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ABTOMOJlenhHble peweHHSI B KOH<jlOpMHQ-HHBapHaHTHOH TeopHH 
c HenpephiBHhiM cneKTpoM Mace 

HccnenyiDTCSI ypaaHeHHSI MacwTa6Holi H KOH<jlopMHOli HHBapHaHTHOCTH 
)lnSI OJlHO'IaCTH'IHb!X MaTpH'IHb!X aneMeHTOB npOH3Bell9HHSI noKanhHblX CKB
ngpHblX TOKOB B cnyqae TeOpHH C HenpepbiBHbiM cneKTpOM MaCe, nony'leHbl 
aBTOMOilenhHbl9 'IBCTHbie peweHHSI CHCT9M'bl, YllOBneTBOpS!IDWHB Tpe60BaHHSIM 
npH'IHHHOCTH H cneKTpanhHOCTH, 

p a6oTa BbinOnHeHa B na6opaTOPHH TeopeTH'IeCKOli <jlH3HKH OH51l1. 

Coo6~eHKe 06beAKHeHHOrO KHCTKTyTa s,nepH~X KCCJ!e,nosaHK~ 
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Automodel Solutions in Conformal Invariant 
Theory with Continuous Mass Spectrum 

The equations expressing conformal invariance for 
one-particle matrix elements of two scalar current product 
have been studied in the case of theory with continuous 
mass spectrum. Automodel solutions satisfying the spectra
lity and causality conditions have been found. 

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

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

01976 061>eOUHeHHWU UHC.UJIY• JIOepHWXUCC.IIe006QHUU,lb6Ha 

- IT/ B H8CTOflii161l paCloTe noJiy'leHH 8ETOMD.IL6JJbllbl6' .L r,c_jefl:i.R 

ypaBH6H:Ifi M8ClllT3CiHO:iil !1 IWllq.OJNHOll HHBap:!3HTHDCT:; .:;J5l DJ'JlD'lcC

TIT'lHWC iA8Tpi1'lHWC 3Jl6M6HTDB ITPOH3B6,Il;6Hllil Jl0R8.'lbll!H r,](iJJlfipflh!X 

TOROB B CJiy'lae T60piD! C H6Tip6pllBHlJM CTI6RTpOM M8CC. fiOR838HO, 

'lTD TIDJIY'l6HH06 B pa60Te/
3/ OCliJ166 pememre Ci1CT6Mhl Y.llOEm'i1 BD]1Yl-

6T Tp660B8HllilM Tip!1'lHHHOCTH l1 CTI6RTp8JibHOCTH, 663 arpaiiH'l6HLill 

IT8paM6TpOB pa3M6pHOCTe:iil JIOR8JlbHWC TORDB 11 BGRTOpOB O,n;HO'l3CT:l'l

HWC COC~'O.f!HJill C Henpeph!BHO:iil M8CCO:i1:. TipH 3TOM Hai1,n6HU JLDCT8TO'l

HH6 ,nJ1.fl BUTIOJIH6HH.fl 3TllX Tp660B8Hlill YCJIOBZR ,nJ1.fl npo:l3BOJibHOil 

q:y HRL\llll, onpeJ(6JT5!IO!l{6i1 ,naHHoe peltle rme. B aan~:cHMDc~- ;; OT 3BatJe

Hlm p83M6pHOCT6:i1: COOTBGTCTByiO:fjl16 p6l!l6Hl1!0 CTI6RTpaJiblllJ6 f,ymm.:m 

B Tip6,Il;CTaBJI6HHi1 ,Il,a:i1:COI18 OTHOC.f!TCB 1\ p83HlJM 3BTOMOJ(GJlhHLIM J-:JiiiC

C8M, BBG,IiGHHlJM B pa6DT8X/I/, /1/, 

PaccMOTp11M CHCTeMy ypaBi161Hrti M8ClllT86HD:iil :1 ROB( DPMIIDi1 ':H

B8pl18HTHOCTa ,lLJlR 6e3p83M6pHOt1 BGJIH'HHI11 C/J, DTipGJ!,GJI.f!IO:l{6fi M8T

Pl1'lll116 3Jl6MGHTh1 TipOH3B6,Il;6HII.fl CR8JlllpHl1X TORDB M6JK,Il;y COCTOI!HHR

MH CR8JlllpHWC 'l8CTJ1Il, C H6Tipe puBHOH M8CCO:i1:/3/; 

1!1_ ( (/)11 + ClJ2:J. + (/J/'-1 ) + J. ~1 (/)12 -+- .3.'Lu([J!i.3 + 
+2"7 ((/)lf1 + qJlfJ.) -.J~((/)s1- (/)~) + .2e (/).:J. = 0, 

(/)11 + fh1 + ({Y!Lf + 2cp1.2. + .2(Zf-~j )(/)13 + .J.(w+~; (j)a3 + 
+ L/("CfJ.JS + .J.t(/).J-.J"l(/)~'-1 - _2(f-f )qJ4 = 0 , 

