -'- Pl- (HPm) [M - p-], ~ I ~ ,...q",'> . 
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IIpI1 YY't:: 2. )J,JIH KBapR-aHTlUrnapKOBOrO CBH3aHHoro COCTOHHIDr B rrpH6JI-lf-

JKeHI1H.O.n;HOrJlIOOHHorO OdMeHa B R8JIH?pOBKe @8llHI'v1aHa ~Se -=.. - ~sf HM8eM 

A-," 'l.Cç ~(r~ .J~ l \<. ,he i- .... '2.
~.(p);: ~ _q'_lA"'l_l V .\}f, Pl-)~fql}~ (q) &(Lq..L)Ô(I.q'i_M))
 

rlJ M- e~-- P1.- • ibn\~~q-~ . ~ 11 jc. -t -1
 

V'"=. Vj(P,)lf~U"(~lllrt(q,)il'~ J(p,J r e(p,;qn 1 + (B.2)
 

Jt h·~-t_q1'") 1. M-p'- (PH-~1) q
2. 2.	 1- - Z.

p,-t_q+ 
-t e (q~"1" - P2.-1")} 21.

M - p,-_ (P;J.-~1)2 _q
1 q1f - P1.+ ,,,i

IIpI1 ~t..., o aClUAI1TOTI1'!:!eCfGl:M: aHaJIM3 ypaBHeHIDI (E.2) naer CJIeJJ;ylOIllee 

nosenenne : 

/to,.	 " ~ p+4-'_ - 1 
h J- P 'T-l o 

1 
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KBHHHXHAse A.H., XBeAenHAse A.M. P2-87-542 
O pasnomeHHH onepaTop8 6ycTa no CTen~HHM 

KoHCTaHTbI CBJl9H 

, ,[{aeTCJI aHanH9 npeACTaBneHHJI AnH onepaTopa tSycTa B BHAe 
ynopnAOqeHHO~ 9KCnOHeHTbl. YKas8H cnocotS pasnO~eHHJI 9Toro 
onepa-ropa no CTeneHHM KOHCTaHTbI BsaHMoAe~cTBHR, npeACT8B
nJlIOU\n~ HHTepec B aanavax onHcaHIDI BsaHMoAe~CTBHJI COCTaBHblX 
CHCTeM c 6on~mHMH HMnynbcaMH. Ha ocAOBe AaHHoro pa9nO~eHHJI 

nonyqeHO "cMewaHHoe" npep;CTaBneHHe AnJl cl>opM4>aKTopa COCTaB
HO~ qaCTH~bl, B KOTOpOM OAHOBpeMeHHO HcnonbsYIOTCJI BOnHOBbJe 
~YHK~HH CBRsaHHoro COCT01lHH1I 06~qHOn TeopHH non1l H TeopHH 
nonJl na nynb-nnoCKOCTH. Ha npHMcpe nbIqHCneHHJI aCHMrtToTH
qeCKOrO nOBep;eIlHst oCSCY)KAaeTC1I CBJl9b c pOCqCTnMH B CHCTCMC ,	 +
Pz	 .. 00 c Ilpop;onbllo1% ncpep;aqeRc UMnYlIbCO (q ; O). 

PaCSOTa BbII10nHena B Jlaõopa'ropaa TeOpeTHqeCKo1% «1>HSliKH 
mUni. 

Ilpenpmrr 061senHHeHHOrO HHCTHTYT8 RnepHbIX HcCnen088HHIt.-,ny6HB 1987 

nepcnop; anTopon 

Kvinikhidze. A.N•• Khvedelidze A.M. P2-87-542 
On Expansion of the Boost Operator Over 
the Coupling Constant Degrees 

Representation of the boost operator -as an orderod ex
pon~nt is nnnlYAcd. A wny of oxpnnding thia operntor over 
thc coupling COllRtont dQgrcc9 ia pointed out which iR of 
intcrest for thc 'dcscription of intcroction of composí t e 
systcrnA with lnrge morncnta. This expnnsio~ ~as uscd to ob
tain a "mixed" representation for thc form fsctor of a 
composite particle in which the wave functions of a bound 
state.of the usual field theory and the field theory on 
null-plane are used simultaneously. The relation with the 
calculations in the system Pz"~ with longitudinal momentum 
transfer (q+ ~ O) is shown in calculatíng the asymptotic 
behaviour. 

The investigation pas been performed at the Laboratory 
of Theoretical Physics, JINR. 

Preprlnt of the Jolnt ln.Utute for Nuclear Research, Dubna 1987 


