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1 .  Introduction 

The atomic nuc leus i s  a system of interact ing nucleons. The nuc­
leons are colourless three-quark c lusters . Thue , in nuc lei and nuc­
lear proeeeses there can appear nontrivial multiquark eyetems , f irst 
of all the colourless 6q-,  9q-,  1 2q-systeme . It ie natural to expect 
that in the ground and weakly exc ited etatee of nuc lei ( £= '14= A.f'f , 
"'1 ie the nuc leon mase ) they give a small admixture t o  the lead ing , 
nucleon channel in the total wave funct ion of a nucleus : 

l/ = l.f{A.IY) + C lf (3A�) ( 1 )  

eo that /C{G:i:�J/I. « f • The probability of such an admixture can 
be estimated ae the fluctuat ion probability of A 
leon gas" of A part icles t o  be in a small volume 

nucleons of "a nuc-v. / 1 / . 
1 . 

( 2 )  

Here 'a. = 1.:Z/llf i s  a mean radius of the nuc leon-nucleon interaction 
in a nuc leus , and 'j = o . 75 fm is a parameter of an order of the 
core radius of NN -forces.  The latter ie natural t o  c onnect with the 
c onfinment radius. The concept of fluctuat ions bas been useful for 
phenomeno logica l descript ions of high-energy nuc lear reactions . Thue , 
it wae first applied to the interpretat ion of the knocked -out reac­
tions of deuterone from nuc lei at large momentum t ranefere 12! ; then,  
the idea of cumulat ive react ions , sugge sted in ref . 13/ , was realized 
by using the idea of "fluctuone" in nuc lei /4/ ; on the same basis , 
but with add ing the quark counting rule e/5/ ,  the nuclear form fac­
t ors at high transfer momenta , and the deep ine lastic scattering on 
nuc lei/6/ ,  etc . , were calculated .  

The nature of fluctuone can be understood by introduc ing a con­
cept of multiquark syeteme (llQS ) . The first calculations of mult i­
quark bags/7/ have shown that their maes give the c omparably large 
excee e  a e  c ompared t o  the c orrespond ing mass of nuc lei , i . e .  t:.=�+AA, 
where "the quark-nuclear splitt ing" '1...1 � 0 . 2  GeV. These etatee � are 
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specif ic nuc lear states to be revealed a s  resonance s  in the coi�re s­
ponding scattering amplitudes.  In this case the total nuc lear 1Yave 
funct ion mus·t be of the following form 

( 3 )  

where /C(E �E>.)/2� f . A t  present ind icat ions do exist f o r  possib­
le resonances in the f.D.2. and 5 F°.J phases of NN-scattering/8/ .  

Thus , w e  conclude that the ground states of nuclei can ha1re a 
sma l l  admixture s of MQS , and the pure MQS w ith significant probabili­
t ie s  can reveal themselves as d ibaryons , three -baryons , and so on at 
large excitat ion energie s  of an order of 0 , 2  - 0 , 3  GeV above the 
mass of a nucleus , 

2 . Experimental Ind icat ions for Mgs 

2 . 1 .  Cumulat ive processes 

Now cumulat ive nuc lear reactions are well inve st igated ( s13e , for 
instance , ref . f9/ ) ,  Recent ly/ 1 0/ , on the basis of a large amount of 
experimental data on the cumulat ive produc t i on of mesons from 
p ( 8 , 9  GeV/c} t- A  -..Jr� k ± .,. anything, the ma in fea ture of the cumula­
t ive inclusive cross sect ions have been e stablished . First , th•3 li­
mit ing fragmentation of nuc lei was found , beginning from the e11ergy 
£ � 4 GeV. The corresponding cross section is pre sented in the 
factorized form E:; = f (A, A.� x) = A IL¢(p}J {;.(;c) ' 
where A is the atomic number of a target nucleus , and 

( 4 )  

¢;( fi2) = OJ exp (-2. '1 p}) + 0. 1  , ( 4a )  

G{x) = Go exp (- x/o.14) . ( 4b )  

