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1. INTRODUCTION 

Experimental data on high-energy ~adronic interaction have been 

successfully described in the quark-gluon string model (SM)/1-el in 

the last years. 3M is based on the idea of topological expansion 

(TE)/9/, which i3 equivalent to the 1/NF expansion in QCD with 

/ 10I • TheNF/N = const Reggeon exchange corresponds to the planar dic 
agram, but the Pomeron exchange is described by t~e cylinder-type di

agram. It is also assumed in the SM that hadrons are produced as a 

re3u1t of disintegration of colour strings formed due to confinement 

after colour exchange in hadronic collision/11-1J/. The cut of the 

p1~nar reggeon graph of TE corresponds in the 3M to annihilation of 

valcnce qq-pair followed by formation of colour string by a pair of 

spectator quarka. The cut of the cylindrical graph of TE contains two 

qq-atrings which decay independently in the leading 1/N approximation. 

The TE for the reaction with baryons has no foundation. Neverthe~ 

1038 a pair of quarks (called diquark D) in the colour :3 -state is 

considered in the 3M analogously to q in a meson. But thiB approach 

ia not valid in the case of pp annihilation if it is accompanied by 

iestruction af diquarks. 

Rossi and Veneziano / 151 have propo~ed to nesociate pp annihila

tion at high energies with annihilation of string junctions (SJ) as i8 

s hown in Fig.1 (SS s denoted by the dashed Lí.ne ) , The concept of SJí 

has naturally appenred in the gauge-invariant representation of wave 

function (WF) of the nucleon/ 15,16J. In the string model SJ ia point 

where otrings are connected together/ 171 if the baryon has a form of 

Y. Unfortunately, this qualitative pattern ia not supplied with any 

~alculation scheme. From the SM point of view graphs in Fig.1 a,b,c 

correspond to formation,in the final state,of one, two or three qq

-strings. These strings mainly decay into meson states because produc
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tion of DD pairs i8 8uppressed. One can see that the diquark can õe 

treated as a colour triplet ·only in the caee of graph in Fig.1 a. \ 
I 

From the point of view of unitarity diagrams 

[ in Fig.1 a,b,c correspond to contributions 
,I 

[ of Re8ge trajectories ~, ~ and Mg (nota:J 
d

tion of ref./16~ to the elastic 8cattering 
18/ampiitude. Eilon and Harrari/ gave thea. 

[
l 

first estimation of the intercepts of these 

[ [ trajectories before the conception of SJ 
[ [ had been introduced. Using the Chew-Pignotti ____J ( [ approach/21/ to the dual multiperipheral mo

b del/19,20/ they obtained 

(1) 

[ ( r/.H?(O) = 2 cXB(O) - ~ +l 
i
I 

t 
( [ [ I 

~ ( [ (2) :!r rJ.Hl (o) = 2 0(8 (O) - i + 2~J'2 .l 
c 

~Hg(O)= 2 ~B(0)-1 + 382
. 

(3) 

'\.11)1Fig.1 
'IHere o(n(O) is the baryon trajectory intercept; g t s reggeOJI"', f i
l-particle coupling constant which ia connected through bootstrap con

19, di tion wi th the secondary reggeon intercept/ 20/: 0/.11 (O) = ! 
.p

2 d. (o) -1 +~2. 
18/

If o(n(O)", 0.5, cie(O)a O, then/ 

H 

li 
olMJ(O) = -0.5, rXn:J (O) CI O , 

Theae resulta pf pa~er/18/ lead to a 
cl.N~ (O) == 0.5 
wide spread opinion that I

.1 

the experimentally observed energy dependence of annihilation cross 

section 6f:n.ec E-t correepondB to the contribution of the three I 

, 

-sheet graph in Fig.1 c, and that thiB energy region ( E -c12 GeV) ia 

an asyrnptotical one/1,5,6,15,16,22-24/ . But the Chew-Pignotti modelo 
1 
l 

is obviouely oversimplified, the multiperipheral model ia too crude, 

thue more profound investigation of contributions to ~~nnof graphs I 
in Fig.1 i8 needed. 

