


1. I n t r o d u c t i o n  

I m p o s s i b i l i t y  of d e s c r i b i n g  s o f t  hadronic p rocesses ,  start- 
ing from t h e  f i r s t  QCD p r i n c i p l e s ,  l e a d s  t o  appearance of WD moti- 

va ted  model-dependent approaches. Quite  f r u i t f u l  one i s  t h e  s o - c a l l e d  
quark-gluon s t r i n g  model ( ~ S Y )  /'-'I which i s  based on 1/N (N=Nc, 

NC/Nf=const) expansion method in QCI) Is/. I n  hi,, e n e r a  r e a c t i o m  
wi thout  baryons t h e  1/N expansion in t h e  QCD is  tu rned  o u t  t o  be 

equ ivn len t  t o  t h e  t o p o l o g i c a l  expnnsion / l o '  l l / .  Reegeon ex- 

change is assumed t o  be descr ibed  by analogy with t h e  t o p o l o g i c a l  

e x p a ~ s i o n  by t h e  p l a n a r  g raphs ,  but  t h e  Pomeron corresponds t o  t h e  
graph of c y l i n d r i c a l  topology. 

The fo l lowing  space-time p i c t u r e  of hadron produc t ion ,  motivat-  

ed by t h e  confinement is a l s o  assumed. A s  t h e  r e s u l t  of c o l o u r ~  ex- 
c h q e  between t h e  c o l l i d i n g  p a r t i c l e s ,  t h e  chronioelectr ic  t u b e s  

( s t r i n g s )  a r e  emerged /12*13' and then  they  f a l l  i n t o  p ieces .  The 

c u t s  of p l a n a r  o r  c y l i n d r i c a l  g raphs  correspond t o  hadronizat i .on of 

one o r  two c o l o u r  t r i p l e t  s t r i n g s  r e s p e c t i v e l y .  The h d r o n i z o t i o n  
process  is supposed i n  t h e  QCSM t o  be independent on t h e  h i s t o r y  of 

t h e  s t r i n g  o r i g i n ,  bu t  i t  is only determined by t h e  type  of quarks  on 

t h e  s t r i n g  ends. 
I n  p r a c t i c e  t h e  QCSM d e a l s  wi th  r e b c t i o n s  i n c l u d i n g  baryons 

( f o r  t h e  c e r t a i n t y  we r e s t r i c t  o u r s e l f  by nucleons below), which a r e  

cons idered  a s  a  system which c o n s i s t s  of quark and s t r u c t u r e l e s s  ob- 
j e c t  - diquork (Dl. Since  diqunrk is a c o l o u r  a n t i t r i p l e t ,  nucleon 

con be cons idered  a s  meson i n  t h o s e  re3ictions where d iquark  is  n o t  

des t royed .  Such oppro,ch d e s c r i b e s  w e l l  /I-'/ a bulk of exper imenta l  
d a t a .  

However 51 annihilation a t  h igh  e n e r g i e s  is  accompanied by t h e  
diquork d e s t r u c t i o n  (diquark exchange c o n t r i b u t i o n  i s  s m a l l  /14 / ) ,  
t h u s ,  i t  i s  worthy of s p e c i a l  d i scuss ion .  The important  f a c t  which 

makes i t  d i f f i c ~ l t  t o  use  t h e  methods of 1/11 expansion /15 , lb /  is: 
t h e  nucber of quarks i n  nucleon is  equa l  t o  Nc wi thout  f a i l .  

Rossi m d  Vme=iano / I 5 /  have proposed t o  c l o s s i f y  a n n i h i l a t i o n  

mechmisns n o t  on t h e  ground of 1/N expansion,  but  us ing  some topo- 



l o g i c a l  c l a s s i f i c a t i o n .  The important innovation of t h e i r  considera- 
t i o n  is  the  conception of s t r i n g  junction (SJ). The space-time pic- 

t u re  of nucleon movement i s  preeented by th ree  shee t s ,  corresponding 
t o  t h r e e  quarks. The l i n e  of i n t e rcep t ion  of these  planes i s  t r a j ec -  
t o ry  of SJ in apace. 

The graph8 in f i g .  l a ,  b, c correspond t o  Reggeons containing 
the S J - s  pa i r e  except quarks. 

Following /15,'$/ we denote the Reggeons in fig. l a ,  b, c by 4, $, 4 r e e p e c t i v e l .  Their  cute correspond t o  the  s t r i n g  confi- 
g u r a t i o n ~ ,  shown in f i g .  2,  which a r e  the  ann ih i l a t ion  channels (we 

neg lec t  here eea h p a i r  production). 

Fig. I. Graphs wi th  exchange of Reggeons, containing the  
e t r i n g  junctions. The e o l i d  and dashed l i n e s  correspond 
t o  quark8 and t o  SJ. There a r e  ehown on the  top of 
the  p i c t u r e  e t r i n g  configurations (dot ted  l i n e s )  of 
correeponding meeon8 $, 4 and 6. 

Pig. 2. Proceeeee correeponding t o  t h e  cu t s  of the  graphe 

i n  f ig .  1. 

Fig. 3. Per turbat ive  QCD graphs,which a r e  responsible f o r  
the  annihi la t ion .  The waved l i n e  corresponds t o  
a gluon. 

Fig. 4. F i n a l  s t a t e  s t r i n g  conf igura t ions ,  corresponding 
t o  processes,  shown i n  f i g .  3. 

Fig. 5. The cont r ibut ions  t o  the  im e l a s t i c  s c a t t e r i n g  

amplitude, r e l a t ed  by u n i t a r i t y  with the processes 
shown i n  f i g .  3. 



Fig. 6. F ina l  s t a t e  string conf igura t ions  in those EN 
i n t e r a c t i o n  channels, which compensate in AO !,!E~ 
t he  f i g .  3 a ,  b mechanisms contribution.  

The concept of SJ i s  n a t u r a l  in the string model of nucleon 
which has a configuration of Y /17/, where SJ couples a l l  t h ree  
s t r i n g s  together. It alqo a r i s e s  when one aons t ruc t s  t h e  nucleon 
c rea t ion  operator in the gauge inva r i an t  form 5 9  16/. Unfortunately,  
the  method of topologicel  c l a s s i f i c a t i o n  of the  ann ih i l a t ion  graphs 
is no t  supported by any ca lcu la t ion  scheme. A s  a  r u l e  the magnitudes 

of the d ,  $ and 4 flegge-trajectory i n t e r c e p t s  a r e  adopted 
/1591691841 t o  be equal t o  -0.5, 0 and 0.5 respectively.  This e s t i -  

mation has been deduced by Eilon and Harrari  /19/ from the following 
r e l a t i o n s ,  obtained in the bootstrape mult iperipheral  model /20*21/: 

d n ~  (0) = 2 dB (0) - dR (0) t (1 1 

o ( " ~ ( 0 )  = 2 d s ( O )  - 2 d R ( 0 )  + I  , ( 2 )  

d M : ( 0 ) =  2 dg(0 )  - 3 d k ( o ) + 2  , ( 3  ) 

where the baryonic and mesonic Regge-intercepts have been f ixed by 
the values dg(0)=0 and dR(o)=0.5. The expressions (1 1-(3) can be 
a l s o  obtained by means of the  Kaidalovla r e l a t i o n  /22/, fol lowing 
from the  assumptiom on s-channel f a c t o r i z a t i o n  and on the  SJ exis-  

tence. The most r e l i a b l e  i s  the est imation of d M j ( 0 ) ,  because the 
Y diquarks a r e  maintained unharmed on the  graph in f i g .  l a ,  whereas 

they a r e  des t ro  ed on f ig .  1b.c. 
The paper '19/ by Ellon and h r r a r i  is  a source of the wide- 

