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_In the theoretical investigations _of the high energy had

ron scattering there exists now a· tendency to regard hadrons .. 

in such collisions as composite systems with internal degrees 

of freedom. There are quark, droplet(~), parton(2) mode~s, each 

of them has a oertain success in the des~ription of the high 

energy·hadron scattering. That is why the resuHs of V.Matveev 

and A.Tavkhe~idze,paper(J)based o~-the assumpti~n about the co

herent ~ture of the interacting hadron excited states,are of 

great:interest. In that paper the processes of the hadron soat

teringare described by means·of the four-dimensional relativis

tic oscil~ator coherent wave functions. 

Here·we shal~ try to -show how it is possible to oonneot. 

the quark models and the coherent state method for the highener

gy hadron scattering. This paper is a brief version of the. JINR 

preprint ( 4 Y. 
Consider first the case of mesons. We start from the equa~ 

tio:o. 

(1) 

This equation describes the motion of the quark (1) and anti

quark (2) in a meson and corresponds to the limit in which the 

violation of spin and u3 symmetry is neglected. The metric'is 

I 

J 



To separate the motion of the meson as a whole and the relative 

motion of the quark and antiquark we make the substitution 

Hence 

x, = ){'.,. J / X2 =- x- J . 

. I A i 
~.=-z-J?+:zf / I ~ j ~ 

A=yP~7(, 

*) A • ----? 
Where ~ :=. (J'«.x ?X;,;. 

·-; t = cj«ol -rJJ,.. 
' 

I 

Consider the motion of a meson as awhole and put 
. · -t'(,PX) . 

'f' ( x;., X~) == e ~ ( J) . 

Then 

{ M 2 ~ ?t -r 2V ( Y J)} if({)~ o 1 

where Hz= I' z is the squared meson mas_s. There exists an · 

essential difficulty in solving such equations. For instance,_ 

consider the simple case when the potential function V corres-. 

ponds to the-harmonic oscillator 

J_ v {ftt) :. e-c.:/Jz +C 

For this potential 

{H 1

r cr(- 0~; r "w~fo)-?; {-.1>~_:.,. w2!~}jf(f)=:o · (2) 

It is clear that the .solution will be.either noncovariant or 

unnormalizable in the usual sense. Bearing in mind this situati

H) Symbol---p~--~ffers operator ,·q ~~ot from fiXed momentum . u~« 

of .the meson, which we denote by ,P • 

4 

··"!· 

.. -~ . 

.. 

on we put. 

To = t'J'f 

oonsideri~ t~t T" ·is a real variable and define 

< <f .I r > as .an integral 

· . J} reo r(n JJ, olr,_ 1r; drv 
_.., 

W:tth suoh a definition of the norm the .solution is ll 

I ""' er l ,< r~ r> = I_L e-~r~ Jf) = ~L • 

Raving done the subst:ttut:ton (J) :tn eq. (2) we obtai 

{ Ht-rc- t (- f:; + (pzr:_)lY'(f) == o, 
0{-/ .J... . 'j ... 

In this case we obtain the covariant form of the wav 

and the equidistant positive spectrum for M2• Intrc 

quantUm amplitudes for the harmonic oscillator 

c.v {c~. + c'fo( 
~,., ::: V'l<» I d= ()(. 

and put ~ c :::. Y (..() - H/. Eq. { 4) will be as followf 

~ . .. . 
( Hz-r ·.z ~ L. yciot a: aot ~ H:)r ;·o -~-

.· . o(:IJ < • ' 

I~ .can be seen that the ground state of the system. 

i.s the state with the norm equal to unity, 

<olo>= i·. 

5 
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on we put. 

(J) 

considering that T is a real variable and define the norm 
. }f 

< <f .I r > as .an integral 
' 00 - . 

. . JJ r*nJ r(n J,, Jr,_ 1r3 clfv _..., 
With suoh a definition of the norm the .solution is normalizable, 

Having done the substitution (J) in eq. (2) we obtain 

(4) 

In this case we obtain the covariant form of the wave funotion 

and the equidistant positive spectrum for M2• Introduce the 

quantUm amplitudes for the harmonic oscillator 

I 

and put Vc:::. Yc..u- H/· Eq. (4) will be as follows 

It .can be seen that the ground state of the system 

is the state with the norm equal to unity, 

<olo>= i. 

(5) 

. (6) 

·' 

:0', 



and satisfies the relati·on 

aD( 1 o > = o J 
()(..; OJ IJ2J3. 