2 
11 

Below we consider a natural mechanism in the QCD perturbative 

theory (PT) leading to the three-sheet configuration of the typé 

shown in Fig.1 c. It can be a result of e~change by two gluona in the 

decuplet colour state/25~see Fig.2).(3q)üof3Q{iõ1final state can be 

considered as three qq colourlees states i~dependently decaying in

to hadrone (in the SM). The laet etage is not described in PT of c~ur-

se. As the strings decay with a unit probability one can coneider the8]E8{fO} croes eection of the process BB .... (31tfOl3f~Oj 

J ~ (-denoted below 6 {10j calculated in PT to be 

B 8fw} equal to the croes section for three-sheet 

Fig.2 eventa. It ia clear that in the lowest order 

approximation this cross section is energy independente 

It' is int~reeting that e)~ol is sensitive to the minimal dis

tance between any pair of quarks in the baryon and <:5VO}- O in this 

distance tenda to zero. This ia the result of colour acreening. The 

spatial part of the three-quark decuplet state ia antisymmetrical . ao 

the value of (SUO} ia determined by gluon momenta of about inverae 

minimal distance between quarks. Thia leads to more appropriate condi

tion8 for PT validity than in the caee of ~'Dt calculation in the do

uble gluon approximation/11,26,27/, where gluon momenta of about in

verse hadron radius are essential. Strong dependence of c:5~O} on the 

minimal interquark distance is especially important for NN-annihila

tion if the nucleon contains the diquark of a amall radius. Such POB

sibility is justified by calculations/28/ in the instanton vacuum, by 

analysia of d~ep inelastic reactions/2~-32/ and large ~ procea~ 

sei33- 36/ • 

The paper is organized aa followa. The formulae for 6{10J cal

culation are obtained in Section 2. Section 3 containB the reaulta of 

numerical calculation. In Section 4 thla resulta are discuaaed and com

pared with the experimental data and with the dual topological approa~ 

3 

1\
 



2. FORMULAE FOR 6 {1o} 

The co l our wave functions (WF)' or baryons in the ini tiaI s t a t e 

(Fig.2) are antisy~~etrical but they are s~~etricul in the final 

at at e , Thus the problem is reduced to ca l cu l at í on ar' the dJ agr-ams of 

the type shown in -Fig. J. The corresponding crase section c an be wri tten 

in the following forro: 

_ _~ % f IJ J2 ~; 
6{joJ - 25G'iT' 0(12 +tI').-f ;:J 

~ (2 
) I.{ -

à (~q)eJ-1 fJ 
)( 

B~B{fOJ 

Fig.3 

B~B{j.J 8 

L 
""1 ." c,(.., =: 1 

Rt:i1 ••• 0(.., ( Cf. ) 

~1'···'r"l 
x 

whcre 

R0,{1 ••• oi" -(
11 ' ·· · ' 

Cf ), 
f' lf (4 } 

l 

: f 

I 
"'1"'01.'1 )R (}poo., cr'l == L L <~+ 't{1J1J~'1~2 

l,"#l1. {1oj SfR. c. 'i l ~ 
i.~;:# lI( 

x r
II 
; ! 

il 
( - - - -. ) \ \.LI exp i.~, 7.~1 + ~ ~2 'l~c2 TSTR 

\J/ {10})
Te X 

~ ~ 

< 
- \J/{10}I"Q(~"rI.tI - _ _ - \ + {1})

~TR I C ,À~3 Àll{ eXp(l~3 !~! +~~'1 "t~/) ~TR 't'~ . (5 ) 

I: 
11 

Here M~ ia the gluon masa which effectively takcs into account 
~o( 

the confinement; ~ 

QCD coupling conatant; 

are the Gell-Mann colour matrices; 
+ -

~TR and ~TR are the three-quark 

o(s is the 

WPe, depen li 
ding on spin. iaotopapin and apatial coordinates with theYoung ache

mes ao and 
O 
ti ,respectively;-

{1} 
~ and 

\1/ tiO} 
TC. are the aí.ng l e and 

~decuplet colour WFs; t l are the spatial coordinatc8 of quarks in the 

three-quark c.m.; ~t &re the g!uon transverse momento. The indices 

JI,í 
4. 