,read opinion /195115916*18923124/ t h a t  the observed e n e r g  dzpend- 

ence (up t o  12 C ~ V )  of the pp ann ih i l a t ion  cross  sec t ion  6 
OC S-1/2 ia connected wi th  the  asymptotical  cont r ibut ion  of the  
three-sheet graph in f i g .  2 c. 

I n  the model of & ann ih i l a t ion  by Rossi and Veneeiano /15,16/ 

the  proper t ies  of the Gq-Reggeona s t r i c t l y  d i f f e r  from those,  which 
a r e  expected in the planar Reggeon model. Indeed, the d i f ference  

Ae::t = 
- G;Pot is m i t t e n  in the approach /15,16/ as 

where ew and a3 a r e  the  cont r ibut ions  t o  AO;:, of d- 
Reggeon and of a l l  the $,2,0-Reggeons respect ive ly .  The experi-  
mentally observed r e l a t i o n  ~6 : :~  "-- OB& and formula (4)  imply 
the s t rong  suppression of u- contr ibut ion:  2 6u <C AG'P On the 

cont rary ,  the p lanar  Reggeon model gives the r e l a t i o n  /4/t0t 6u=+, 
which l eads  t o  the  es t imat ion  2dJ" (0.6 + O . B ) A ~  :Pot by 

us i r~g  the  value of aP obtained from the ana lys i s  of t o t a l  c ross  
sec t ions  /25/. About the follows f  rom the 

f a c t o r i z a t i o n  r e l a t i o n  gMd= and from the  es t imat ion  P 
of 6y , obtained i n  the the i n e l a s t i c  TSJ - 
s c a t t e r i n g  data. Thus, the planar s t r u c t u r e  of cq-Reggeons, supposed 

i n  the QGSM, i s  a c o n a i s t e n t  with the  model of a - a n n i h i l a t i o n  pro- 
posed Fn /15916/. 

The suppressi.on ~5~ << a3 comes a l s o  $nto cont radic t ion  with 

the widely adopted explanation of the observed growth of pp inc lu-  

s ive  cross  sec t ion  i n  the  cen t r a l  r ap id i ty  region wi th  the energy. 
It is connected iri the QCSM 13/ with a flow of the valence quark 
i n t o  the c e n t r a l  r ap id i ty  region, i.e. with a cont r ibut ion  of a 
c i l i n d r i c a l  Pomeron graph, containing one undeveloped sheet .  Avoid- 
ing the unnatural  assumption on the  dominant p robab i l i t y  of the - 
SJ-SJ ann ih i l a t ion  i n  comparison wi th  the t-q one, we can f i n d ,  t ha t  

in the case of 0, 46.7, SJ i s  flowed i n t o  the c e n t r a l  r a p i d i t y  

region much more f requent ly ,  than the vnlence quarks do. But i f  SJ 

acquires the r a p i d i t y  Y =:0, the f i n a l  s t a t e  has the  three-sheet 
configuration i n  some rap id i ty  region, nnd it r e s u l t s  i n  a decreasing 

energy dependence of the inc lus ive  cross sec t ion .  Note, t h a t  the  
flow of the SJ through l a rge  r a p i d i t y  gnp hns been considered e a r l i e r  

by Volkovistsky /24/ i n  connection with the problem of the  Eilon- 
H a r r a r i l s  compensation /19/ mechanism. But the author  has no t  paid 
a t t e n t i o n  to  the above d i f f i c u l t y  with the explanation of the  growth 
of the inc lus ive  spect ra .  

One more puzzle a r i s e s  both i n  the approach /15916/ ( irreopec- 
t i v e  of the number of the graph in f i g .  2 a ,b ,c ,  which dominates the  
ann ih i ln t ion  a t  the intermediate energies)  and i n  the  models /18,27/ 

where ann ih i l a t ion  i s  connected by the u n i t a r i t y  wi th  the c u t t e d  



Reggeons. The f a c t  is: the ann ih i l a t ion  is connected with the small 
impact parameter region but the  d i f ference  of the pp and pp 
e l a s t i c  sca t t e r ing  amplitudes is very per iphera l  i n  the  impact para- 
meter plane. This contradic t ion can be avoided, a s  i t  was proposed 
in '15,76', by mixing of the 'qq- and = - ~ ~ - ~ e g g e o n s .  Nevertheless no 
numerical est imation,  supporting t h i s  proposit ion,  has been ca r r i ed  
out. Thus, the problem of pp -amih i l a t ion  mechanism demsnds f u r t h e r  
inves t igat ion.  

Ea r l i e r ,  in papers /28-30/, the authors considered the  asympt o- 
t i c a l  cp n m i h i l a t i o n  mechanism, connected with f  ormation of the  
three-str ing i n  f i n a l  s t a t e  due t o  the  colour decuplet gluonic ex- 
change i n  the cross  channel. It corresponds, i n  a sense of the  uni- 
t a r i t y ,  t o  the  cut  of so-called decameron exchange graph l3O/.  The 
es t imat ion i n  the per turbat ive  QCD (double-ghion exchange) provided 
the  cross sec t ion  of the  decuplet-antidecuplet f i n a l  s t a t e  produc- 
t i o n  of about bu ,) ;. 1 + 2 mb. Although the per turbat lve  W D  is  
f  o m a l l y  inva l id  f o r  s o f t  hadronic processes, some kind of expansion 
over small parameter can be ca r r i ed  out. Indeed the  decuplet exchange 
is  accompanied by the  diquork des t ruct ion,  i . ~ .  t r a n s i t i o n  from an t i -  
t r i p l e t  t o  s i x t e t  colour s t a t e .  ~t l eads  t o  the  disaapearance of 600J , 
when the  mean distance between any p a i r  of quqrks in the  nucleon 
tends t o  zero. n u s ,  the  r e s u l t s  12'/ can be t r ea ted  a s  a f i r s t  or- 
der  apprclximation In per turbat ive  expansion over small parameter 

7; /7 ;  , where 7: and .(p a r e  the mean squares of the  
diquark and proton r a d i i .  Although in the  simplest  case of osc i l l a -  
tory  nucleon wave funct ion (VP) 7; /'Z; = 3/L/, there  a r e  mmy 
evidences of admixture In the  nucleon WT of a compact diquark wlth 
d /7;  " aZ. These a r e  the r e s u l t s  of the  deep i n e l a s t i c  sca t -  

tering /"-"/, the  inves t iga t ion  of the  processes with l a r g e  
hadron production /35-37/, the  ca lcula t ions  i n  the  model of in s t an t -  
on vacuum /38/, etc .  These gircumstances a l l w  one t o  hope f o r  the  
co r rec t  est imation of 6 in the pe r tu rba t ive  QCD. In any case,  
app l i ca t ion  of the  per turbat ive  theory methods t o  the  a n n l h i l a t i m  
has more ground, than in the case of t o t a l  c ross  sec t ion ,  where the  
double gluon approxime t ion  gives ,  nevertheless,  good resul ts"  2* 39 n40/. 