Here X i s  determined in ref . f  1 °/ end differs from the Bjorken va­
riable X(p)"'-.//P�) �fby the account of ma ss correct ion. At very high 
energies they are the same , and provided that the momentum ;(:> is 
d istributed in MQS composed of several le nuc leons of e nuc leus , we 
get P=lr p0 and X;;1X(R,)::/r:X(P), where Po is the corresponding mo­
mentum per one nuc leon of llQS and X the usually longitud inal 
scale variable for a nuc leon mass of a target . Second , the cumulat ive 
region is determined as the one for X > .f .  In princ iple , X �= A 
and the physical meaning of X is connected w ith that mess of a tar­
get ( in the nuc leon mess unit s )  which reaois w ith an incident part icle 
a s  a whole . 
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Fig. 1 .  
The data of ref . / 1 0/ are shown 
for the backward product i on for 
proton momenta 8. 9 GeV/c and 
A_ =0. Symbo l s  ( • ) are for Ji+_ 
me s ons ; ( * ) for It "'"  -meson s ;  
and ( • ) f o r  k --me son s .  

x 
Fig. 1 shows / 1 o/ that the proc e s s  is seen up t o  X of an order of 
J and larger. Thi a  means that the inc ident proton feels the MQS of 
mass Mk = k /If ( k � 3) • And because of a large momentum t ransfer in 
the rea c t i on ( � 2 ( GeV/c ) 2 ) the space d i st ribut ion of LIQS i s  rather 
smal l  lj � 1 fm. The th ird is the universa l slope of t he nuc lear 
structure funct ion G{x) determined by t he c onstant mass va lue < X )=� 
= 0 . 1 4 ,  Fourt h ,  the observed volume "dependence" of the cross aec-

t inns at A >> .t ( Fig. 2a ) Ej§:::; A 1. ( i . e . , n. = 1  in e q .  ( 4 ) )  says 
that MQS is not a "tube" in n£� 1ear mat t e r ,  ( w i t n  a c onsequence of 
A�l.J ) ,  rat her, it i s  a c luster l ike object c onsist ing of densely 
packed nuc lear nuc leons and existed in a nuc leus irre spect ive of 
react ions where it takes part . And f ina lly,  ind ividua l propert ies 
of nuc lei a re seen from Fig .  2b/ l l / ,  where the ra t i os of invariant 
cross sec t i ons d ivided by the corresponding a t omic number A are 
shown for severa l nuc le i .  

21 _____ ,_ rt . . . 
� ' ' �¢ , ' � �+.Jo:� '··· , ; ' �! � 1 1/f I . .  o .  

x 

Fig. 2a . 
The experiment a l  data on 

a =fErzf(Ap")/f{4�)J/!n.Apt,/.4M] 
as a funct ion of X demonstrate 
the A n-dependence of cumulat ive 
processes pA -..71"'"(• » /( +(*) I( {a) 
and d A ->  :lrj'o)( see ref /  1 O/ )  � 

( It would be more c onrageoue to declare that here there are eeen 
peculiarities of the s tructure funct i on of a nucl eon when the latter 
i s  surrounded by the other A - 1 nuc leons of a nucleus ) .  In part i ­
cular , it i s  c lear that , f o r  example , t h e  deut eron struct ure func t ion 
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The ratios of invariant cr·ose 
sect ion d ivided by A ( ref. 1 1 1 1 
and also ref . 1 1 5/ on deep in­
elast ic ed and e !!e scatter·ing ) .  

to 
x "" 3.0 

goes to zero at X=2 ( the deuteron mass is not larger than �,=2/11) ,  
and therefore , the nuclear structure funct ion divided by the deuteron 
one will go to infinity at this point ( in a nuc leus the more compli­
cated 9� -system, etc . , can be revealed , for which the kinematical 
liinit is shifted to the right from X > l!.  and here the corresponding 
structure funct ion does not turn t o  zero ) ,  

2 . 2 .  Elastic and deep inelastic lepton scattering 

The mechanism of lepton scattering is well known eo that the 
inve st igation of the processes for X > 1 is de sirable . The ds•ta from 
SLAC for 2o , 3 , 4He at X > .1. / 1 2/ and preliminary muonic date1 for 
1 2c 1 1 3/ are ava ilable at present . Note that for the latter eJ:peri­
ment , the structure funct ion behaviour at X S- 1.  has been pred icted 
earlier / 1 4/ ,  by using the result ( 4b ) obta ined from cumulat iire pro­
ce sse s .  For muonic deep ine last ic scatt ering the A -dependenco of 
structure functions has also been observed (EMC-effect/ 1 5/ )  and is 
now thoroughly inve stigated theoret ically. 