• I 

(., , ... ,~., - number the quarks in the three-quark WF; the sum over 

VO
} denotes the surn over all Possible states of three quarks which 

are in the decuplet colour state. The expression for Fi 0(,,,.0(., in for

mula (4) differs from (5) by substitution or /\~ o(-rx"a() T . Due to 

symmetry of alI expressions in the brackets in formula (5) one can re
+ 

place the SUID over 'l5TR by the SUD1 over 'tSTR wi th W1y'foung scheme 

of three-quark oystem. Then (5) can be rewritten as follows 

Roi,... t>ly - Z < + 1 - (. 'Ç""7 ..... - )1- + ) (~".oo'í'f) - i,#i~ ~TR. e-xp I..G fJ/r. i 
i
/( lf;,TP. X 

• ...1.' 1< 
l3'" 'v 

~ <VJ{'}11~1 À~2 \V/l1O}\/~(iO)11~3 )~~ I 'K,{1J) . 
Lo Te \..1\1 '"2 f C. /\ C. -s l'f C 
fIO} . {f) (10) (6) 

Using symme try of ~ and antisymme try of ~ -orie can 
reprc

aen t (6) in the fonn 

ol,,,. 'li'f 6R - o(' DI.
R (~t'oo., 9'1) == (~1'oo., 9y) C '00' '1~ 

(7 )where 

C\ 

c: ... 01'1::: L·<~{1]1 ~o(1 }~<J r{10J><'Y.LfOJI~b/3~ot'lI't{1J> (8)
{iO} c 7 ~ c c 1 2 c. , 

R(f,,···, ~y) '" P(ij,+ t.. fz',{"v' O) + PUi,' fy , f2 , r.) + 

F(f" 9, + fj, ?v) - (;'(f,' i{y, 9, + ih, O) - POi,. ifj , f.. , 7ff) _ 

, Por" ~ -s.. i3)' (9)
!fere 

F'(O" iJ. ,0,) =<~;: Iexp('.t Õ; 'l;)/ 'fs:R> 
(~O) 

ia the three-particle formfactor. 
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The same formulae (7)-(10) are valid for K (o,•...,Q.,)after
 

1\0( ~o( T I I
 

substitution of Â -ex.) in (8). 

It is seen that expression (9) vanishes if any of gluon momenta 

tenda to zero. This provides infrared stabili ty of 6(10] Using (9) 

one can see that R(~1'.'~")also vaniahes if the mean internaI distance 

for any quark pair tends to zero. 

The colour factor 

oltJt1_± C " ' 'l C0/1"" 0/.",


C -",...0/,=1 (11)
 

is calculated in the appendix and ia equal to C c 160/9. Using this
 

value and expressions (4), (7) one can write <5 {10j in the forro
 

2 _ 5ol~ 1./ J 1i. (2)".... 2- (12) 
l5{10 - W (1 (~2 ... M2) ~ (?= a.) R (0, .... , ~y). 

J1 l =1 L::B d "'1 Yd tf 
Let ua use two types of the nonrelativistic nucleon WF to calcu


late 6 } in ri colliéion. In the first case (denoted by I) we
 ~ UO
 
use the symmetrical oscillatory apatial WF, for which
 

(7.1) _2-2 rr2 -- -- --J}
~ (Q17 ~, Q,3) =exp{- 6 [Q1 +Q2+ {J3 - Q1Q2. - Q1Q3 - Q2

Q3' 
(13) 

Calculating Q3) we neglect the interference terms of ty-FI I(Q1' Q2' 

pe <~,2.3IQ.xp(~.~Q.i)I~,31> and <~)311 't'1,l3> . It can be 

justified by spin-isospin suppression of the interference terma by the 

fsctor 1/2, and by a amall value of the apatial overlap integral in 

the case of the compact diquark. 

The values of parameters r:X ) in (15) are related to thefi 
mean squared radius of the proton <"t~> and the diquark <"l;~ > 

2 E2 + (1 - ê- ) 
2

• f. = mJ) • B _ .3 ,r:I..= 4 (7:.~) (1- ('!;)/3<7~>' mito Wl))' )- - 16<1;> (16) 

WF (4), (5) leads to the following expres8ion for the formfactor 

~ ~QH02,03) = 1(~,23 + 92, 31 + ~,12)' (17) 

where 

2 - - 2
1 _ - -] (0 - O,J )F• '" exp { - 80l [tQ, + (1- E.)(0 + Q~) - 32 ~ . (18)

t Jk 
I It is worth noting that results of fitting Qf baryon Regge trajec

I toriés in the atring/3,7/ ' and estimation in the instanton vacuum model 
I /28/ show that the scalar diquark haa a msss about 0.2 GeV, i.e. eveni

:1
, 2 smaller than the constituent quark maas - 0.3 GeV. Thus the use of thewhere <7. > ia the proton mean squarea radiue. II p 0-3 6/ 

In the second case we take into account the P08Sibility/28,3 nonrelativistic approximation for the quark WF as a bound state of 

that the compact ua -diquark wi th S=T",O is dynami ca l1y enhanced in the quark with a masa 0.3 GeVand the diquark with a mass 

w+ 0.2 GeV is of course unjustified. Formulae (17), (18) are the conthe nucleon WF. The WF TSTR ie written in this case 6S ,I 
venient parametrization taking into account Bmall size of the diquark. 