The considered above asymptotical contr ibut ion t o  the  annihi la-  
t i o n  cross  sec t ion  s l i g h t l y  decrease8 wlth the energy, mainly due t o  
the  p o s s i b i l i t y  of ki sea-pairs production and the  decamwon Regge- 

i za t ion .  Such small  asymptotical  tail  cannot be picked out y e t  
from the  preeent experimental data (up t o  12 GeV),nhich can be appro- 
x i r r t e d  /18s29s30/ by d F p  == C ( S / S ~ ) - ~ * ~ ~  , where C - 70 mb , 

aLlIl 
So - 1 G ~ v ~ .  

Nevertheless, the  analys is  /29 * 30/ of the experimental data on 
Fp and pp mul t ip l i c i ty  d i s t r i b u t i o n  up t o  ISR energies,  picked out 
the  decameron contr ibut ion t o  the high mul t ip l i c i ty  events with the 
energy independent cross sec t ion QIIOJ = 1.5 2 0.1 mb. This value 

agrees very well  with the  per turbat ive  QCD es t innt ion.  The observed 
decreasing energy dependence of 6 a s  was proposed i n  /28*29/, 

can be connected with the d iagram in f i g .  3, which contain t r ans i -  
t i on  of diquarka i n t o  s i x t e t  colour s t a t e s  w d  there  e x i s t s  a l s o  the 
primordial valence cq, qD o r  Eq p a i r s  with small ( -  mu)  i nva r i an t  

mass ( f ig .  3 a ,  b ) ,  or  p a i r  ann ih i l a t e s  ( f ig .  3 b). The presence of 
the valence slowed down quark in the  projec tLle  nucleon V I F  leads  t o  
a co r rec t  energy-dependence a :&, s-'I2 f o r  a l l  the  mecha- 
nisms, shorn Fn f ig .  3. 

In the  next sec t ion  of present paper we formulate all approach, 

which combines methods of the  per turbat ive  PC3 with the QGSU. \Ye es- 
timate i n  t h i s  way the  contr ibut ion of the graphs in f ig .  3 a , b  t o  
the  ann ih i l a t ion  cross  sec t ion  in sect ion 3. The e s s e n t i a l  property 
of t h i s  mechanisms i s  t h e i r  pa r t i c ipa t ion ,  i n  a sense of the  unita-  
r i t y ,  in the Pomeron, i.e. they s a t i s f y  the  Eilon-Harrari 's hypo- 
thes is .  On the contrary,  the  process shown i n  f ig .  3 c has no anzlo- 
gy with any channel in NN In teract ion.  The corregpondbg cross  sec- 

t i on  i s  estimated in sec t ion  4, This mechanism p l~ tys  a r o l e  of non- 
planar screening of the  ordinary Reggeons. I n  o ther  vrords, i t s  con- 
t r i b u t i o n  t o  A 6  :Pot i s  negative. The sum of 011 the  contributions 

of the  graphs in f ig .  3 a ,  b, c t u r n  out t o  be i n  agreement with 

the  erperimental data. Some experimental evidences of the double - 
sheet  topology of mechenisms, dominating ~ n n i h i l a t i o n  a t  the energies 
about 10 GeV, a r e  presented in sec t ion  5. 

2. Per turbat ive  QCD and s o f t  hadronization 

It i s  supposed usually in the  QGSM "-'/ ti.&: ~ k e  ad:.h~.are 2i 

valence gluons i n  the  nucleon \7F i s  negligiblj. ~ ~ ~ 1 1 .  This s S S c Z i -  

t i on  i s  aupported by a good agreement of the  3-cherael factoriza:is3 
r e l a t i o n  /22/ with the  experimental data.  The former i s  based on rhe 
following space-time pa t t e rn  of the  aeggeon exchange. The % m i t i l a -  
t i on  of the  valence pq p a i r  i s  followed by fo rca t ion  of the u i v e r -  

s a l  colour s t r i n g ,  which proper t ies  a re  indepenient of f lavours  of 
the ann ih i l a t ing  qq pair .  The hadronization of the c o l o u  string3 
is  a l s o  supposed inde2endent of the  h is tory  of t h e i r  c r e a t i s a  and 

i s  ca r r i ed  out with wit probabi l i ty .  
Thus, one can e e t i ~ a t e  in the pert.:r>ative Q C 3  the  ;roducti:r 

cross sec t ion  of such valence quarks co:2igusticns, ::hich can d e c 3  



then  i n t o  pure mesonic f i n a l  s t a t e .  T h i s  c r o s s  s e c t i o n  can  be iden- 
t i f i e d  w i t h  t h e  a n n i h i l a t i o n  one (wi th  c o r r e c t i o n  f o r  t h e  branching 
of a n n i h i l a t i o n  channel ,  of course) .  Such two-step approach i s  t h e  
r e s u l t  of t h e  t r o u b l e  w i t h  u s i n g  t h e  1/N c l a s s i f i c a t i o n  of a n n i h i l a -  
t i o n  mechanisms a s  i t  i s  done in t h e  c a s e  of i n e l a s t i c  c o l l i s i o n  of 
mesons. 

On t h e  o t h e r  hand, such s e p a r a t i o n  i n t o  phases is d i c t a t e d  
by c h a r a c t e r i s t i c  p r o p e r t i e s  of t h e  fN a n n i h i l a t i o n .  Only t h e  des- 
t r u c t i o n  of one of t h e  i n c i d e n t  d iquark  and a n t i d i q u a r k  a t  l e a s t  I 

mnkes i t  p o s s i b l e  t o  have t h e  a n n i h i l a t i o n .  Aa t h e  admixture of 
c o n s t i t u e n t  gluons has  been neg lec ted ,  no pr imord ia l  s i x t e t  d iquark  I 

can e x i s t ,  b u t  they  should be prepared i n  a  s h o r t  time i n t e r v a l  a long 
w i t h  t h e  b i n t e r a c t i o n .  It i s  c l e a r ,  t h a t  t h e  d iquark  d e s t r u c t i o n  
can  be eva lua ted  i n  one-gluon approximation,  f o r  t h e  compact d iquark  
a t  l e a s t .  The i n t e r a c t i o n  by means of Coulomb g luon  exchange i s  in- 
s tan taneous  in t h e  c o n t r a r y  t o  t h e  s o f t  h a d r o n i z a t i o n  process ,  

which proceeds l o n g  time. This  a l lows  one t o  c o n s i d e r  t h e  two phases 
of t h e  a n n i h i l a t i o n  r e a c t i o n  ( t h i s  s e p a r a t i o n  is obvious ly  i n v a r i a n t  i 
under t h e  l o n g i t u d i n a l  Lorenz boosts  ) . ~ 