Having considered the genera1 excited state, which contains ·n 

quanta 
; 

. ~- r. E.j J .. J,., 
- • 'J z 

. . ( ..,:_. J~ .• J,) 
J =t:;/_,2,.1 

~ -t' 
C{ • (X ••• 

J, J,_ a-tj, 1 o > 
(7) 

it is easy to see that the norm can be negative, for instance, 

the state with one time quantum 

Y' = o: I o> 
+ i" < <f'~ Y' ::> = < o I <X o a o -1 o > .::. < o I a o a o I o > - <. o, o > .:: -1 . 

Integration over the imaginary axis To which ensures covarian

ce and positivity of the M2 spectrum, causes negativity of the 

norm. Thus it is clear that the norm of the. states (7) w111 be 
+ positive if there are no creation operators 0. 0 of the time 

quanta in these states. 

In ~his way we get the condition 
3 

~e E .. .=.o,·· L.... o< oc.J.._·•Jn , 
~=o • (~ 

where .e is a time-like vector, for instance, e = f • Condition 

(a) ensures the absence of time quanta in the expression Y' _so 

that the. ·norm w111 be positive. 

It was ~oticed in paper(J)that the transversa1ity 

condition is a criterion for choosing the physica11y 

pcrmissablc states. 

! I; 

! 

>' 

To derive the formula for the high energy two-me 

taring amplitude we chose the potentia1 which descr:t:t 

scattering in the form (J) · 
3 

W (I,JI.} . ')2 t b .ci.ll) V = t L(- Je J·e .1 
J: I {.;, l I I 

~; e = ?;. J c<01 ~; ~Dl. 

V (cl) A. . A/(' I (I I AI) 
.Je -:= f'.. {D (}(X.-X,~)-t tJ(Y_;.-Xe),P. -r 

, o{ ro~. " " « 

-"I .(I 1 (l 1 · A ') /\ _ 

+ (~ d (~.- x;)-r or~- -Xe}~ ~ -

- :; '( -'\ f' I fl I j /1 
- rtX ~ d ( ~· - .r t) + d ( Jl.i -.f u ~ ) -r 

" · 1 (I I "") .AI . +(~ £'rx,; -Xt}-t 11 r~: -xe)~ ~ • 

A AJ 
Here D )I· corresponds to the first meson (I). o 

r " J . (I,ll) . ~ r -' 
second meson (II). (;. are the constants charact J,e 
the intera\)tion between· quark (j = 1) or antiqua.rk (~ 

the first meson (I) and quark ct = 1.) or ant;quark ( I 

the second meson (II). The Born scattering amplitude 

W
(I,II) 

fined by the matrix element · of the interac.t:1 

tial between the states 
(1/ {U = e-t'(,!JXrf'>'X')/ I 
rr 'j[ o, o > 

(/}* -If 'if ~ =<o:oJe''rpurlxl) 

namely 
(J77")d(<j+r;'-,P-,P') rrsJt)= 

..:: J<o' ot. <'trx.,.r'x'JWti,IIJ -t'tf'x+p
1
x')J . . ·., , 

J e e · · oo>~x 
. . / 

where 
I :t s::: (/'+/''l t .: {~>.'//2.· 

J. . 



' which contains n 

(7) 

tive, for instance, 

- <.o~o>-=-1. 
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To derive the formula for the high energy two-meson scat-

tering amplitude we chose the potential which describes that 

scattering in the form (J) · 

(I,JI} . '>2 ..f "'· (I,JI) V 
W = t ~ G 0 ie J·e 

J:;/ t.ol I I 

(9) 

~ Af I 
Here n y. corresponds to the first meson (I~ .P , Ye to the. 

r" J .Ga;a) _, 
second meson (II). . are the constants characterizing J,e 
the intera9tion between quark (j = 1) or a~tiquark (j = 2) in 

the first meson (I) and quark (t = :1.) or antiquark ( e = 2) in 

the second meson (II). The Born scattering amplitude T is de-

d b th t 1x 1 t W ci,li) of' the i t ti t fine y e rna r e omen n erac on po en-

tial between the states 
(// W - -t'(jJX+_?IX')/ I 
rr 'Jl - e · o, o > 

namely 
(J-n")d(Cj+r;'-1'-!''J 1'rs/t)::: 

-J< I I :trny'x'J w(!Jl) -c'rj'X+,P
1X')I . I I i ·, - o 1 o e e · o,~ o > (Yo x ax, 

where 

7 



' · .. 

•.· 

I . 