(/)H+<!J~ + (/>/4- 2(/>12 -1- 2fZ1+~!J.)<p18 + 2(w+ '7J<:Pa3+ 
+ '1"7(/Jal.f + .2e <p.3-2~cp.53" -.2rt-1J(/Js= 0, 
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(I) 



r~ . 

f(x,P,P')=(P/X(x)X(OJ}P')=(-X!l-ic:Xo)f-de 1~!1/tp{z11ltJJI,7.('), 
(2) 

Zt=x(p+P'J, z,=.rrp-p'J I w=PP'.x2 
I 7=Pi'xo/.2 , ~=P'1.x~!~ , 

<pi =Jl mi; = a'cp 1 Z3=W~ Z4='7 , ~s= ( 
[u ar,·d~ ' 

d - D83M6pHOOTb TOKa X I e > 1 - p83M6pHOOTb B6RTOPOB 

O.II.HOtJ80TII'lHBX OOOTOflHIIM. 

Han6onee o6rurr:n BH.IT. gymul,IIM f(.XIP,P/, ytJHThlB810!116H 

npr1tJV!HHOOTb l1 Oll6RTp8JlbHOOTh, 6UJI llOJlY'l6H B pa6oTel
2

/ H8 OOHO

B6 llP6.IT.OT3BJl6HMfl nPMOOH8-HOOT8-~6M8H8 (RH~): 

j(X~P~P'J== efxrp-p'Jfot.u'eiu'x ~~9.;..'-J<-,{/f..r~-ieXo)~~'). 
(2fT)3 J' 0 /(-o:~- i£Xo)).'i 

1ud1 + 'ul.$ a ~ .1../f(U~/.: 1P1.6. ), (3 ) 

r.ne P=rP+p'J/~=(a I 0,010) ILJ.=(P-P)/J::(!J-A/Io,o,JP3) 
' 

1./f - B600B8fl tf:YHRTJ;IDl npe.noTaBJI6HJ1fl J]JW. B omry pa3MepHoro 

8HaJ!H38 .II.J1fl B6Jl:'Il:J:lHbl L/-1" ill>I66M: 

-!J , ~ ) 2(d.-f-'1)/lrf ~t2 u,.. c;- Ji!._ p''t } lf(U,li,P,~ =a -r-(.fA.Lir .. n.l4·1~rpPJ '(pfi'J , 

r.ne )A&;::: U~/a I 1=.?-'lJa!i. 

OrpaHH"'HMOfl oJie,IJYJOUU1M RJiaoooM Beooah!X <f,yHRIJ,lti1:: 

iJr(JA/T;p,p'J~J(}t)LffJ{JAo~J.Aa~'r, P 1 P'J; 
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663p33M6pH8.H cj'yHIUJ,IDl (/) B 3TOM Oll6u,IWJ!bll0W. 1013006 0 :,''l6TC!,; 

f,::>pvlyJI (2) 1 (3) npe~oraBRMa B Bo1.II.6 

iu.1Z1 + i U.2~ ...._ / 
~-jc1u1aLu:ze Cf! u11u.2~w. -rz I~ J (l) 

/
U1+ ~- ~ ujj+ /uf'-117t' /U~I< 1. , 

~+?"+W ( +~+W 2. (5) 

r.ne 

C>o 

w=.!:L i._w'L'-f7t'L J+t+w]<i-e &r-r-!<16/-(7+ t+urJr<!l1%, 
r (1'fffJ~+'f+Wf 2 J I~ r-rr+?"'+W)'T/!1 

0 

U 1 = (Po _J.::..t. .jl3 V.2 1 U2 = "! + t + W-, · }A3 . 
lw'-'f7f 'J. lJwiJ-tf?) 

Y"'l1TblB8fl OtJ6B!1,!l,Hbl6 OOOTHOU16HIDl 

I 7- I /= /(P-P'Joj< 1 1 Jlw'L!.f7f.j= 2LP3f < 1 , 
1';-t)+w l(ptp'}o ~+f+W (p+p'Jo 

Jierno norwsaTb 
1 

tJTO .!l,JlR B!ffiOJIH6RIMI Hepaae HOTB3 ( 5) .nooT aro"!HO ,..,_ 

orpa!UI'lliTh nooaTeJib <f.yHRI,mM (/> BHYTPlf o6JiaOTi1: 

jU..1j+ /U!i/< 1/.2. (G) 

B OIIJlY 3pMIITOBOOTH TOROB 
~ "-
cp•(u1,U.!i,WI"l·'r)= (/)(U.-ti-U'il W, ~~ 7). 