For t h e  sake  of s i m p l i c i t y  we c o n s i d e r  t h e  s i x t e t - a n t i s i x t e t  1 
I - 

D161- D{;)system a s  two t r i p l e t  co lour  s t r i n g s ,  a s  i t  is d i c t a t e d  by I 

l / N  expnmion  i n  t h e  QCD. T h i s  s i m p l i f i c a t i o n  is  n o t  p r i n c i p a l .  It i s  

n a t u r a l ,  t h a t  t e n s i o n  of t h e  c o l o u r  s i x t e t  s t r i n g  i s  l a r g e r  than t h e  
t r i p l e t  one. I n  t h i s  c a s e  t h e  m c c e s s i v e  decay of t h e  s i x t e t  string I 

by means of cq p a i r s ,  tunne l ing  from vacuum (we ignore  t h e  ED c rea-  
t i o n ) ,  l e a d s  t o  t h e  same f i n a l  hadronic  s t a t e ,  a s  two t r i p l e t  s t r i n g  
do. 

3. Cont r ibu t ion  of t h e  a n n i h i l a t i o n  channels  t o  t h e  Pomeron 

Let u s  c o n s i d e r  t h e  g raphs  shown in f i g .  3 a ,  b. This  g raphs  
a r e  connected by t h e  u n i t a r i t y  w i t h  t h e  Pomeron, because s i n g l e  
gluon is  only exchanged in t-channel.  On t h e  o t h e r  hand, they g i v e  
a  c o n t r i b u t i o n  t o  t h e  a n n i h i l a t i o n  channels .  Indeed,  t h e  graph in 
f i g .  3 a  h a  t o  do w i t h  t h e  case ,  when one of t h e  va lence  p r o j e c t i l e  
a n t i q u a r k s  is  s i t u a t e d  i n  t h e  nuc leon ' s  f ragmenta t ion  r e g i o n  c l o s e  
t o  t h e  d iquark  in t h e  r a p i d i t y  s c a l e ,  and v i c e  v e r s a ,  t h e  va lence  

quark and a n t i d i q u a r k  have c l o s e  r a p i d i t l e e .  In t h e  g luon  8x0-e - 
between f a s t  c o l o u r  t r i p l e t  a n t i d i q u a r k  43) and nucleon conver t s  

t h e  former i n t o  a n t i s i x t e t  c o l o u r  s t a t e  kl, t h e  c o n f i g u r a t i o n  of 
s t r i n g s ,  shown i n  f i g .  4 a ,  appears  i n  t h e  f i n a l  s t a t e  ( d o t t e d  
l h e s  denote s t r i n g s ) .  We cons ider ,  a s  i t  was mentioned above, 

t h e  decay of t h e  chromoelec t r ic  tube w i t h  {63 - L61 on its ends,  

a s  independent h a d r o n i z a t i o n  of two t r i p l e t  s t r i n g s ,  n c c o r d i w  t o  
t h e  1/N-method p r e s c r i p t i o n .  The p o s i t i o n  of t h e  SJ in t h e  s t r i n g  

c o n f i g u r a t i o n  4 i n  f i g .  4 a  is determined by c o n d i t i o n  on small-  
n e s s  of t h e  f u l l  string energy. T h i s  c o n d i t i o n  f o r b i d s  t h e  decay of 
t h e  c o n f i g u r a t i o n  Eb;: i n t o  s t a t e s  w i t h  a n t i n u c l e o n  i n  t h e  p ro jec-  
t i l e  f ragmenta t ion  region.  

The graph i n  f i g .  3 b  corresponds t o  t h e  cnse ,  when t h e  va lence  

ijq p a i r  has  s m a l l  r e l a t i v e  r a p i d i t y  i n t e r v a l .  The valence c o l o u r  tri- 
p l e t  %j and a n t i t r i p l e t  qJ1 i n t e r n c t  by means of gluon-exchange, 
and t u r n  i n t o  and DB;1 s t a t e s  r e s p e c t i v e l y .  The cor responding  
c o n f i g u r a t i o n  of strings i n  t h e  f i n a l  s t a t e  is shown i n  f i g .  4 b. 

The c o n f i g u r a t i o n  Eb;: a l s o  appears  here.  
I n  view of absence of a  c o n s i s t e n t  t h e o r y ,  d e s c r i b i n g  t h e  pro- 

c e s s e s  of formation and decay of t h e  s t r i n g s ,  i t  i s  p o s s i b l e  now t o  
c a r r y  out only t h e  crude e s t i m a t i o n  of t h e  u n n i h i l a t i o n  c r o s s  sec- 
t i o n ,  corresponding t o  t h e  s t r i n g  c o n f i g u r a t i o n  i n  f i g .  4 a ,  b. It 
is n a t u r a l  t o  assume, t h a t  t h e  p r o b a b i l i t y  of decay of t h i s  s t r i n g  

c o n f i g u r a t i o n  4 only - i n t o  mesons is c l o s e  t o  u n i t y  (we n e g l e c t  

everywhere t h e  vacuum NN p a i r  t u n n e l i n g  product ion.  It is  suppres-  
s e d  a t  t h e  e n e r g i e s  below few t e n t h  of GeV, and can  be e a s i l y  t aken  

i n t o  account  a t  h igher  e n e r g i e s ) .  Indeed,  a f t e r  t h e  long  p a r t s  of 
t h e  strings in t h e  c o n f i g u r a t i o n  - I$ n r e  broken i n t o  p i e c e s ,  t h e  

fo l lowing  decay of 4 i n t o  NN can be forb idden  by energy conser- 
v a t i o n ,  i f  t h e  e f f e c t i v e  mass of each q D ,  qD o r  qq p a i r s  i s  s m a l l  

enough. However t h e  s h o r t  l i n k  of t h e  s t r i n g  between SJ and S J  can 
be broken f i r s t .  This  suppresses  t h e  n n n i h i l n t i o n  by f a c t o r  2 + 3. 
On t h e  o t h e r  hand, t h e  c o n f i g u r a t i o n  4 can a l s o  decay i n t o  pure 

mesonic s t a t e  above t h e  energy th reshold .  So, we choose t h e  limit 
MD4,qq _L mN i n  c a l c u l a t i o n  of t h e  s n n i h i l u t i o n  c r o s s  s e c t i o n ,  
corresponding t o  t h e  graph i n  f i g .  3 n ,  b  . 