.-:· 

Substituting the integral representation of the· b- function 

into (~), after simple c_alculations, we obtain the Matveev and 

· · Tavkhelidze formula 

rr ' ) . . ·/' . %Zw 
I ( S, t/ == t ( S - U) t:r e , . 

where 

G::: t Z &.(r_Jl; 
J::;l t=; "'e · 

This result can be generalized to the baryon case. In this case 

we sh~l start from the following equation 

{ +- p1. V(rx, -xz}z.-t u,-xJJ'l.+ (Xz-Y.JJ~ijwr x J==O· 
L_.I, -t .· 1 ..Y,/Xz, J (10) 
i:.l .I . 3 . .· . 

· To separate the motion of the baryons as· a whole a.'nd the relative 

motion·we introduce the variables 
3 

X.= X+-J· 
J J 

E. JJ = 0 
i:.; 

r,:::: {f j I !:;. ::::-VJ~+If?: 

l:J : - If !I - If ~ 

and the corresponding momenta 

/\ . d 
0 -tq -r"' - l?'o~o~ 2~ 

& 
' '?<>( ::;. t); o< '0 }'oe I I 

. ]_ 
o( == 'lat .. 'd~o( 

In this way equation (10) can be written in the form 

-~1) 

•. i 
:' ,'} 1' 

,! . 1 
} . 

r i . 
)'" 

'~ 
I 
i! 
\'' 
t•"j 
li 
\'1 

'v\ 

~I 

}\1 

•1: 

···.11: 
~ r: --._,_ .. ·I· 

....... il-
. '·- ·,)· 

J 
_·)(. 
"·11· 

~~;: 

·il 
~ 
I 
I ;. 
li 

\ 
- . t 

·' ,, 
.! 
\I 

-! . 

{ f Pz_,. ?z.+ ~'-~·V(fz+.2-V) p = o . 

.As in the case of mesons.weput here 

J. :=.· cjr . / i!" := c"i!y 

·with real (/ ~" and define the norm by the integra 
., . . • ~Y'. '.. ·. 

ot:J . • . • 

. J.J r*{y,-~) rr)l, r-} r4j ~ i} • 

_,., 

Consider the particular case of the· oscillator potentia 

Vl#zt ?'2j = C::\yz+~2J+. ~ / c.v.,.. .c:: ~. 

and introduce the corresponding quantum amplitudes 
I .. '.. + I: W . ' 

ap{ = vz;; ( ~ :Jol ~ ''f")J a" == vw (:z //"' - ''C~) 

~ = ~ ( ~ ~o( -f <r~) J t: ;: h ( ~ ~ « -· t s~~ ' 

By means-of these amplitudes eq. (12) takes the form 

.3 . . . ; . 

{ H2
- N.,'" + Jc.v~ Jo(o((ct ao1 + e: ~«)} f_ :=. o. 

It is seen that the general.,form of the eigenfunctions 

equati.on is 
.· 4- · .. "+ + 

(0- c:;-"7. €.·· ·. Q.. + /} ··8· ·JO' 
J --: ~ J,· ·J.a.;~· ··.1-'s J .• aj't. o/, '/'s. / 

fJ,/'- t>1 11 Z1J) I . . 



the- S- :function 

1n the Matveev and 

case. In this case 

hole. and the relative 

·'-11) 

.the. form 

...... ~· ,. 

.·, 

~ . ... ' . 

.V. .··lJ·· 
. --

As in the oase o:f mesons.we put here 

J,:::: tfr . / 2-o:::: ,·~rr 

' ·~ . 

with real Jr 
1 

. ~ ~ . and define the norm by the integral 

OfJ .. . . 

. j.j y;*(j; i!) <fr!/ 2-) c4) ~ z. . 
-o<> / 

Consider the particular case of the· oscillator potential 

"'-'..-·c::~. 

and introduce the corresponding quantum ampl~tudes 

-:?+- }._ (!:!:!;. -/ '~""·) Oot - {W .;.. « J .. ' 

By meanS· Of these amplitudes eq. (12) takes the form 

{ H'- H.'+Jwj;,J •• (J.a. •(t.)j; ~ a. 

.. .•.. 

(12) 

'(lJ) . 

It is seen that the general,form of the eigenfunctions for this 

equation is 

9 
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:l 

and the corresponding mass square. values 

Hz=.] c..o ( ~ +s) + H,z. . 

To ensure the abcense of the tiffie quanta in (lJ) the correspon

ding transversality conditions can be written as in the meson 

case. 