(7) 

,.._ 

Hlfllte Mbl 6y.neM npe.nnoJiaran, tJTO D6JIII'lriHa (/J y,IJ,OaJieTDOPJl6T 

YOJ10Dl!.HM 

p ( U.11 U.<J Jl,(J I 7 I ?" ) = cp (- u 1 I - u~ I WI "'11 ~ ) 1 

(S) 

iff ( U.1, Utz I w, "?I r) =. 0' ecJlU. IU-~f+/U<i/~(t~2.' 
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I\OTOpble 066Cll6"'HB8JOT Tp660B8HM np>I"'HHHOCTH/2/, a T8I\lK6 Cll6R

Tp8JJbHOCTll. IIo;ucTaBl!M BhlP8lKSHHe (4) c y"'eTOM HepaBeHCTEa (6) 

B CMCTSMY ypaBHSH>lli (I). B p63YJJbTaT6 TIOJJY"l!:!M ypaBHSHM ;Il,JJH 

tfypbe-o6pa3a q:;_ : 
4(1 £ ~)rfi rr. ..... ...... 2 '-1 -U1-U1 Y2.-U1u,_..y1+U~W(/)3+ ~(lA1+U,)<p'l-- -- ~(U.1-U.tr:Ps + (t-!i )U2 q> = 0, 

tw-t· ~; if533 + re-1 J cl>3 + :t-r<$35"- u1 r<l5t3- ~3 J- -r;($44-
-re-1Jcf5it-J!ru.1+U2)~-1/'fliJ5=o, <9> 

(hr+ 'l J(/5.33 +re-t JCfi.3 + .t7<P<34- Ll1(if513 +<!h3J- .?'(/)ss-

_ (f-1 J(fis _ {(U-t-U~)~-1/l.l}cp = 0. 
:i 

0611.166 p61U6HI16 TISpBOrO ypaBH6Hl:!R CllCTSMhl (9) ,n86TCR Bhlpal!t6Hl:l6M 

- e-1H(, ,.) c;:; ( U11 u~, w, 7 I ?" J = /.1.1 ( 81 I 83 , [f4 , !Js; , 

I !fJ=LA.-tW" I !fi=={q- (U1fUtJ~rt ' 

!fs = ( Q - (U1-U'i)~ ~ . 
ITo;ucTaBJI.HR 3TO p6ill6Hl:l6 B OCTaJJbHbl6 ,103a ypaBHSHIDl Cl1CT6Mbl (9), 

npaxo;ur!M R CIICTeMe ypaBHSH~ ;Il)lH BeJHf'laHhl H : 
&f&-tJ~H.33 + ~(8/-1) H3S- 2(8i-02H9.9-

82 Cf!J 
- '-18'-IH'-11.(- '-l(t-1JH"' + .lH =0, 

(IO) 

8'-d!i!i-1.2~ + l&l8l-f)H.3'7-2(82-1J~H1a-
!f!i 8!i 

- '-1!fsH5S- 4ff-1JHs + .2H = 0. 

6 

I13Y"'HM cHa'laJJa noBe,n;eHMe BSJJYI'l:mhl H B npeneJJe HyJJeBotl Mac

chi, Kor,n;a !J'i 1 c!fs ~ 0 1 t-t 1 . B npe.l(IlOJJOI!\e:mH, 'lTD 

ij:yHKUID'I H BM6CT6 c npoH3BO.IJ.Hl:lMl:l Henpepb!BHO B 3TDM rrpe;rr.eJJe, 

,1\JIH Cl:!CTS!Abl (lu) llOJIY'U!M ypa.JlH6Hl:l6 

rg2-1 J<i..e!J:i - H:::::: 0. 
d8'1d/f3 

TiocJie 3aMSHhl nepeMeHHbiX 

.d!l:i. - H = 0 
CJ(fc38' ' (II) 

JJ=~ J cJ' !/3. 
() 1-82 

H3MSHSHHS napeMeHHhlX 82 I'! 8 BHYTPl:l o6JiacTH (6) noRa3aHo 

aa p!:!CYHKax I l:l 2. PeryJJ.Hpaoe peillSHYie ypaBHSH!U! (II), y.n;oBJie

TBOpf!Ioo.tee Tp660BaHlUO CTISRTpaJibHOCTH (6
1 

), ,n;aeTCJl Bblpa;X6Hll6M 

.!1 
H ((! ·81)= j<pc·olo{ii!J((j-tl)ot.t , CI2) 

0 

r.ne h(~} - MO.JJ.l:liflliJ.l'!POEaHHCIJl ¢yHKIWl EecceJI.H, a <fyHRUHR 

(j'{f) l1M66T CBO:i!CTBa 

t.p{-t J '"" t~ 6"> o, (~a;d-t = 0. (I3) 
i·~o o 

naJJee JI6rKO npOB6pllTh, ~TO Bblpa~6Rl:l6 

9(!fJH(g.g'J- 8(-1-gJH(-1-If, -!J') 

y;uoBJIS'I'BOpaeT ypaBHSHllJO (II), a T8KIIt6 Tpe6oBaHlliO npll'lHHHDCTll 

(8), CBOHCTBO (?) npHBO;II.llT K ycJlOBl:l!O tp•{t) = (,O(·t), 

1 



U~! 

U.2=1 

Ut=-1. Ut.=1 Ut. 