Let u s  s t a r t  w i t h  t h e  graph i n  f i g .  3 a. Its c o n t r i b u t i o n  t o  
t h e  a n n i h i l a t i o n  c r o s s  s e c t i o n  can be es t imated  23 fo l lows  

Here P- (M) is  a  p r o b a b i l i t y  t o  f i n d  i n  t h e  i n i t i a l  s t a t e  n  
4D 

p a i r  of valence aD w i t h  an i n v a r i a n t  mass, which i s  s m a l l e r  than  

M ; 6 ( 6 )  is a  c r o s s  s e c t i o n  of EN i n t e r a c t i o n  by means of one- - 
gluon exchange, which r e s u l t s  i n  t r a m f o r m a t i o n  of i n t o  a n t i -  - 
s i x t e t  c o l o u r  s t a t e  I& I f  a  nucleon i s  cons idered  a s  qD syatem, 
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where 

Parameter 4: d i f f e r s  from d! in (14). because we in- 
tend t o  take i n t o  account the d i s t r ibu t ion  over diquark dimension 
in the nucleon WP. 

To f i x  the coupling d s  we normalize the cross sect ion of the  
process bTN -r B i81N , calculated in the one-gluon exchange appro- 
ximation 

t o  the experimental value of G z  . For the osci l la tory nucleon 

< I - >  -QXP(-'L; $2/2) , so 

Putting 6E = 30 mb, one f inds  d,=0.52. &re cumber- 
some formulae f o r  ~ ( N N  - NlaINLaJ) in the case of asymmetrical 
WF with compact diquark, give close value of d s ( i f  ' Z p  is 

fixed).  
The calculation of are performed with two types of the  

nucleon WE. I n  the f i r s t  case (denoted by I )  we put 'ZD 0.7 l? 

( i t  corresponds t o  symmetrical osci l la tory nucleon WF). I n  the 
second case (11) we suppose the  existence of about 5@: admixture of 
the  component r l t h  compact diquark /31935/ with 2, 0 0.4 E'. Theee 
two p o s s i b i l i t i e s  r e s u l t  i n  the following values of OI6] 

0 . 3 1 - 6 g  zz 9 mb ( I )  

461-{0.23c5r  - 7.. (1.1. 

The top and bottom values correspond e v e w h e r e  t o  calculations in 

variants I and 311 respectively. 
To calculate the annihilation cross sect ion (51, one should 

n?r estimate the probabili ty PaD(lI). We use the following para- 

metrization 16/ f o r  the N 1 s  antiquark d i s t r ibu t ion  over the 
variable % + = $ [ x + J m )  ( x l = 4 m ~ / s , m ~ = m 2 + < ~ ~ ) )  : 'i 

where j3 = I +  d R ( ~ ) - 2 d , ( o ) ;  d,(0) = 0.5 ; d N ( 0 )  = -0.5 . The 

normalizing fac to r  C is defined by the condition of the u n i t  pro- 
bab i l i ty  t o  f ind antiquark anywhere I n  the N 1 s  WF : 

%in is a minimum value of the Feynman variable of antiquark, 

which is thrown t o  the nucleon fragmentation region (we define 
xN = 1). The configurations with leading diquark dominate i n  t h i s  

regson. So we put % = - 0.5 . 
Unfortunately, the correct  description of the nucleon fragmentation 

region with antiquark thrown here, in par t icular ,  the  corre la t ion 

of cpomenta i n  the  GqD system, seems t o  be impossible now. The formu- 
l a  (19 ) has, nevertheless,  a weak dependence on %L'min B and re- 

f l e c t s  correct ly  t o  some extent the diminution of the phase space 
of incident quarks with the energy decreasing. 

The d i s t r ibu t ion  (18) can be rewrit ten f o r  % + 4  0 in the 

rapidi ty  sca le  in c.m.s. a s  

Neglecting the q-D momentum corre la t ion,  one can wri te  the . 
probabili ty PaD (Id) in the form 

(21 

where 

i The mMm. value of antiquark rap id i ty  3-F is determined by 

the condition (m5+mB)expl~ti*\/~ 1 , which f ollowa from the re- 
s t r i c t i o n  on Feynman var iable  of GD-system: \gaD ( ,C 1 (we take 
in to  account i n  (21) the leading character of diquark in the nucleon 
fragmentation region, so  > I  ! j f  1 ) . 
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One obtrrins in t h i s  way 

P i n n l l y ,  us ing  (251, (31)  and (341, we f i n d  t h e  c o n t r i b u t i o n  
of t h e  graph i n  f i g .  3  b t o  t h e  a n n i h i l a t i o n  c r o s s  s e c t i o n  

Thus, t h e  sum of c o n t r i b u t i o n s  (24)  nnd (35)  e x p l a i n s  consi-  
dernb le  p a r t  of t h e  observed a n n i h i l a t i o n  c r o s s  s e c t i o n  i n  t h e  
e n e r a  rnnge Z - 10 GeV. 

Cont r ibu t ion  of t h e  ~ r n p h s  in f i g .  3  a ,  b  t o  t h e  t o t a l  c r o s s  
s e c t i o n  shown in f i g .  5  a ,  b ,  i e  n  p a r t  of t h e  Pomeron, ns was no ted  
in t h e  beginning of t h i s  s e c t i o p ,  i .e.  i t  s a t i s f i e s  t h e  hypothes i s  
by Eilon and I Inr ra r i  /19/. The corresponding p a r t  of t h e  Pomeron 
c o n t r i b u t i o n  t o  t h e  111i t o t n l  c r o s s  s e c t i o n  is  connected by t h e  
u n i t n r i t y  wi th  p rocesses  shown i n  f i g .  6  a ,  b. Those channe ls  of 
IJN-interaction, which compensate t h e  n n n i h i l a t i o n  in t h e  d i f f e r e n c e  
Gizt - G:Pot , c o n t a i n  a smnl l  e f f e c t i v e  mnss N l i  p a i r  i n  t h e  
f ragmenta t ion  r e g i o n s  ( f i g .  6  .a) o r  i n  c e n t r a l  r a p i d i t y  r e g i o n  
( f i g .  6  b). 

4. Nonplanar a n n i h i l a t i o n  c o r r e c  t i o n s  t o  Remeons 

The pr imord ia l  va lence  'qq p a i r  in f i g .  3  c  n n n i h i l a t e o ,  i n  
c o n t r a s t  t o  f i g .  3  b. P n i r  of s p e c t n t o r s  6~ t u r n s  t o  c o l o u r  s i x t e t -  
a n t i s i x t e t  system a f t e r  t h e  gluon exchange and is  hadronized a s  two 
independent  pq s t r i n g s  ( f i g .  4  c) .  The c o n t r i b u t i o n  of t h i s  mecha- 
n i s m  t o  t h e  a n n i h i l a t i o n  c r o s s  s e c t i o n  i s  connected w i t h  t h e  c u t  of - 
t h e  diagram shovm in f i g .  5 c ,  where only t h e  co lour  s i x t e t  DD i n -  
t e rmedia te  s t a t e s  a r e  t aken  i n t o  account  ( a s  before  t h e  s e a  hJ p a i r s  
a r e  neg lec ted) .  

