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1 .  I t  seems ev ider t  t ha t  t h e  mesor. excharge cur rex t s  (!IF,:) have 
t o  con t r ibu t e  t o  tne  deep i n e l a e t i c  s ca t t e r ing  ( D I S )  of  lep tons  on 
nuc l e i  jus t  as  t h e  correspondiw con t r ibu t ions  o f  ME3 ir.  d i f f e r e n t  
well-known electromagnetic and electrowesk ruc lear  processes / I  -41 

Therefore it i s  not eurpr is ing  t b e t  t h e  "mesons" had been juet t h e  
f i r a t  candidate f o r  the  explanatior.  o f  t he  EMC-effect t h e  obverved 
dev ia t i on  from u n i t y  o f  t h e  m t i o  o f  t h e  s t ruc tu re  func t ions  o f  a 
heavy nucleus and t he  deuteron f l A f D  . I t  was euppoeed t h a t  
as  compared t o  t h e  f r ee  nucleons,  some enhance~en t  o f  mesons ( p i o n s )  

en, i n  t h e  heavy nucleus arome becsuee o f  s trong i n t e r -  
actions of  t h e  bound nucleone. Thie erhancement 6 n m  explaired 
some bump o f  8 *ID a t  amall X ( X $ 0 . 2 )  /5-7/. unf0rtur.a- 
t e l y  t h e  value o f  Jn, had not been ca l cu la t ed :  it had been 
introduced e i t h e r  as  a f r ee  parameter or ae a f unc t i on  o f  unknown 
quar : t i t i e s ,  e f f e c t i v e  parameters o f  t h e  theory.  This  meane t ha t  t h e  
ques t i on  about a quan t i t a t i v e  con t r ibu t ion  o f  t h e  meeonic cur ren t s  
t o  t h e  nuclear s t ruc tu re  f unc t i on  remaine s t i l l  oper.. We hope t h a t  
t h e  cone i s t en t  theory  of  YEC i n  t h e  DIS on heavy nuc l e i  w i l l  be pro- 
duced i n  t he  f u t u r e ,  but t h e  main q u a l i t a t i v e  fea turee  o f  t h e  theory  
may be eetablished w i th  a s imple example-DIS on a deuteron which i s  
a nucleon " e x a c t l y  eolvable model". To t h e  ca l cu la t i on  o f  t h e  MEC- 

cor rec t i ons  t o  t h e  DIS or. a deuteron i s  the  objec t  of our conside-  
ra t i on .  

2.  A l l  t h e  i n f o m a t i o n  about DIS i e  contained i n  t h e  hadronic 
tenaor  w;~ defined by t h e  imaginary part o f  t h e  amplitude 
o f  t h e  e l a s t i c  I* D -ece t ter ing .  This  circumstance al lows u s  
t o  use f o r  our problem the  theory  o f  MEC developed f o r  t he  e l a s t i c  
eca t t e r ing  (ES) o f  e l ec t rocs  by t h e  l i g h t e s t  nuc l e i  * 2 * 4 / .  Like i n  
t h e  ES, d i f f e r e n t  diagram8 con t r ibu t e  t o  the  DIS crose s ec t i on :  
impulee approximatior: (IA ). meeonic currents  (KC ), re ta rda t ion  cur-  
r e n t e ,  renormal iza t ion ,e tc .  / 4 / .  I t  car. be shown'4/ t h a t  a part o f  
t h e  d iagram cancels  out and t h e  remainirq part car: be included i n t o  
t h e  U-diagram. P i n a l l y ,  w ' ~  i e  de f ined  ae a eum o f  two 
d i a g ~ m e :  t h o  U and YC (eeo  fig.1a.b). In ca l cu la t i ng  t h e  YC-diag- 
Mme we have t o  uee t h e  meeona which "generaten t h e  RA-interaction 

i n  a deuteron,  because only  i n  t h i s  case  the  cons iderat ions  w i l l  be 
s e l f - c o n s i s t e n t ,  Below two po t en t ia l s  are  w e d :  t h e  one-boson exchan- 
ge potent ia l  ( k + G. + w + 8 + g + 1 o f  Bonn9s group18' and 
t h e  "Paris poten t ia l"  which f o r  r +  0.8 f a  i s  def ined by t h e  sum 
o f  d + 2 7  + cJ - exchanges, and f o r  / L. 0.8 f m  it 
conta ines  phenomenological repuls ion .  

3. The deuteron s t ruc tu re  f unc t i on  i n  IA has t h e  u sue l  convolu- 
t i o n  form: 

d 
where f2 ( x )  i s  t h e  nucleon s t ruc tu re  f unc t i on ,  ( C )  
i s  t h e  longi tudinal  momentum d i s t r i b u t i o n  functi+on o f  nucleons 
i n  t h e  deu t e ron ,  - f =  ( Po + G)/M , Po = MD - ( p2 -m2 )" I2 .  