U'J.=-1 

FMc. I 

!'Pic. 2 

8 

BumnneM O!WH'l8T8JlbHilll: BH,n perneHJm )J)lH B6.illP'l!lH!1 \/) : 

qy(~.,,b,wJ= 
1 

cu1-fl!lJ~-ul 
G--U1) JU-t 

V2 iu2~ ~ "' 1 l f 
= j 't,~' c..(u,?<J jdU1e vmlo~ -wufu'~~-uL J}Jt. 

o -(i -Uo/ 0 

38M6TMM, 'iTO TIOJIY'l6HH06 p8Ul6Hl18 p8CT6T H8IIOJ!MHD~H18Jl:OHO IlpH 

6DJThiDi:lX 0Tpk:!U8 T6JlbHb!X X~ • 

Ey,neM HCRBT:O tJ8CTHoe pewea11e CHCT6M!1 ypaBHCHHM (IO), He 

38Brwm:.~ee oT nepeMeHHOL\ 83 . Tiycn H:::::: H ( 8!i Jc!f4 ~CJ.s) . 
'lor,na ct1CTeMa ( IO) 3H8'lHTeJI:oHo ynpon(aeTcfl: 

- - _i_-<!/'1 Fl4tt ·t- {f-1JH4- 2 J-1= 0, 

g-rHs:s -f(t-1)Hs-jH=O. 

Pem6Hl'!6 ,J:(8HHOM CHCT6MH llM66T Bk:!,n 

H=r-zytl!r-:tgsllzf-t{/-.zyi(·Jze-2 rv-28/J 1 Q;~J. 
I 

I'.ne Zv I zj, 
Z I LI(!IJ 

~ e-, ::: ''f-.2 
CBOHCTB8M (6

1
), 

(1i 
- <f,yHRUHH EecceM. TioJIO;K>lM, 'lTO Z f-2 = He-:r. 
• OrpaH!ir'lr-m npon3BOJI:OHYIO fty HRUJ1IO f (!;2) , 

(7). (8) Jl6I'RO y,ll:OBJ16TBOPllT:o. 0,rr.H8RO P6Ul€HH6 

np!1 60JlblllJ1X Bp6M6HIITIO,n06HHX .:z:!? H6 y,nOBJ!6TBOpHC'\' 'i'pC60B8HlriO 

IJOJlffHOMH8JlbHOM orp8Hil'l6HHOCTll. 

061Jl66 p6ID6Hll6 Cl1CT8MH (IO) 6y,neM llCR8Tb E F:i,ne MHT6Ip8J18 

Oyp:oe: 
00 i 1(383 + i Vttfjl.f + i l0"8S 

H {g:tJga,/}4 ·8s)::::::[al~d.l~ol.llse "- • 
-<>o • H (t(2, l<g, t14,lls),<Itl) 

V1=89.. 

J 



"-

,!l;m q yp:oe-o6pa3a H noJiy'lrlM: 

v.,cv2-11 rrvi-1JI(3 + !!(~+1JVs]Hs-- 'iVl H4 + 3(112-1J2V.3 ih + 
v~ l' 

+ fJCvl-11 ~ + 4(f-3)V4 +~i 7 H = o, r \/, J 
- f"' r-

V3(V<J-1 J {rv~-1}'vJ +.2(V~+1JVtt}H4- Lfl.& Hs + ~(V.2-1)~~ H!l + 
V!l (15) 

+ [J{Vt/-1}VJ_ + Lf(f-3JVs +2t} H = 0. 
l V!l 

Peull'!B CllCTBMY ypaBHSHlfH ( 15) V. TIO.I(CT8BV!B H8~,!(8HH06 pemBtlMB/3/ 

B ipOpMyJILI (14) I! (4), BHIIHillSM 0}{0!l'l8T6JlbHbli1 BH,ll. pel!l81ll1R ,ll)lfl 

BBJI:l'lHHh! (/J : . c.
C/A1~1+ilA2i!~ 1 2 r 

c:prz.,,-r,,w, 7, rJ=jdu.,ciu,e u., ~Jik3aiV" dVs • 

IU1/+IUfl< 1 1.2. 

· f?/Xpr V8U1W+ iV4[q-(U-t+U~ft]"?, + iVs{~ -(U-r-U~)~~}. 

. !ttL ft&~-1 'IV~ 1. V4Vs)!-:3P/rnli.. V~+i]F~ ))3) (16) 

rv~-1JjJI' lv~-1J 1 ---.,-/2V3 v2-1) l--- J· 

r.ne 

d.== l(J , 

~=82.' 

.,6-A. J \3 + ~ Vq ]{V3 + ~vs) 
~ ['vs + _Lv'i1~& + L v1 · 

V:t-1 1 ~-1 J 
B cv.Jiy orpaHH'lsHM (?) ;1 (8) npoH3BOJII>Ha.H qyHRUllfl f:(c:J.,.J3) 

v.M86T CBOfiCTB8 CI1MM6TpV!!/3/ 

F•(cJ.,ft)= F(- oL.ft), 

F (-d., 1 1./d J == r-·ne-2. F r c), • .a). 