There is  no c o n s i s t e n t  theory of 'qq Reggeons, s o  we c o n s i d e r  
t h e  diagram in :lig. 5  c  under two d i f f e r e n t  assumptions on t h e  dyna- 
mics of Reggeon exchange. The exchanged quarks a r e  supposed in 

v a r i a n t  A t o  emit  and absorb  s o f t  gluons and t h i s  p rocess  is d e s c r i b -  

ed by some p l a n a r  diagram /44/. On t h e  c o n t r a r y ,  t h e  c o l o u r  index  
of t h e  quark l i n e  is  n o t  changed i n  v a r i a n t  B, no g luons  a r e  emi t ted .  
The quark exchange i n  t h i s  c a s e  p icks  out some r a r e  c o n f i g u r a t i o n  

i n  t h e  nucleon YLF 14'/. 
Var ian t  A. I n  t h e  l e a d i n g  1/N approximation one can n e g l e c t  

t h e  change of t h e  d iquark  t r i p l e t  co lour  i n d i c e s ,  a f t e r  t h e  double 
g luon  exchange i n  f i g .  5  c. Aa a r e s u l t ,  t h e  s c a t t e r i n g  ampli tude,  
corresponding t o  t h e  g raph  i n  f i g .  5  c ,  can  be w r i t t e n  i n  t h e  e i k o n a l  
approximation e s  

Here i i s  an impact parameter ;  f i ~ , 6 J  ( b )  is  a p r o f i l e  f u n c t i o n  
of t h e  double-gluon c o n t r i b u t i o n  t o  t h e  d iquark  e l a s t i c  s c a t t e r i n g  
w i t h  (c] - {66) i n t e r m e d i a t e  s t a t e .  The n o t a t i o n  A ~ E , ~ J T ~  emphasizes 
t h e  f a c t ,  t h a t  c o n t r i b u t i o n  (36) i s  a c o r r e c t i o n  t o  t h e  bare  Reggeon 
ampli tude T i ( b ) .  The express ion  (36)  t a k e s  i n t o  account  t h e  f a c t  
t h a t  t h e  c e n t r e s  of mass of t h e  d iquark  w i t h  % f and of nucleon 
c o i n c i d e  i n  t h e  impact parameter  plane.  

Let u s  paramet r ize  t h e  f u n c t i o n s  T: (b) and rtGbJ (b )  i n  t h e  
Gaussian form 

The parnmeter XL8,6] i n  (37) can be eva lua ted  o s  ~ { ~ , ~ ] ~ 2 $ / 3  . 
The e x a c t  va lue  of X(6,6] is  u n e s s e n t i a l ,  becnuse of smal lness  of 

t h e  d iquark  r a d i u s  i n  compar2son w i t h  t h e  i n t e r a c t i o n  r a d i u s  of 
t h e  Reggeon ampli tude T l  ( b )  . 

Now we can e s t i m a t e  t h e  c o n t r i b u t i o n  of t h e  graph i n  f i g .  5  c  
t o  t h e  imaginary p a r t  of t h e  NN f o m a r d  s c a t t e r i n g  ampli tude 



where 

The phenomenological ana lys i s  /45' of data a t  energies  10 + 20 GeV 

provides the  values Af 5 ( G ~ V / C ) - ~ ,  A,= 11 ( ~ e v / c ) - ~ .  Then, 
(39) and (31) g ive  

'l!o f i n d  the corresponding cont r ibut ion  to  the  annihi . lat ion 
cross  sec t ion ,  one can use the  AGK c u t t i n g  r u l e s  1'" (normalize- 

t i  on $8 6, = ImTa/s ) : 

Now, we a r e  faced wi th  a necess i ty  of est imqtion 04 the  bare Regge 
cross  sec t ions  6' and 6; i n  order  t o  f i n d  d z )  by wing 

(401, (41). 
P 

Let us  s t a r t  wi th  determination of 6: . It is  hewn only an 
e f f e c t i v e  W -cont r ibut ion  from the  experiment : 

where ezbe containa except a lk61Q other  correc t ions ,  
considered below. 

The contamination of the  sea makes i t  poss ib le  t o  produce 

) - o r  {33 - 161 intermediate colour s t a t e s  in addi t ion  
t o  $1 - (63 s t a t e ,  considered above. These intermediate s t a t e s  

a r e  r e l a t e d  by the  u n i t a r i t y  with i n e l m t i c  h i n t e rac t ions ,  
where valence nucleon o r  antinucleon a r e  thrown t o  the c e n t r a l  
r a p i d i t y  region. 

The cont r ibut ion  of the  graph i n  f i g .  5 c wi th  the {c] - {j) 
and {3) - {6) in termedia te  s t a t e s  t o  a screening co r rec t ion  t o  the  
bare Regge amplitude T; , can be est imated a l s o  by means of formula 
(391, where f a c t o r  8 . 6 1  is changed by 2 6 {?56) . The l a s t  - 
one i s  a cross  sec t ion  of the  process D i3] D 131 ' g lDig l ,  "vereged 

over colour  ind ices  of i n i t i a l  p a r t i c l e s .  It is given by the fo l loa -  
ing expression 

We a r e  forced t o  introduce the e f f ec t ive  gluon mass lag here,  
be c a w  e 00,61 is not i n f r a red  s t a b l e  on the  contrary t o  

means Of r e l o t i o n s  (3) and (41, expression (44) is reduced 
t 0 

& 

- 
I f  one puts  here P: = F; f o r  the seke of s i n p l i s i t y  end uaea 

parametrization (121, he f inde 

The value of d s  is determined, a s  usual ,  by means of nornn- 
l i p a t i o n  t o  6E z mb. we put U~ = n+, f i x  ~ 4 ~ ~ 0 . 7  and 
f i n d  from (46) and (39) 

Let u s  ga the r  a l l  the screening correc t ion  (411, (47) and 
ordinary W p  -cuts (without d i s t ruc t ion  of t r i p l e t  diquarks),  i r - i r i ,  

have /(up0.25. Then the bare 0-Reggeon cross sec t ion  is appex-63 
t o  be connected with the experimentally u~easured one, due t o  (431,  2s 