In the general ·case o:f' the potential V (Ji._,. ~~to obtain 

two-baryon· elastic amplitude we assume that before colli~ion both· 

particles have the· lowest mass in their spectrum, i.e. their sta~ 

tea are· 

etf'X 'or> 

and after collision 

_,·rx 
e I Or> 

- tf''x'/ > e oJI 

• I I 
- t q X 

e ' I oiL> · 

The shape o:f' the potential \AI is chosen the same as in the 

meson case. 
/\ /\I I 

jJ / )'J · is related to the :first particle (I) and j>"' .¥t 

the second one (II) •. If the first particle is a meson, j = 1,2 

and 
)' . .=.. X+ f· 

.) ..) j !, = r .~ 12. :: - f . 

o:f the first particle is a baryon, j = 1,2,J and 

.x. =X+ J. I 
J J 

where JJ· are expressed through the variables ar/~ in (11). 

to 

The second. particle is always considered as a baryon. In this 

case· for the Born amplitude we obtain 

10 

"77 . __., rJ; ll) C "'J 
1 r s~ t) = c'r.s- u) 2- b. . r.r.;· fv £ rt) ~ 

'.i ~) J, { -~ . 

·where · r rxz; ==- <of e'"'JJ 1 o> 

Comparing this formula with that for mesons one_ can see 

concerns both meson-meson and meson-baryon and baryon-b. 

taring. As was indicated in paper (J) .this.Born amplitu 

could be used to construct the corresponding quasipoten 

to obtain more precise expression for the scattering.am 

by means of. the quasipotential equation. However, it is 

to use formula (15) directly,regarding ~ as the. scat 

amplitude i.e. neglecting the corrections to the Born a 

tion. Then, taking into account that 

/j ro) ::: ~ ro} := J 

we. obtain, as in paper(J)) the :following expression for 

tal cross-section at high energy 

(L/t) 
=- :2 2: GJ e . 

J,e , o.: .... 
One oan see that here it is possible to interpret ·;2 ~ 
total cross section of j-quark interaction with t -qu 

this interpretation we obtain the additivity rule 

. z (J;~; u.- - <S 
fqt- - . t•f' 

J~ 

which was considered formerly in a number of papers,, an 

discuss here neith~r the limits of application of this l 

its comparison with experiment. 

11 
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where 

Comparing this formula with that for mesons one can see that it 

concerns both meson-meson and meson-baryon and baryon-baryon soat· 

tering. As was indicated in paper (J) .this Born amplitude 

oould be used to construct the corresponding quasipotential and 

to obtain more precise expression for the scattering.amplitude 

by means of the quasipotential equation. However, it is possible 

to use formula (15) directly,regarding ~ as the scattering 

amplitude i.e. neglecting the corrections to the Darn a.proxima.

tion. Then, taking into account that .. 

we obtain, as in paper(J)) the following expression for the ·to-

tal cross-section at high energy 
· rLI!) 

: ;( 2: GJe . 
.;_~ ' 

one can see that here it is possible to interpret 

total cross section of j-quark interaction with 

this interpretation we obtain the additivity rule 

=-· ~ \S(J;€) u;ct" ~ t•t' 
~t : 

() ~ ri;..iT) 
,<.. 17.~; t as a 

t -quark. In 

(16) 

which was considered formerly in a number of papers,, and we shall 

discuss here neither the limits of application of this rule nor • 

its comparison with experiment. 
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Howe~er, we must notice that the necessit-y of niaking (15) 

and (16) more precise ~s immediately se~n as the principal equa

tions contain neither symmetry violations caused by spin and ii30-

topic structures nor the difference:between the effective ).. 

and /'/ n quark masses. Nevertheless, _if we use (15) then as-

the elastic differential cross section, when 

portional t? 

-~ Z:. G ri,.ll);:; (f) ;;:. rtJ) 2. 

. . e .~,.e .T ff 
. J, . 

we obtain. 

S ~ c:o<:> , is pro- · · 
/ 

rl (5"d :::. ( drs~) £2. (t} ~2 (t) . 
elf' rif r-=o I (17) 

Here 1 as follovrs from ( 5) ' ( 6) the functions ?" (t) t -§tf} . 

correspond_: to the electromagnetic formfactors of interacting par

ticles (I)~ (II). Formula (17) obtained from other considerations 

is adduced in ( 7). In .the· s~e p~per there are formulas-analogous· 

to (15)_in which the functions /.;,'e (f) are instead of cons

tants ~~l • It is easy to obtain such a generalization in our 

scheme. It is sufficient to-use non-local interaction instead 

of a -interaction : .· 
. - • ~ tf v (#(j ' v (ol} -" "'' I . . •I . ·/'o I 
W- ' ?--- f?ot()( .~·e / · . .:=f?IJ!_ i (Xj-x_t)f~ {K_,·-Xt/~ )-f 

-~,t,o< _, J,t 0( l'o< o~,t , .. "e . 