As to the elast ic form factors of nucle i ,  one should say that 
the idea on 6q-admixture s in a deuteron is rather attractive :in 
expla ining its form factor behaviour at large momentum trans:rers q}· ;:::. 2 ( GeV/c ) 21 1 61. The 9q-admi:xture seems a lso neceesary ·to be 
induced for the interpret ation of 3 , �e form factors. Tm 6q��ompo­
nent s in the deuteron wave funct ion are also needed for understand ­
ing the momentum spectra of nuc leons , obtained in the deuteron­
-nucleus collision w ith a registration of protons at small forward 
angle/ 1 7 I .  

Thus , w e  c onclude t hat MQ S  do exist in nuclei irre spect ive of 
reactions in which they take part . They have the mass �=k /11 ( =3 , 4 ) ,  
sme ll space dimensions of an order of the NN-core forces one s ,  so 
that the high momentum transfer react inns are moat c onvenient for 
inve st igating them. 

It is interesting to ascertain a specific feature of quark-
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.z parton d istributions in multiquark systems , their a -dependence , in-
ternal structure ( e .g. , the d istributions of colour degrees of free­
dom ) , the role of the se systems in understand ing the nuc lear forces 
(QCD for MQS at sma ll and large d istanc e s ) . It is possible that pecu­
liarities of these objec t s  can give also a new information on funda­
menta l  propert ies of elementary part ic le s .  

J .  Two-Channel Mode l  

J . 1 .  Coupled channel equations 

In nuc le i the nucleon channel is the main one . It is determined 
by the NN-interact ion �N . The other,  multiquark channel sugge sted 
to exist i s  formed by the �i interac t ion. Genera lly speaking , a 
mutual influence of these two channe ls is determined by the quark­
nuc leon interact ion , and this latter can be c onstructed by using some 
models.  Then it is poss ible t o  formulate a system of coupled channel 
equations which let us, in princ iple , to get e st imat ions of mult i­
quark admixture s ,  the space and momentum d istribution of quarks , the 
w idth of MQS -states , etc . For s implic ity we consider an example of 
two interactin' nuc leons which may c ompose at smal l  d istance a bag­
type 6q-system 1 81 . The detailed form of eq.  ( 1 )  for the wave funct ion 
is as follows "' If �J (!frrJ � � )  + C;. � (61J.) .  ( 5 )  

Here 1/J;.. i s  a superposit ion of the Gaussian-type wave functions for 
quarks in the 6q-bag w ith the slope pa rame ter Q =1 ( Ge V /c )2 that cor -
respond s to t he rad ius of �� -interact i on of an order of 0 . 5  fm , fl is 
the ant isymmetri zat ion operator in quarks belonging to separate nuc ­
leons de scribed by func tions </J,, and � • The 6q-admixture amplitude 
CA and the relat ive -mot ion funct ion of nuc leons lf should be found 
as solut ions of the coupled channe l equat ions 1 1 81 

(-.i!t�� + U - 6 )'/(r-J = - C;, � (r) , C G >  

- C;, (Ell -E) =fdr !ffr)D:(t-) . (7 ) 

Here E. = E-2Hand IYL is the nuc leon reduced ma ss . The coupling of chan­
nels is given by the funct ion 

D.-1 = ( 0, -E)<�</j /� > -r <� ii/ �JY/� > .  ( 8) 

In the case of orthogonal channe ls , f5;, is det4'1rmined only by the 
second term, the t ransit i on because of the �}/" interact ion. The latt er 
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is introduced a s  a d ifference of the quark interactions in the irhole 
system Vii=.2:.6 ��/�) and the Rhenomenological IV.N'-interaction out 
of the core '!�afus U:: er'Q-r)[�frJ+?/ 'Ji r z.,6 �'1-j, name ly '?J"'1 t�='t 

�N = Vn - [7. ( 9 )  

The transit ion funct ion .D..1 has a form o f  the 6'-type interac·tion 
on the 6q-bag surface and can be approximated by � =,Z). 5{1--f"a,J • 

Fina lly, we note that the usual nuclear physics is based ,on the 
first e quation ( 6 ) for nucleons with the right-hand side equaled 
to zero . 