10 

. \ ., 

BaJIUIO 38MBTHTh, 'lTD Ha rpaHuue oCSJiacTn (6) r!J'HI(U!~R ft(/l.f,VJ.Vli,J(s) 

CTpeMV.TCf! 11 BeJIWI!IHBM, HB 38B;;c.H !\liM DT nep€r.lCHHUX V.:: 

j3 (V£-+ 0 )~ 00 I .f3 (V.!l~ 1 )-+ 1 I .J3 ( V2~ C>O) ~ 0 . 

Cl!6,ll.OB8TBJibHO, CBOTICTBO cnel<Tp8JibHOCT.~ ( G 
1

) JIB rl<D FWI10JIII'I1'!., 

orpaHH'l'lB BBJI:11lliHY F ( cluj3) ycJioB;reM: If:" (cl,.f3} I-"' 0 

npa 1./3/_.,0 1 }3~1 >1 lft/~oo. 

,ll.nR qyp:oe-o6pa3a l<OMMyTaTopa TOl<OB c y'leTor:. pE>:'JelnB ( l<'·) 

TIOJIY'lH.M: 

!/( rrJP·f')=(:m" j&'~.xe-i(IX <p![X(-j--) I X(-Jff}]IP'> 

:= J... foi".X e- icJ-xf.s(.x!i) (/)(i!1 JZ.!l ,zu, '?~ ?") = 
(ffil1 

== _j_ faiiA1dU~alV8aiV'fd'VsUf-~1fV} _ Lfkti&V.t)f-3 (l'i) 
~71}3 N:J-1) l' (V,-1Jo/ • 

'[~ • e.fva V1-1 F(d.lj3)Js(9,p,p 1
, U1,U!iJ V3, Vit) vs) . 

::J,~~ecb f . .J/1Tc(.:ro) (.x,Jsf)(.X~) S:l= -1} -~ 
' ' 

fs(a:.~J= 2i7Jc(.xoJcf(.:x:f), S=-1 , 

- 8i'7T - - {-0)-S-fCC.::t:oJJ(~ S=-.1~-.J···' 
r-s -.1;! .2 ~' v .x' 

S=f-d. 
' 

.Js ~.jaJ.ll,:r ea:p(i(- r-+ (p-1p'JU1+(p-p'JU,)X + i{U1V3(PP'J+ 

-1-(-fr -cu . .,.u~fl)V'IP~ +(r!; ~cu.-u~fl)VsP'~J.:x:V fs(.x~. 

11 



BH1J;;cMn llHTe rpan :Js ( CM. npMJlDIKeHrre I) 11 no:ncT·aBMB ero 

3Ha1JeH:~e B qop.wny (17), HMeeM: 

~ -s-~ -s-!1-n 
f~: (9,PP)=..i jdu-totu2 crGoJfciii.Jd.V4dVsfr._ c;/r-;B/'raV + 

{JIT;J J, f~=o 
/U1/+/U~/<f -Q.o . 

_!_ (JLtii} 
+ r-,.grs·1J(Q~uf-.!!M.. lv.l- qv~ v4~Jt-se.2v_g v2-1 F(~ ,p) 

(V,-1)~(. (~-1)1 ) 
S=-1 I-~ ' .. . (IB) 

-f;d1P-f')~Ot~'~fcJ.u.,a/U;c(C:Jol jotV3ciV4oiVs 1 JCQ~) _ / ~w lrro ·J~~ J/Af!+{IAf/<1/~ (5> -f 10 

_I _i_~ '-~ ~ l 
_ _&{J:i.~) E If f'1s+1,J./_j_r;L~Jluf~ fr/-Lfii1V'I'vfy'-3t:_/V: :-"-

Q~ (t+lo)S+1 :t(4ffl_j (~-1)'1'' (v1-1J~ / • (19) 

• F(d.J3}, 
S:f.-1~-2 ... 

J~ecb BBe~eHH cne~yDmrre od03Ha1JeHn:R: 

Q=- r + rpfp'JU1 + (f·P'JU:t, 

t = u_,I(J {pp'J-+ [q -{!A,+U9J!)V4P~-+ ftr -(U1-U!JJ2] VsP'~. 

ct:::: _2-2(K-n-1)(k-1) 
(k-n -~J 1 h • 

Ms+1, j{i!) - qyHHI.Um YJi!TeFepa. Tipvr uenHX 3Ha1JeHJil.flX S=n 
HM66M: 

!..~ 

MM 11~~ .,;~{c)= e~ eLl) ~~M1e-~z h =a, 1, 2 ... 
~ 3 · · fiH1)a/$ n J' 

CODTB6 TCTBJIO!J.lil6 B!lp8 'K6:iH.>!M ( 18) ll (l::J) BSCOBb!S QJ'RIUU-H1 npe.n

CT3BJl6HIDl Il.i.!l l1M6lOT B'l.ll: 

12 

t 
i 

I 
t 

, , . J -s-~ h -s-!J-n 
L/f(A.'1, Uo,U3 ,p,p'J=.joiVJciV4oiVs/,fo: C,-s(-i{j) {.A$) + 

'v1~+1_1 
+r-iB ;-S-1J(.A.~Jh/~ l~l- 'iklVt14')f-3fT 'v'r 1)F(d. ,J3), 

J (~-1)~ ~ cv~-1)1/ (20) 

S=-1, -2 I ... 