(
"'IJ. :1. ,.,.,... 

+ ~ ~;e { ~· -x;; + 't',;,./ ~· ~x;; ;;_ ) ;;. 

. where 

·_~ 0') =:(.''1/J'fjQ. _.(K2J e>"'.xofK.-. 
./,( A7J/ dJ1{ .:• . ... 

12 

Then :repeating literall.y our calculations we obtain ins1 

(15) 

7'c ~ t) ::: / (S- u) ~ ~;, rf} tJ (I} (i rt). 
. J,.~ . . 

Consider one more operator potential, W .which ;t.eads to 

result (15) as the potential (9)._The ·suggested modific< 

to cha~e th~ total .momenta of p<:!.rticles J~ j3' • by singj 
: I . 

momenta P. n 
1.1./ ~ • 

I"'"'J (J;l!}::: (·. ~ G. t.t-_ll) A I (~ ciT} V 
W <.;- ~e /V. . - o~,e 

. J;.l. 

rv 3, c~) 

'0t = z doJot ~, 
~ ' 'O(:o .VJ'-

v lol) . I (l l (' ') ()I ) 
=: p. {f! tJ(X·-X,)~o(J!J·-Xt ~II( ~ 

o~,t ..~,<>< tji J • / 

r ( n' fr-v· -Xt
1

)+ f t~· -xiJ I;~ )J3 ()( , 
~,1)1 , r 1 ._ 

where N = 2 if the particle isa meson and N = J if tl 

leis a baryon. It is easy to show that potential (18) ~ 

the same Born eiastic amplitude as the potential (9). 
Notice, that it is possible to consider the-potent: 

as -an interaction through the quark currents.· Really pu1 

to (18) the four-dimensional t -function 

b (X. -X I ) = _}_ . J /~<: ( Xj -Y,') I 
- J .( (.271/' e Q(K. 

we obta.:i.n "' 

·r--.J i L/'ti,JI)1/IJ,;r.Dfl(o ,·~~:Jti ,ic)(j J([JI-<· .. a; -<~)t:a'J W= -- o fi ./V r: e ~ e · f: ~~ e .,. e rt; 
(:111)" i (. .J,l J . . J . 

I . . 

lJ 
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Then repeating literally our calculations we obtain instead Qf 

(15) 

Consider one more operator potential, W .which leads to the same 

result (15) as the potential (9). The suggested modification is 

by single quark 

(18) 

where N.= 2 if the particle is.a meson and N = J if the. pa;rtic

le is a baryon. It is easy to show that potential (18) ~ead~ to 

the same Born eiastio amplitude as the potential (9). 
Notice, that it is possible to 'considerthe potential W 

as .an interaction through the quark currents.· Really putting in

to (18) the four-dimensional r -function 

lJ 

.• 



i. 
"- •. 

.. , 

..;... .. 

. .-

. Introduce the four-dimensional current densities of j-quark 

~· (X)=.-:{!} J(X -xJJ+ seX -AJ) ~}. (20) 

Then . j ]j (X) J X -:; _:lit.; : 

In the meeon case 

. . • .. A 

j\/ < o I pj I o> = 2 < o 1 PJ 1 o> = :z < o If, + Pz l 'l> > =? .· 

and in the baryon case 

· ft <ot~ /0) =:3 < o·tpj /0) := 3 < O/f,+?z <~PJ JO) = P 
It is seen that the coefficient N is chosen so that 

<o'l SJ(X)JX lo>~·;. 

Consider the four-dimensional current density Fourier -

component 
. . . (I) . . 

"fci) J 1rJ · X .;Ill "aJ· ,,o.; · 
vj (K.) = f. (X) e'" · JX =-;: (~· e + e ~) 

J . • 
(21) . 