3. 2 .  Estimations of 6q-admixture s and the widths of dibaryons 

In e st imating 6q-admixtures in the deuteron we use the fact 
that they are small in the ground state of nuclei /C,,. /�<f. Then the 
right-hand side of eq. (6 ) is small , and the system ( 6 )  and (7 ) is 
d ecoupled so that the admixture is 

C;, =- - ./atr ff,.. J .l5,i (r-J . 
E.i -£ 

<9> 

Now 'fJ is the usual deuteron function which can be calculated using 
the known �N potentials. We have used the Reid bard c ore and Pe shbach 
-Lomon potentials and the Hulton function for '/ • The splitt ing 
A;,=E>. - £  has been taken 0. 3 GeV as is predicted by the MIT-bag 
for 6q-system. Por the case of ..56 -configurat ion of quarks one1 get s  
C;.(�') = -0. 37 ( Hult on ) ;  - 0. 1 47 ( Reid ) ;  -0 . 1 32 { Pe shbach-Lomcin ) ,  
whereas • In the case of3fp2 -c onfiguration C..1 = 0 , 26 {Hiilten ) ; 
0 . 2 1  {Reid ) ;  0. 1 8 (Fe shbach -Lomon ) .  One can see , that the sign e>f ad­
mixture amplitudes depend s on the selected c onfiguration , and 1;he to-
tal probability C1:C2/-' 6) + C2(J4pz._j is equal t o  6 . 6 ·  1 0-2 in ag-
reement with the data on ed -scatt ering. 

A specific property in solving eqs. ( 6 ) ,  (7 ) for cont inuous sta­
tes 6 >0 ( e . g., for d i  baryons as quasi-stable st ates of the 6q-system) 
is that near a resonance £..,.. £).. w e  should compensate the small (E"-EJi) 
in the left-hand side of eq. ( 7 ) by the large ( and generally sJPeaking, 
complex ) value of CA • So that we may not neglect the right-hand 
side in eq.  (6 ) .  However, the system of eqs. ( 6 ) ,  ( 7 ) can be solved 
in a general ca se , if one use s the typical form of D= Jz.>. S{r--r, .. J .  
Then the �-phase relat ive-motion nuc leon wave funct ion fj)(,..) is 

dJtained from e q .  (6 ) in the form: 
rfrJ· � = .fe +2m. C" fA o-e (t;,.�) · c 1 0 >  
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where the resonance part of C -mat rix i s  

( 1 2 ) 

$, . >nJT. {E;.-E) - fil: + i r/.z ( 1 3 )  
R == 1 -le y c)i f;. ./e(ta)= {E). -E)-0£- if/2. 

and the resonance w idth i s  

Est imat ions of the w i d t h s  d one in/ 1B/ are as f o l l ow s  

f{s6) = 29 Me V , ( 1 5 )  

and are smal ler than ,;- :;::; 50- 1 00 MeV obta i ned from experiment 
where the e .:: 2 and 3 n�leon-nuc leon scattering in the region of 
d i baryon energies � ;; 0 . 2 GeV has been inve st igat ed . Howeve r ,  one 
should note that the theory pre d i c t s  / 1 9/ a large dens i t y  of the d i ­
baryon s t a t e s  which c a n  overlap rather strongly. 

Thus , w e  conc lude that in t he ground state of the deuteron the 
6q-admixture amp l itude has the nega t ive sign and sma l l  va lue of an 
order of severa l  pe r cent . In the c a se of scattering , when E:::::: E;. a 
system becomes the t rue 6q-system ( d ibaryon ) .  