The connection between the bare f and Reggeon con t r ibu t ima  
depends m a degree of the exchange degeneracy v i o l e t i m .  The f i t  of 

the  q e r i m e n t a l  da ta  in the  quaeieikonal  model /45/ has given 
af/GQ~2.7. In this caee the  cont r ibut ion  of the  mechanlam, shorn 
in fig. 3 c, t o  t he  ann ih i l a t ion  cross  sec t ion  in var i an t  A is 



found from (40)  - (42) t o  be e q u a l  t o  

Var ian t  B. No accompanying gluon i s  al lowed now. Hence, only 

t h e  i n t e r m e d i a t e  s t a t e  {$} - L6) is p o s s i b l e  on t h e  graph  in f i g .  
5 c. Once more d i f f e r e n c e  of v a r i a n t  B, is supplementary c o l o u r  
f a c t o r  7/4, which should  be in t roduced  i n t o  r i g h t  hnnd s i d e  of ex- 
p r e s s i o n  (39). One cnn be convinced of t h i s ,  c o n s i d e r i n g  t h e  formula 
(29)  f o r  t h e  f a c t o r s  Cnm. The procedure analogous t o  v a r i a n t  A 

l e a d s  t o  t h e  fo l lowing  e s t i m a t i o n  

It is  worthy t o  emphasize, t h a t  t h e  r e s u l t s  (49)-(50) should  
be considered a s  a n  o r d e r  of m a p i t u d e  e s t i m a t i o n  only. They depend 
s t r o n g l y  on t h e  exchange degeneracy v i o l a t i o n  degree.  The phenomeno- 
l o g i c a l  approach /47/, based on Pomeron s t r u c t u r e  in p e r t u r b a t i v e  
QCD /48*49/, d e s c r i b e s  w e l l  t h e  present-day a c c e l e r a t o r  d a t a  on 

, t h e  cosmic r a y  d a t a  opd t h e  r e c e n t  SppS r e s u l t  on t h e  

e l a s t i c  s c a t t e r i n g  phase /50/. It g i v e s  a weak v i o l a t i o n  of t h e  ex- 

change degeneracy /50/: bf/bw =; 1.2 . I n  t h i s  c a s e  t h e  numbers in 

t h e  r ight-hand s i d e s  of (491, (50)  should be about  two t imes smal le r .  

5. Some consequences of t h e  ~ O U O ~ O R ~ C ~ ~  s t r u c t u r e  of t h e  
a n n i h i l a t i o n  graphs  

1. Some p e c u l i a r i t i e s  of t h e  a n n i h i l a t i o n  channe ls  have been 
found l 5 l /  a t  t h e  momentum Flab = 32 GeV/c: a s  t h e  m u l t i p l i c i t y  
of t h e  p a r t i c l e s  produced is  en la rged ,  t h e  geometry of t h e  a n n i h i l n -  
t i o n  even ts  becomes more plnnnr .  The e n l a r g e d  m u l t i p l i c i t y  c o r r e s -  

ponds in t h e  framework of t h e  QCSM t o  t h e  more uniform d i v i s i o n  of 
t h e  energy between t h e  s t r i n g s .  The t r a n s v e r s e  momenta of t h e  quarks 
s e t t l e d  on t h e  s t r i n g  ends i n  f i g .  4 can be shown t o  be determined 
mainly by t h e  gluon momentum i n  f i g .  3. It l e a d s  t o  t h e  c o r r e l a t i o n  
between t h e  d i r e c t i o n s  of t h e  j e t s  in t h e  forward and backward hemi- 

spheres .  The l a r g e r  i s  t h e  m u l t i p l i c i t y  of t h e  even t ,  t h e  more pro- 
nounced is t h e  f o u r - j e t  s t r u c t u r e  of t h e  even t  i n  t h e  c.m.s., t h e  
l a r g e r  i s  its p l a n a r i t y .  

On t h e  c o n t r a r y ,  t h e  mechanism corresponding t o  th ree-shee t  
topology causes  t h e  decrease  of t h e  p l a n a r i t y  w i t h  t h e  m u l t i p l i c i t y  
growth f o r  t h e  same reasons.  Thus, three-sheet  dominance c o n t r a d i c t s  
t h e  d a t a  /51/. 

It is  worth n o t i n g  that t h e  m u l t i p l i c i t y  i n  t h e  ana lysed  
events  was changed in d a t a  l 5 l /  f rom 6 t o  12  p a r t i c l e s .  T h i s  is j u s t  
t h e  ~Segion of dominance of t h e  two-sheet mechanisms a s  i t  f o l l o w s  
from t h e  f i t  of m u l t i p l i c i t y  d i s t r i b u t i o n s ,  c a r r i e d  o u t  i n  our pa- 
p e r s  /29*30/. The l a r g e  m u l t i p l i c i  t y  e v e n t s  a r e  determined i n  p a r t  
by t h e  decameron c o n t r i b u t i o n ,  corresponding t o  t h e  th ree-shee t  to-  
pology. There a r e  some o t h e r  mul t i - shee t  c o n t r i b u t i o n s  ( a b s o r b t i o n  
c o r r e c t i o n s  caused by multi-Pomeron r e s c a t t e r i n g ,  f o r  I n a t a n c e ) ,  
l o c a t e d  in t h e  h igh  m u l t i p l i c i t y  region.  Thus, we expec t  t h e  plane- 
r i t y  t o  f a l l  a t  1 .arger  t h a n  l 5 l /  m u l t i p l i c i t i e s .  

The Fermi-motion o$ valence quarks  i n s i d e  t h e  i n c i d e n t  hadrons 
smears out  p a r t l y  t h e  w l t i p l i c i t y - p l a n e r i t y  c o r r e l a t i o n .  For  t h i s  
reason ,  i t  i s  b e t t e r  t o  i n v e s t i g a t e  t h e  geomet r ica l  s t r u c t u r e  of t h e  
even ts  s e p a r a t e l y  f o r  t h e  forward and  backward hemispheres i n  t h e  
c.m.8. b u t  n o t  f q r  'the whole t o t a l i t y  of hadrons a s  i t  was done 
in /51/. One can expec t  t h e  V-like s t r u c t u r e  of t h e  e v e n t s ,  c a w e d  
by t h e  d iquark  dis t ruct :$on.  

2. The exper imenta l ly  observed up t o  12  GeV r a t i o  of t h e  annihi- 
l a t l o n  mean multiplicity t o  t h e  t o t a l  one < n  )-/( n )pp = 312 
is  cons idered  *'* * l 6  * 24 * 27/ g e n e r a l l y  a s  a n  impor tan t  s u p p o r t  
of t h e  dominant c o n t r i b u t i o n  t o  t h e  a n n i h i l a t i o n  of t h e  th ree-shee t  
mechanism. However, we show here t h e  f u l f i l l m e n t  of t h i s  r e l a t i o n  
a t  i n t e r m e d i a t e  e n e r g i e s  f o r  t h e  two-sheet topology too. Let  u s  w e  
t h e  formulae f o r  t h e  mean m u l t i p l i c i t y  of p a r t i c l e s ,  produced in t h e  
decay of t h e  P-q and q-D s t r i n g s  of t h e  mess @ , which were ob- 
t a i n e d  i n  paper  j6/  by t h e  a n a l y s i s  of t h e  d a t a  on e'e--annihilation 
and d e e p - i n e l a s t i c  s c a t t e r i n g .  

Here So = 1 ( G ~ v ) ~ .  The l a r g e  v a l u e  of ( n ) -  in comparison w i t h  
9-9 

<n)q-D r e a u l t s  in t h e  i n c r e a s e  of t h e  a n n i h i l a t i o n  m u l t i p l i c i t y ,  
which is  M e e d  found approximately 1.5 t imes l a r g e r  than  t h e  t o t a l  
one. 