·Then (19) can be written :tn the form 

~ (IJJI)_ .• ~ _,-. fllJ)jJci) Jell)_ 1 W - c ~ ~-e . c K.) ( x) Of 1::. 
.;~e / .. J t. 

ciJ 1'"1<10 
But as follows from. (21) Jj (/C.) and Jt (- x..). are prop or-

. . iKX -tKX 1 

tional according.ly toe. · . . :~d e • On _the other hand,. the 

Born elastic amplitude of the particles. (I) and (II) which had· 

momenta ?J .P' . before interaction and 7/ r' after it is 

. 14 

·' 

de_firied by the matri."t component of th_e Fotirier form W (1, 

'-Therefore the corresponding operator :is 

. ~l .. E r; tLliJ . ai . ,.a; . 
Un),'~· M . J;e .J . (K) .{· (-K} 

In the ~pecial reference system, when, k 0 = 0 . {23), ". 

qp_erator (~2) takes :the. fol;-l?Vf1ng form' .. 

-~/. ·. ,_...., · · t-I-ll) · ii} ··· . cDJ • · 

.Jl1Jj' ft ~t :;; (~ ~. (-K'),'. , . 

.. 
where·. 

· o.r 

·and 

. . . .· ·rJJ.'· ·-- ·--• a) . rJ) ... _A/ -ex~·. -<"'- .~<.J· 

::(; r~J=:Z. r~KJ=- 2 ·~· e J+·e · ~·) · 

':J ·. ..A/ril) ... ,._._,, . ._._, __ . 
·ryrll}_'?) . .;, rf(!(0.:.'7)=·-·/n'·e(K.~e+ e'xxe LJ'} 
Jt r. - · Je "~ 2. ~ . . . /t-/ 

~rAJrZJ ==Jet" it X J.rA>(X) J X 
. . . . J 

A '= f,.ll. 
/ 

. . 
!I) .A/(l}{ ~ ... ._ .- . . I. (X)= - f. S{X-.~)-+- 8(X- XJ) 13) ... 

J . 2. J . . . 

t;m ~ ';in){te' s (i~'f:J: srii;) P;). 
. l : ... 

As is seen, the operator;(-(25) can be considered as . . 

three-dimensional q~rk·~urr'ent d~nsities.- Thus, .1n_ the 

r~ference system (23) the amplitude T. _:ts de:fined .by th· 

. · · ·.pondi~~ operator 1.s (24) matr:tx. element whi:ch is a lineai 

nati~n. of the Fourier-component .Prodll~ts of the three-dil 

rial quark current densities. 
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'). 

lensities of j-qu.a.rk. 

P·)· J • (20) 

chosen so that 

ensity Fourier -

J(.X.~· ·(_.1(.11_; .. )· 

+ e f} ... 
(21) 

c.OJ . . 
. (-"X) of 'K.. 

<U.) 
Ld :it (- x.r are prop or-

• On the other hand,. the 

; (I) and (II) which had' . 

after it is 

..... '' 

~.,. 

! .. 
' 

r · ... 

l· 
I 

.•·· : .... : ·. . ., . 
.· 

# .•• . ~ 

,......_W cr,o). _· 
· def~ried· by the matri.."'( component of the Fotirier form 

··Therefore the corresponding operator is 

'. 

In the special ref~rence system, when, k 0 = 0 

operator (22) takes. :the. following form,. . '· "' . . . ' . ~ . 

(23) .. 

where. 
. rJJ . .. ·-- ._..._ ;.,a) __ ...,rJJ .... · _.A/ _, K)I.J • -<..c. )(J 

J_;·- r "') = ~- r~ ~<) =- T · ~- e •. . +. e ' ?.: ) 
•·. . J . 

·,..,rll) _.. , ,.,riJ.- ..... -·.AI:_ /.ll{ :c'ZX'' . __ , . 
J. {-.K) ,=-. JA ·ra -,K) = - (n' e e e.o: x, ~). 

t . e· 1 
· 2.. ~ ·+ /t-

o_r · tA) . . ... 

~-· r?)= J et'i!X ~-rA)(X) rl X 
.I 

<I) . ,_.A/I){ ~ ._ .... . lj (X)= 2_ . fj S{X~ ~)+ (;(X- XJ) 13) 
·and 

t) (X) ~ '-i-,~v~~ t (i:.: "i;) :, s r-x-\) p: J . 

. (22) 

(24) 

(2.5) 

As is seen,_ the operators'(25) can be considered as usual 

three~imensional _quark-current densities.- Thus, .in the .special 
, . .. t 

reference system (23) the amplitude T. _is dei'ined by the corrcs-

. pondi~g operat.or•.s (24) matrix element wh:l:ch is a linear· combi- ·. 

nation.of the Fourier-oomponent_produots of the three-dimensio

nal quark current densities. · 
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