Jfr(f I I ') 
.....,.- )\ 1 llo , t{J 1 P, P = 
= faiVJall/ifo/Vs fcfr?t'J _ SC?t~J(S+1J Hs1-1,., /;;.' J 7. <21 > 

/'(g + iO)S+.f )1'2( 8 + /OJS+ 1 'J (48) j 

. ur-~ Itt/- 't~V4Vo:- )t-.3 P/.T.J::>/_i • l/g+1J. F(~- ,ft) 
(/1-1)2(, ('f1-1)2J ~-7/fv.J V1-1} $1- ~ ~- 2 .. ~ ' 

r.ne 

Uo'==- tp+P'JoU-1- (p-p'JoU~, 

UJ' =- 2P.J· IA!i. 
U'!J6Bl1.1J:UO, '!JTO ifYHRWI'f (20) OTHOCJJTCH R RJl3CCy, BB6,Il,6ItHO::.y B 

pa6oTe/II, a q.yHRIJ,Hn VI) no3BOJl.flJOT BH,IJ,6Jl6!li16 HBas:wc":J',mToT:I1Je

cRofi '!JBCTH/
4
/. CnpaB6JJ:nHBOCT:& 3Toro yTBepnt.nemm nenocpe.JLCTBeHHO 

CJle,nyeT ll3 8Cl1MllTOTif'!6CROro (B CMb!CJIS RE83!18Cl!MUTOTHR) llp6.1J:CT3-

BJl6HRR: ~ 

1-f'( ?a'~, Uo', u.f,p, p'J ~ '-Is+ 'I_ rc~q+1' r-)j~r(tHs+!l). 
A~-++oo h=o · 

j cL V3aiV~.tciVs['f,(u1 Va[pp'N14 -(U1+Uf)~V~tP'+[l; -(u.,-Utft]VsP'V]~ 

~] . ut!!:ili. fvl- 'IV'IV'i'ls)!·Je- llt-1 F ~~ ·ft) 
(~-11'(' (~-D' I L l ~· 

ABTOPH Bupalltam r.ey6oey10 CinaroMpHocTb A .ll. TaBXSJil!.lJ:36 sa 

000Yllt.ll:6HID! p860TH .fi Il,61UlH6 3BM6'!J8HIDI, 3.BnqopeRy, .llilt.fB838Ba, 

A .KBrrnrurnme 11 .U. Po6amm<y sa o6cy a.nemm. 
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I1Pl1JlO;'iiliHME I 

B~x-q;!CJll'IM H6 06Xfl ;Il.lJ.Mblli '16 THp6XM6 pmill HH T6 rpaJI: 

. . "' 
i Cf.X -f I Ol,X< 

Js::::: jcJ.'tx:e fs(x 2J ; 

I 
c(cXoJG(X~)(,;cf)S' S;f:-1 r 2 ... ' 

fs(x2)=: c(.xoJc:f{.x~J , S=-1, 

(--ori-scc.:r.oJcf[.x~J, s=-~ I -3, 
J:< 

(LI) 

(I.2) 

(I.3) 

JWTOpOH BCSr,IJ,a 6y,U6~l C'1!1T8Tl> Tip6,TI;GJ10M 8H8JIHTI'l'16CROf1 q·yHRUIHi 

no napaMeTpy a . B CJiy'C!ae (I.2) HM66M: 
. . ,., Js ._·jot:_..X. (? ;q.x: ~ 1 OI.X {'(,X:o){9(.:X:~) (.X:~)S . 

-=·! d!:J8s e'~)o17'.:rc(.X:o)d(..X.~-8)e'Cf.X::= 
<> 

:.· /dJ!fseio/i D(CJ~8)= (W'itc(CfoJIJrc;'iJ fit8 se iew _ 
0 l L 0 

..Q(CJfJ (at/i[RS-tj ei~(j J1 fv'!Jri/ J =-
J.-/ q~· " 0 J . 01 

=:: (2m~e 2 r(Stf)c(t;o) /J(q~J _ f2/fj1)(J+{) (? 80i.f'1s,,,, 1 /_j_g_'i) . ~ -~ J 
/?oo~ io)S+1 (a + ioJs+1 ~lito./ · 

3,U6C:O MH BOCTIOJI:030B8JlllC:O ~OIJ~YJIOH (6.643) Cllp8B0'1Hlffi8 /5/. 