Thus, t h e  enhanced a n n i h i l a t i o n  m u l t i p l i c i t y  c a ~ n o t  be  consider-  
ed a s  an argument in f a v o u r  of t h e  th ree-shee t  topology d ~ d a a n c e .  



It i s  a t r i v i a l  consequence of the f a c t ,  tha t  the energy is  not 

high enough. 

6. Conclusions 

Let us review shor t ly  the main r e s u l t  of the present investiga- 

tion. 
1. There a re  two pr inc ip ia l ly  d i f fe ren t  i n  nature,  but compa- - 

rable  in a value types of contributions to  the NN annihilation 
cross sect ion a t  intermediate energies. 

The f i r s t  type of processes i s  shown i n  f i g .  3 a ,  b and 4 a ,  b. 
It i s  connected by u n i t a r i t y  with a cut  of the Pomeron contribution 

t o  the %? e l a s t i c  sca t t e r ing  amplitude, shorn i n  f ig .  5 a ,  b. These 
mechanisms s a t i s f y  approximtely the compensation hypothesis by 
Eilon and Harrari. The corresponding contribution t o  the Nm interac- 
t ion  cross sect ion,  !hich compensates the annihi la t ion i n  the d i f fe r -  

ence AG!Et = 6 PP t o t  - 6 !:t , is  shown in  f i g ,  6 a ,  b. A p a i r  

of nucleons, unconnected with the sea h p a i r  production, appears 
with a small ef fect ive  mass i n  the f i n a l  s t a t e  of t h i s  processes. 

The second type of annihi la t ion processee is  shown i n  f ig .  3 c ,  
4 c. It has no matter with the Pomeron amplitude, but plays a r o l e  
of nonplanar correction t o  the Reggeon amplitude. This contribution 
t o  the fh annihi la t ion cross section v io la tes  the hypothesis by 
Elon-Harreri. However i t  does not enlarge A 6 ? E t ,  but on the contra- 
ry suppresses i t ,  because t h i s  correction to the W-Reggeon is  of 
shadowing type. Thus, the more centra l  i s  the annihi la t ion i n  the 
impact parameter plane, the more peripheral  is the difference of 
the Fp and pp e l a s t i c  amplitudes. This conclusion removes the well  
lmown contradiction. 

2. A l l  mechanism, shown i n  f ig .  3, a re  connected with the 
slowing down of valence quark (antiquark). It natural ly  explains the 

experimentally observed energy dependence of the annihi la t ion cross 
sect ion - s-'i2. 

3. The sum of estimated contributions of the mechanisms i n  
f ig .  3 a ,  b, c t o  the annihi la t ion cross  sec t ion  is  comparable with 

the value, given by experiment. The well  known r e l a t i o n  6 p& 5 

6 is  seemed to  be accidental. Indeed, as  a l l  the mecha- 
nisms in f i g .  3 a ,  b, c a re  connected with diquark destruction, then 
t h e i r  contribution t o  6 should dissapear, when diquark radius 

tends to  zero. In the same time, A GPEt is  almost independent on 
diquark radius. 

4. A l l  the considered mecbaniams have two-sheet topology. The 
exchange of semi-hard gluon reau l t s  in corre la t ion between ~ i m u t h a l  
angles of the planes,which are formed by V-type events in forward 

and backward hemispheres. The l a rge r  is  mult ip l ic i ty  the more is 
planarify of events. 

Small diquark radius  and connected with i t  l a rge  transverse 
momentum of gluon lead t o  considerable sea-gull e f f e c t ,  i.e. f a s t  

growth of the mean transverse momenta of pa r t i c les  < & ( ~ ) & ~ / ~ r s u .  
Fegnman variable.  It is  observed experimentally indeed 

5. h e  of the by-producta of preaent consideration is  a non- 
t r i v i a l  mechanism of flopring the haryon quantum number through a 
large rapidi ty  gap by meane, of single-quark exchange. It w i l l  be 
conaidered in d e t a i l  in a aeparate paper. 
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K o n e n ~ o s ~ ~  6.3. . 3axapos 6. r. E2-88-85 

Pacu\ennenMe Cyl~sapwoe H npe,qacHwnToTHuec~ne rexannarw 
a H H m r n n n ~ ~ ~  aHTHflpOTOnoB 

Pac-Tpen pRA npeAacmnnToTmueCKw nexanu3~os i i ~ - a n n ~ r ~ n n q u n .  06tu~n W R  

HHX R ~ R ~ T c R  nanMuHe yewennor0 raapwa / ~ H T H K B ~ P K ~ /  e B O ~ ~ O B U X  @YHKLIHRX Ha- 
neraaqwx aAponos H pauqennenme onnoro HJW &nx AHKeapwos nyren nepeeoaa H X  

~3 TpHnneTnoro no q e e ~ y  COCTORHHR B cnKcTeTnoe. H ~ K O T O ~ E ~  a ~ n u r ~ n n q n o n n ~ e  
MeXaHH- R ~ R D J T C R  ~ ~ C T C D J  nweponnoro sKnaAa a ceuenwe ~ - B ~ ~ M M O C ( ~ R C T B H R ,  
myrue  HrpaDT ponb nennanapnoh 3 ~ p a n u p o e ~ ~  pemwonnux a ~ n n n ~ y ~ .  Cynnapnufi 
BKnaA MeXaHH3MB 6 Ce.leHHe aHHHrHnRqMH XOpOluO COOTBeTCTByeT AaHHUM KaK no 8e- 
nnrnne, Tar H no 3nepre~uuec~ofi  3aBHCHMOCTH. 

Pa6ora sunonnena a l l a 6 o p a ~ o p ~ ~  naepnux npodnrw OHRH.  

Kopeiiovlch B . Z . ,  Zakharov B . G .  €2-88-85 
Diquark Destruction and Preasyrnptotical Mechanisms 
of  Antlproton Annihilation 

A few preasyrnptot ical mechanisms of annihl l a t ion  a r e  considered. 
Thelr carmon f e a t u r e  Is the  presence of slowed down valence quark / a n t l -  
quark/ in the wave f u n c t l ~ n s  of p r o j e c t i l e s  and t h e  destruct ion of one o r  
both diquarks by means of transformation from t r i p l e t  t o  s l x t e t  colour s ta -  
t e .  One c l a s s  of ann ih l la t lon  mechanisms Is  a par t  of t h e  Pomeron amplitude, 
but another one plays a r o l e  of nonplanar shadowtng t o  Reggeon amplltude. 
The surn of  a i l  t h e  mechanism cont r ibu t ions  Is  i n  good agreement wlth the  
experimentally measured annlh i la t lon  c ross  sect lon both In the  value and In 
t h e  energy dependence. 

The lnvest lgat lon has been performed a t  the Laboratory of  Nuclear 
Problems, JtNR. 
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