(~' li
1 ' 

Evidently, higher order corrections do not drastically change the,'Y5~R)- =A(~,23 +~,31 + 0/3 • '12)' (14) I energy dependence of é5~Oj It is shown in paper/38/ that in the leaHere A is the normalization factor; ~,j k is the three-quark 

ding logarithmic approximation exchange óf two reggeized gluona in deWF with the quarks j, k in the state a:T=O. The apatial part of
 

cuplet colour state corresponds to the Regge trajectory intercept
 
~ 'k ia taken in the form
 

\'J
 ~HO/O)=1-'3o<!>/2'iT • One can fix the value of ois of the pomeron 

~ (~)1(~)~ ( ia (';-2 ) (15 ) comparing the resulta of the leading logarlthmic appróximation/39/ for
I '.j ~ ('l"","l~) '" 'li" 'if exp -.,(P- f ( , 

-. -... ....... ~,~ ---.-.. ....
 
where r~ "t +("tJ+"tkK;2 ; ~ = tt.j - "lk 7L 

() 



the Pome ron intercept tiJP (o) -1 = 12 In 2o<!:>% .and the fi t/40/ cf 

the experimental data r:;(p(O)-l z 0.3 •. Then one obtains c{uoj(O)-l:::: 

-0.05. 

3. RESULTS OF. CALCULATIONS 

The following procedure. has been used to Uetermine the value 01' 

~s. First the experimental vaIue 01' the total cross section 

~#~ ~. 39 mb i8 compared with the results of the Bom approxima
~~ - '. 

tion 

(6'/'; )1_ oar: /2. J(ffil ~ fl2.) 
-tot - O /I "'5 2..' 2. ' :f (19) 

or with 
- Z. 

(6 11I1'1 )11. _ 8Yio(p [U'! 2 L 2 
io t -!3 7 J (a, fÃ. , ~) t 1:;(a J b) ftJ) 1

(20 ) 

J(b b Hl_~, 
where o.::z 1/gol + 1. /3211 • ') ~ t f)

/ - r' (1- e- x X1 e -lie-=> _ 
h=: 1/813; J(x)~,~)=jtli '(i+2)r . 

We f'Lx here ('l.~) =0.8 fm; ~ = WlW • Thin va l ue of ~s is 

denoted below by the index la]. The value 01' ois for the dj agram in 

Fig.) is related to c:::is{a] through the one-Ioop appr-ox ímat í on for

mula 

{fO} {8} IJ ( / /
eX& = dos f:-h. <lJ.>(fO) /í\)/ e~ ( ~>l&J /11) . (21) 

Here (9 >[8! ' <~ >{1 O} are the mean gluon transverse momenta ob

tained from formulae (19), (20) and (12), reapectively. The QCD para
lB

meter A is fixed by expressian el };: 6W(33-2~T~h-r(~1g1/1l)·s 
To de t rmí ne <'t> [s}, {10} we use two methods: i) straightfor

ward calculation of ( lj,,); I í.) de t e rrní.nat.Lon of t he "me an momerrtum" 

from" the result of averaging of (ttt~). The curves for <CjJ obtained 

I" 
~. 

cJ.. {10}for which are shown in 1<'ig.5 i8 negligibly small.s 
1·~ ~ ~ Val~e af <~>-mean transverse 

1.2 gluon mom~ntum depending on the di
2 t/2

quark radius <~:J) • Dashed linestO 

show vaLue s of <~>obtained in variant~ ~ 0.& 

I: Ip>=lund). Signs S and 10 de()-'> 

1;
 
'V Qó
 

note calculations 01' <~) for 6 tota'l 
0.1 and GL10J• 

~ Mean valuee of ti!>. 
08 .. ~l.°l-"'~

Solid and dashed curves correspond 

• 06 --===/~~--:_-- to variants 11 and l. 
'l\ l {tO}--

Q"Í
 

-.----1- --------l__ ...J. -...1.__•
 

OI tu Q3 o.~ Q5 

('t~)i 4>,.. 