(B CJJyqae (I•J) B T6KCT6 C~6JiaHO IlpH0JJHX6HH6): 

ffi- {-o)J<~~c.xoJJ(.x'R; ~ 2iWcCxoJcf(K-1r.:x:.~, 
(J:.-2)!i~x~ !/ <X'~ 
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4TO CTipaBS,l(JH!BO C TO'lHOCThiO ,1(0 'lJISHOB, aCHMITTOTH'l6CKH y6r.IBalOil\I1X 

B 8BTO/IlO,IJ:6,1J.:DHOti 06JI8CT2l. CJI6,UOB8T6Jl:OHO: 

JS = Ja4,;r eiCf:X +ia..x'l d (-$--1)( .;cfl) C ( ..XO) = 
-S--f 

== I d'0: e irr.:c c(.::Co~ (-io.J''r:J{-S-h-1'( X~) (-S,:, 1) .::=. 

-~~ .2 
== .Lf;77'~ Ecro;fL_ ct (-ia. Jn (o/~;-.s-n-~IJrr~J-+ c-1a rs--t Jrq~J J 

1~::0 

3,U6C:O Y'1T6HH COOTHOlll6ID!fl 

I CJI'f.;c e '9'.r c(.:X::o Jcf(x~) = L{ I'TifJcJ(&?)c (C'fo) 
J 7 ' 

fot'tr eiq:x: c(.:coJcj(K)(~~)= Lfi7J1}~)K--f()(r~) C(f{oJ. 
(k-1).1 1 

IIP•UIO.Jilill:ili' 2 

P61116HI'!Jl C0.CT6M RDHqop.IHOH H M8ClllT86HOH !1HB8p!18HTHOCT~1 

TI'!I18 (I) Y.U06HO HCR8T:O B B;l.JJ,6 p83Jl0iK6Hl1.H ITO COCJCTB6HHbiT1> c;'yrm

JJWIM onepaTopoB cneu.:,ram,Hwc RDHif;oj:t.umx npeo6pa30B8Hrrti • .!L'IB npH

Mepa p8CCMOTpl1M 8MTIJll1TY .JlY B ROHCfOP,1HO-HHB8p!18HTHOTI T60pH>! C H8-

Tip6pHBHI:lM Cll8RTpOM M8CC/3/: 

F(p. p', e I e 'J= <p, nxroJtP~ e'> 
P~>O I P''>o , l,t>'>1 

X - cRaJUJpHIDI TOR c pa3MepHOCT:OJO ol . BHTiruneM ypaBHeHI1B 

ROH/top,mo:i\ a MacrnTa6Hoi1 HHBaprraHTHOCTI! ~ B6Jlli'!HHH F . 
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f 0;9.Jp? + ORj. (pJ} F rp~p'J= o, 

I Oo(piJ + 0i5(P~J- id.}F(p~p'J==O, 

r,n,e 

O;:;.JP)=-Oi<p(pJ=~ovd}l-!l(f+Pvav)Jp , 

Ot:> rp; = 00 (pJ = i ( e + PJ-'aJA). 

(2.1) 

(<;.2) 

:.;o6CTBOHHH6 <JynRL(HH onepaTOpOB 0~ coBnanaroT c 6ecceneB-

ClCThEI qyrml\!'!f!MH/6/; !lf-1 

Rrp~hJ= Re(P·hJ= (p·hJ-T .ht-1(.2/(pM~ 

lJe;r:r'lv!Hy F 6y .neM vrcRaTb B Bll.TI.S :mTerpaJJa: 

;::-rp~p; e ~e'J jcJ.LthcJLih' F(h~f/JRerp·hJRe/rp:h J. 

,..._ 
c Y'ISTO!.l yp3Bil€!1!1ii (2.1) :I (2.2) H8XO,TI.!lM TO'IHID1 B:'.'J: <I'YHRIU1H F: 

e-~-e'- ol-l.f 
F(h~h'J=(-h'2-icho).% J(h-h'). 

0JWH'l8T6Jl:OHO; 

F (P~P'J=jcf1h (-h':'-icho/+tjri-~p-hi·jp~h/-~t-1{Np;}Je:.{ {Jft;}. 

IIP;IJIO,:am:IE 3 

Tpe6DB8H!1e M8Cll1Ta6notl :1 Ron!J'opv.aon I1HBapnanTHDCTM, cq:op

r.:yJJ:·rpoBaHnoe ,Il)Ul BSCOBWC cfYHRUl!H npe.IJ.CT8BJ16Hil.fl ,lJJlJI,npUBOJJ.HT J{ 

JJ.liifi}·spe:!i.UI8JlbHOH Rp88BOM 38,JJ,a'l6 B "l8CTHhlX npOH3EDJJ..I-lh!X. Orpallli-

16 

'18Hll8 H8 HOCHTSJl.b BSCOBOR q.yHRL(l1l1 COOTBSTCTBYST Drlp6)l.6Jl€i!HOMY 

Rp86BDf,IY ycJJDB410. 