The d i s t r i b u t i o n  peg) obeys t h e  "baryon number conservation" 
/I  o /  

(2 1 
/ I  1 /. and i s  expressed through t h e  deuteron wave f unc t i nn  ( W F )  . 

For G ~ (  X I  we w e  t h e  parametrization 

NP 
The r e s u l t  o f  t h e  ce l cu la t i on  of  F2 ( x )  i s  shown i n  f ig.2 

(curve  1 )  as  t h e  r a t i o  J I " ~ ' ~  = G ~ D /  F~ . The behaviour o f  
RCJD'J ( x )  i s  q u a l i t a t i v e l y  t h e  same as  f o r  t h e  A'D C X )  

c a s e ,  however, t h e  depth o f  t h e  minimum o f  eNDIN C X )  s t  

)( = 0,5 - O/ 9 r e l a t i v e l y  small becauee o f  t h e  deuteron bin-  
ding energy being smel l .  The nucleon binding e f f e c t  leads t o  known 
( e e e ,  f o r  example / lo '  l 1  I) breaking o f  t h e  energy eum r u l e :  

-5 
The ca l cu la t i ons  w i th  Bonn and Paris po t en t i a l s  g ive  d\8 = 4 ,  Y.40 
and gP = 5 , O .  40 , re spec t i ve l y .  
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80, t h e  preaent  i n r e s t i g a t i o n  shows that t h e  nuoleon p i c t u r e  
of  t e nuoleue l a  inoomplete. 'Phe same oonolrreion was o b t d n s d  i n  

231  r e f .  as a r e s u l t  o f  t h e  q u a l i t a t i r e  cons ide r a t i en  of  t h e  =C- 
e f f e c t .  '%e MBC o e n t r l b u t i o n  t o  DIS on t h e  deuteron  i s  de f ined  by 

two diagramas I A  and MC. The deuteron s t r u c t u r e  f unc t i on  F: C x )  
i n  I A  q u a l i t a t i v e l y  behaves l i k e  t h e  mC-ef fec t  with t h e  breaking 
t h e  energy sum ru l e .  The MC con t r i bu t i on  removes t h i s  breaking 
p a r t i a l l y  and r e se rve s  p o s s i b i l i t y  o the r  meohanisms: t h e  "defreesing" 
of t he  convolu t ion  mode1,the recormal ize t ion  of  M d N -  v e r t e x  func- 

t i o n s  and t ak ing  i n t o  account t h e  mult iquark s t r u c t u r e  of t he  deu- 
t e r o n  a t  s h o r t  NN-distances. 

The au tho r s  express  t h e i r  g r a t i t u d e  t o  V.K.Lukyanov, V.V.Burov, 

, E.M.Levin, M.Kirchbach, ~ . ~ . ~ r a t k o s k a y a , ~ . ~ . ~ r n o t  f o r  he lp fu l  

dieouesions.  
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M ~ ~ o H H ~ I ~  06Me~~b le  TOKM B m y 6 0 ~ 0 ~ e y l l p y r 0 ~  
pacceRHnn Ha ~ e f i ~ p o ~ e  

n0JIpeHb1 OCHOBHble ,QUarPaMMbl, OlTPe,l&eJIRH)~Ue Me30HHbIe 
D nonpaBKn K C T ~ Y K T Y ~ H O #  +YHKLJ,HU a e j iTp0~a  F 2 ( x ) .  Bbmwcne~ 

D BKnan OAHO- Pi aBYXIIUOHHMX O ~ M ~ H O B  B F2(x)  U B 3HepreTH- 
aecKoe n p a s m o  CYMM WR KBapKoBblx p a c n p e n e ~ r e ~ ~ t i .  I I o ~ a s  a- 
HO, q T O  YqeT Me30HHbIX TOKOB He BOCCTaHaBnUBaeT llOnHOCTbI0 
sHepreTmecKoe npasnno C ~ M M ,  HapynraeMoe BHeMaccoBocTbm 
HymOHOB. 
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omki . 
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Kap ta r i  L.P. e t  a l .  E2-88- 105 
On t h e  Meson Exchange Cur r en t s  Con t r i bu t i on  
i n  Deep I n e l a s t i c  S c a t t e r i n g  on Deuteron 

The c o n t r i b u t i o n  of t h e  one- and two-pion exchange 
c u r r e n t s  t o  t h e  deep i n e l a s t i c  deu t e ron  s t r u c t u r e  func- 
t i o n  F;(X) i s  cons idered .  It i s  shown t h a t  t h e  mesonic 
c o r r e c t i o n s  do n o t  r e s t o r e  t h e  energy  sum r u l e  v i o l a t e d  
by t h e  off-mass-shel l  p r o p e r t i e s  of t h e  bound nuc leons .  
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