Using these values 01' cl. s one obtains the cross section G(10)WhiCh 

is shown in }'ig.6 as function 01' the di quark size <'l;>i(in variant 11). 

~ .. 

3 
Fig.6. Va Luen af Ó calculated 

:r L10J 
~ 2 _ in variante 11 (solid curve) and
<;' 1• 

.0 1 I (duahed line). 

(-ri>2.
.1

Ftn 
0.1 0.2 0.3 Q'í os 

- V i 
It Ls seen t hat c5~oJ x 6 {7oJ ~ 2 mb if ('li,> ~ 0.6 FIn, but 

when ('l~ > decreasee, 6][,1 f'a Lla due to diminua.tion of integral 
,.LI HOJ 

in (12). In eddi tion, a decrease of causes an increase of <~),

I
, <Z;> 

which leads to smaller ets • Note that in apite of neglecting the in

': terference, the resul ts of both variante 6 {1 O) and G{101 are close 
2. 1/2 /. < 2.)1/2 . 

in val ue if ('Z.n) -;:::. {3/2. Lp • This confirme srnallness of 
by the first method are shown in Fig.4. T.he second variant leada to 

interference terms. 
smaller values of (~). Nevertheles8 difference between two variante 

H 9 



We a Lao investigate sensitivity of Ó{10} to some paramet er-a , If 

one fixes M~ =	 O, the absolute value of <5 {1 olf'a~ls 
I

in comparison with Fig.6 .. .!!e al eo calculate estiO]
2)1/2('lp ;:; 0 ..7 Fm end 6 bol" wi th m.D = 2 m~ • 

changes within 30-60%. Thus we conclud~ that our 

uncertainty up to about f'actor 2. 

by about 20-30% 

with 

The cross section 

predictions have 

The value of 0{10} determines the cross section of three--j et 

events .. To obtain contribution to the ennihilation cross section 

Õ 
ai 

Qnr1.' one ahould multiply O{10j by a f'actor exp [-3 <Yl'll"> w'" /WtJT] , 

where W'N /"'rrr is the ratio of' nucleon-to-pion production probabili 

ties in the central rapidi ty region, V/ri /'I,./1r ~ O..03 in the FNAL-ISR 

energy interval; (Yl. ) ~ 2 "'(~) is the meen multiplicity of' piona.1T

4.. DISCUSSION OF TH}~ RESULTS 

Unf'ortunately, there are experimental data on the annihilation 

cross section/23/ e5~~ only up to 12 GeV. It is now impossible to 

extract the energy independent contribution (about 1 - 2 mb) we are 

interested in from the data in such a narrow energy interval .. The _ 

experimentally meaaured crosa section falIa with energy approximately 

as s-O.5. Some justification of' our results comea from compariaon, 

of pp and pp ISR data /38/ .. The inclusive crosa aection of par

ticle production in the central region in the pp interactio? ia 

about 3 - 5% higher then in the pp one/ 41/. This value is in agree

ment with the above estimate of the cross section for three-jet events 

if one aasumea that nonannihilation multi-jet events in pp and pp 

collisions have the same crosa aection. The data on topological cross 
-	 ~ r:::.pp 6 f P 

aection difference in pp and pp colliaion 6vn = V - n..n 

at ISR energy/41/ have too large errors to draw definite concluaions. 

Nevertheless, one can see that ó.e5.. is concentrated at n » <n ).. 
"'	 pp 

The crosa section of auch eventa L 6. 6 n ~ 1 - 2 mb, This 
h. >(n) 

vai'ue ia in agreement with our estimation of the three-jet production 

rn 

:1 
,I 

-I 
croas section. Nevertheless this conclusion requires atronger statis

~	 -,tical justification. 

Besides the weak energy dependence of the three-jet cross sec
11 
,I tion the colour-decuplet gluonic exchange is characterized by consi
.1 

I derable quark transverse momenta on the string ends .. Theae momenta
" 

I are determined by transverse momenta Of gluons a~d incident quarks, 

f' which are both determined by the inverse diquark radiua (aee Fig. 4). 