PaccMOTpMM CHCTSMY (I) B Clly'!ae "l8CTHU c HYJJSBOll Maccoti, 

ROfn8 p'J.= p 1 fl= Q H e: 1./2/: 

.Z:t. (H11+H~ +i,H )- LfZ:iZ.3H33 + .2{ZJ-zl-h~JH_jj-'-lbfi3+ 
+.2H!t=O, 

HH + H2!2.-+ jf.-{- Lf (~H33 + H.3) + 4(Z1-i!'2)H13 + .2H1'i = 0 
I '(3.1) 

H11 +H!D+ ;fH -4fl3H33+ H3)-4(Z1 +ZJ.JH2.3 -JH1~==0, 

r.ns ~ ~ . 1 -~ 
Z1 = rptp1J.:c , Z2 = rp-p';::c I i?J =Z.1-Zi -:tw , w= cpf;:x.. . 

B pa6oTsl2/ H8 OCHOBS nps,II,CT8BJJ6HH.H JU1JI B CTI6U18]J:OHOM 

RJI8CC6 B8C0Bh!X <fyHRUHR BH,JJ,a 

J.fJ(u,p,IJ ,Jo.~)=f_p(Af)l/-6{U 1p,!J.), 

~ (>.!Jfi-1 
r.ae .per;. J=iiif , 

6WlO TIDJIY't:J6HO ilp€JJ.CT8BJ16HH6 ,:rr.il.fl BSJIH'IHHH H 

f 
'(';to~:/A8i!.1)r;.; ~ V-/.f, 

H (~11'b]J)=~ d)Aoa!JAJa~jtle"t JO(r~m; I v(Po:)J31JA!) 
(3.2) 

I_!Aol ~~j~.l~j11'' . 

ilDJJ.CT8BKM BHP3~6HH6 (3.2) B CIJ:CTSMY ypaBH6HHM (3.1). EaJ166, 

IJ:Cll0Jlb3YSl CODTH01Il611H.H ,Il)UI lj;yl!RL\l1R E6CC6llil Jo 
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Z3Jo{lfi§)=-Lf{t:~ '+ )A.L.ffi~)Jo(jJA-dFo/, 

(Z3J~~ -f ci~3)Jo(i-y~@)=-~}Jo(/JA~m)' 

a TflH'i\G Y'L1T!1Ba.A rpaHU'lime ycJIOBHR 

%(PJ=O, .d_k.% !ftJ=O, ecm1 

c?JAI< /po I + l(J1,--, +)(-~_,,, ~ 1 • (3.3) 

ilp!lXO)L'lM H CJIC.TI;Yl0ii16M Cl!CT6M6 ypaBI!Gf!m\ ;rr,JIR D6Jiil'l!'!ilhl lft6 {fl): 

{(po:JAJ)'i-:)A/-1}0~% _ .2)Af}A.3(,J'iift0 + .£.!:&)+{{)-'o-;)!3)~7)AI-1].J.!j£_ 
r3)A.L~ ~~~0 1JA.L~ JA..L ()JA.L 
- 'iJAs~1!f; + $!{3} - 84Io = 0 , 

[ fpop.JJ!.pl- f] q'2lff, + J}A-t/A3/rJ~% - ,j'2lf.l0 )+ [(/.lo+fi1f. 'lJtl-1/ d!f:b + 
· d)A.L? l~(#-lo ~.1.J}<3 J..IJ. Qj<L 

-1Lf/A3~ _04-G)_ 8%=0 
Y ·. {d)Ao q_,JA3/ ' 

foJA~ (d3% + dg~ ~ )_ [.P/ +)-!J'-:.f<l-1 )rJ9fj, - J<VA.l a!!i!E + 
~.Ld.yto~ r#1J.d~ ") C{)A.~- 'c(jA.J <d)A.L 3 

t ~ f 
+ 2_jl3~ + ~)- S)A3 d!!f:!a _ Po +)AJ- '7.).1.~-- { ~ _ ~ .ri!f:!R.. + 

lay0 t c;p3 ' CJp.~.t Jl.L qp.~.#{J J.A.L q}A.L 

(3.4) 

+ 8.d!:&.- 0 oJA3 - • 

lJpOBepm~, 'lTD TIOJIY'l6HH06 B pa60Te/2/ 'laCTH06 p6lll6HI'I6 (CM. cfop

MYJIY (4.23) B pa60Te/2/) Y.ll.OBJIGTBOP.fl6T CMCTeue (3.4). Jlei1CTB'1-

TG.IIbHO, ,11,ll51 pemeflli.fl BI'!.D.a J.ffO{f<J= cft}fJJX(}Ao,.JA.L) 
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CI'ICT6Ma (3.~) l10CJI6 H6CJIQ;KHhiX npco6pa30B8HVl}! CBO,IUITC.fl R ypaB-

H6HIIRM 

J(jAa)~:'l +j.L~J.) {[po'l-:}1.~. 1-1]X(.J-Io:)AJ.)}=O , 

J'{)Aa)fJ' -f 1 )_ )(!Po'-}'l--1]X()Ao,JA.L)2== 0 . 
(~1.1 J.A1.~ J 

CJI6.D.OB8T6Jl:&HO. 

% (JA J = d~3)d {jto'-JA.L '- f J d (}A.1. 1) , 

r.n.e corJiacno (3.3) 

d()I.~.1J=L #h cfc"'(JA.~..2). 
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