Thus transverse momenta of the ends of the strings are about 0..8-1.2 

GeV/c. This ia displayed in a fast growth of meon transverSe momento 

of produced particlea with increasing XF • A Similar sea-gull effect 

is known in nonannihilation processes /8/, but it ia much weeker 

there • 
•1 
I 

i	 ~====::::JO===::F {6J 

B3="' Ó=== {6} 

Fig. 7. 

l 9-----=--. 
I 

I 
9 ~. 
9~:d	 I 

I 

J	 
I
I 

I 

l~iJ	 
I 

Fig. 8. 

Let ua now consider the contribution to CS , which has ann
energy dependence 5-0•5 within the framework of 3M. It can be 

related to the graph ahown in Fig. 7. It ia asaumed that each collid

ing particle contains at leaat one alow valence quark and pair of 

qq haa srnall effective mass M ~ 1 GeV. The gluonic exchangeqq 
leads to tranaition of the diquarks D and TI into sixtets {6J 

and {6} correspondingly. From the point of view of 3M this results 

in tbe final state atring configuration shown in Fig. 8 (the daahed 

linea denote the colour atringa). If e!fective mess of the qq-pair 

ia aufficiently small, M ~ 1 GeV, then this atring configuration 

I 
I i qq 

can decay into meaona only. 

Diagram analogous to one abown in Fig. 7 givea contribution to 

pp-scattering 81so. It describea the events with .lI pair production 

JJ 
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in the central rapidity region. Theae diagrama give the same contri 

bution to the pp and pp total croas sections. ~his corresponds Ctléf ' •• o<&( c	 -L ('f H11X~/1 ;o(z[~0(3 ~dlf + ~0(3 ~ 0/" +
 
.36 c. 1 2. 1 2. :!l 1
 

to the Eilon-Harrari hypothesis /18/, that annihilation contributes 

to the Pomeron. 

+ t~~~y -~; ~~y- ~~3)~Y _~:'~:Y]I ~(d> .It is.possible ·also armihilation mechanism analogous to one 
(lt.1 ) 

shown in Fig. 7 but with qq-pair annihilation. Ita contribution	 - A AT
Colr • .. oIljF3preDfJion for after eubat í t ut í on À- ~ to formu

to annihilation croas oection also drops with energy as ~1/2. From 
I' 1a (/I) itd<co a forro 

the unitarity point of view this ia nonplanar contribution to the 

l..J -Reggeori,	 AÀD<'3 ~ 0("c0<, ... ~l/ = 3~ (\fc{1}I[J~3 X:1f -t- A + ~~~;~ 1 
Both mechanisms shovm in Pig. 7 and gluonic colour decuplet 

exchango are charnc ter í.z ed by bigh trnn:Jverse momen ta of s trlng	 .,o<'81o('{·_ ~~3 qo(y _ ,-\0(3101,,] ~ «1 ~o(2 \\U f 1J) . . ') 
/\2. /\1 1\1./\3 .1\.3 /\2 .1\1 /\ 2. T C. (A .... ) 

íen.la .- 1/ 'LIl• It hus been no t e d 'lhove tbnt t h s lenda to a consi

de rub l,a aca-guli effect wh l c h l s '~ctunlly ae en in lhe pp nnn Ih In-,	 After 8ubstitutjon of (A.1}, (A.2) into (11) an expression COl1
í 

t.af n í ng 36 terms arised.tion da ta a t energiüa ~lQb::::: 12 GeV. ,\t the s arne ti.me the sen-gull	 Rut on]y seven terms are independent 

ef t'ect in nonannihi In t t on ev en tB l s much 'Ileeke1' /2'3/ nnd max maL	 C ~= (1212)(2121)
í 1
 

',r~llues of <PT> :11'e n bou t 0.3 to o.,~ Ce'l/c.. C = (1212) (1221)
2 

An ndd Lt í.onnj. check o f ~hf'l pr oponad mechnnIun í.s porrs Lb Ln if C	 = (1231)(1321)3 
ono Lnve s t.Lgu teo long r f1p h l i. ty C01'1'o in t Lona o f tl'l1rwverne momen ta C = (1231)(3112)

4 
cf produced pn1'tlctc~. C) = (1231)(3121) 

C6 = (1212)(1321) 

..\PP 2:rriJ [;( C = (1212)(2321).7 

Here we use the abbreviati on (, ~l. ~3 ~&( )(j ,j2.(j d·" ) == 
Ih ing tha t".~ 1 \ t lon	 a 

1	 ~ t (r.1'Jlt' À~' tl~~q 11f;'(1)<rt1JJ~~~Á~3J~ A:\ r í11)L <. . . \IV llC \ \ / \r'!1O} I' . . > .-. 1- (6. ~ 1 S.; 2. S. ~ J r	 6 1)('1,.. 1:1(.,=1 c ",,~ '3 lI( c c, i}1 J2. J3 JI{ L 
\lO} ~ I l,~ C. ." C .J I J l,1 JL, 

b ai dl. cJ~ 
The factor C in (11) i8 related to term8 C C by the ex-

t (f) e r. YY) Li~. j r , j:1 >j :~ )} . pression 
1 7 

C = 2C 1 - 2C2 + 4C + 4C - SC ... 00 - BC (A.3)
3 4 5 6 7' 

wh0re In calculation of the terms C 7 C we use the Firz identityi .. J a re tho coLorrr Lndí.ce s , one ob t a í.nu from formula (:3) 
~ (..... o() :(1\ b( , ~ __ g ~ ~ ~ (\. ~ 1 7 

L .À Ir. AJm - .3 ~k. clftl + 2 0b'l ~Ic.
"l 

' 
ol=1 

It gives a possibili ty to sum over indices ~ .... ' .. 0(,1( in expreseions 

for C1 ~ To sum over the colour indices of quarks we use theC7• 

12 

1:l 



colour WF 

i 1 1<~ 1 ~ 2- ;,~ I"Ve- J>= ''6 6...'HJ L 1 Lz" 3 

After cumbersome calculutians af C1 C7 we obtain from (A.3) 

the value of c; 160/9. 
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KoneJIHOBl!t[ E. 3. • 3axapoB E. r. E2-84-548 
AHHHf'HJIHI~HH: dHTHflj)OTOHOB B ,JJ;yaJibHOfl napTOHHOH MO,JJ;eJIH 
n Teopnu Bo'l~tyrn;emtrr KXJ{ 

B l'L'opHu HO'll'tyrn:enHil KXJ{ Bbi'lHcneH BKJia,JJ; B ceqeHHe pp 
3HHHI HJIHIUUI, o6yCJIOBJieHHblH o6MeHOl'l ,IJ;ByM.H I'JliOOHaMH B ,JJ;e
KYIIJit~ Til ON flO !(He TY COC TOHHIUI. BeJIH'lHHa Ce'leHHH cyrn;ecT
BeHUO iili!HCHT or pa3Mepa ,JJ;HKBapKa B llpOTOHe H COCTaBJIHeT 
OKOJIO 1-2 MtiH. ) l'OT BKJia,JJ; CJiaOO 3aBHCHT OT 3Hepi'HH H onpe
,JJ;eJIH<• r cetieuue annnrnnHQHH B acnMnToTnKe. PaccMOTpeH TaK
lKe l'teXiiiiH'!!'I di!HHI'HJIHQHH, ,JJ;OMHHHPYIOrn:HH 8 npe,JJ;aCHMfJTOTH
'IeCKOii o6JJdC Ill IE< 12 f3B/, r,JJ;e ceqeHne 6biCTpo na,JJ;aeT 
C 'JIIL'pc·c:Pfl - 1/ yC. 

l'a6oT.I BhllWJIHeHa B J1a6opaTopnn H,JJ;epHbiX npo6neM OI-rnlf. 

fipenpHHT 06'he}lHHeHHoro HHCTHTyra H,z:tepHbiX HCCJieAOBaHHH. )ly6aa 1987 

Kopel iuvidc fi.L., Zakharov B. G. E2-84-548 
Antiprnt<>n Annihilation in Dual Parton Model 
md Pt>rt11rhat ive QCD 

fn tla~ frame~·mrk of perturbative QCD the contribution 
to the annihilation cross section resulting from exchan- · 
ge "t two gluons in the colour decuplet state is calcu- j 
latt·d. n • ., result depends essentially on the diquark 
r.1diu;, and is equal to 1+2 mb. This contribution slight
ly varies with energy and dominates the annihilation cross 
section in the asymptotics. The preasymptotical mechanism 
of .mnihi lation is also considered which causes fast 
decri!.:L>e in the cross section with energy (-1 /y"E) at the 
intermediate energies E < 12 GeV. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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