4 .  Deuteron Form Factor 
S ix-quark degrees of freedom are coord inated in a centra l  part 

of the deuteron , thus , they w i ll influence the form fact or at large 
momentum transfe rs . The t o t a l  w ave funct ion ( 5 )  consist s of two 
t erms and therefore the form f a c t or i s  c omposed of three part s :  

F = � -rJ3C>. ;:,,.t +Ci ,[£'?- . ( 1 6 )  

The first term ..C,y inc lud e s ,  i n  princ i ple , e ffects o f  the exchange of 
quarks be longing to separa t e  nuc leons . However , the calculat i ons 1 161 
show that for rea l i st ic /VIII-poten t i a ls their c ont ribut i on i n  the whole 
region of momentum t ransfer up t o  q,z::::: 8 ( GeV/c ) 2 does not exceed 1 0% 
( Fig. 3 ) .  Also , a spe c i a l  inve st iga t ion of interference effe c t s  
( Fig. 4 )  was carried out . F o r  t h e  R e i d  soft core pot ent i a l  t h e i r  va lue 
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�· 
The contribution of the exchange 
form factors to ad -scatt ering 
w ithout six-quark admixture s ,  
calculated w ith the Reid Hard 
Core (RHC ) ,  soft Core (RSC) and 
Paris ( P) wave funct ions of the 
deuteron ( see ref , / 1 6/ ) ,  

turns out t o  be about 20% end can be neglected in comparison w :Lth the 
six-quark contribut ion. As to the form fact or F&j, , it has bee11 cal­
culated on the ba sis of the re lat ivist ic harmonical oscillator model 
/2o/ , that gives : 

1.4 

1,0 

-sr;.2fa12 ( -t+lf.t.;.2.111/f t £ _ e . c 1 1 >  

6fl.- ( fr C/f/i!lnf )5 

F; ( np t6q t1nt\ 
R2� Fi (npt6q I 

RSC 

q 21GeV/c 12 

Pig. 4, 
The c ontribution of the interfe­
rence t erm to ed -scattering 
( from ref, / 1 6/ ) ,  

Here the parameters are .2 = 1 ( GeV/c ) 2 and m6 = 1 , 2  GeV. Pig. 5 show s 
calculations of the form factor ( 1 6 )  end the comparison with e·xperi-

2. mental date , The result is that the 6q-admixture i s  CA :: 0 . 07 , 

Thus , one can conc lude that the smallness of interference• ef­
fects in the ca se of deuteron does not allow us to make e def:tnite 
conc lusion on the sign of the 6q-amplitud e ,  Then , the exchange• ef­
fect s are negligible , And fina lly , the main contribution to the large 
momentum transfer region appears because of 6q-admixtures .  At present 
it is c lear that JIQS cannot be ignored in interpret a t ing the :form 
factor behaviour et high momentum transfers. 
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�· 
The e lectric-form-factor calcula­
t ions / 1 6/ for the deuteron. The 
dashed line - the relat ivist ic 
calculat ion w ithout 6q admixture , 
the solid line - w ith 6q but with­
out interference term, the da sh­
d ot ted line - w it h  the interfe 
rence term. 

5. Deep Ine la stic Scattering on Nuclei 

Residual nuclear interactions form the couples of nucleons ( some ­
thing like deuterons) inside nuc le i . The probability for the se pairs 
to exist in the nuc leus is proport ional to its atomic number A (at 
large A .  ( It can be estimated using the fluctuat ion formula ( 2 ) ,  

where the short -range c orrelat ion volume V; should be replaced by 
the long-range one Vo w ith the mean nuc leon-nuc leon distances in a 
nucleus I(, , i . e . , l{, =j.JT r;, 3  ) .  Then , a t  small d istances between 
nuc leons in a nuc leus couples will reveal themselves as 6q-eyetems 
with the probability /J,{(,f-};::, -t!- ( For 9q-syetems it is {IJ/v0}2. and 
eo on ) .  Ae a result , the total probability t o  find a 6q-system in a 
nucleus i s  z A·  q. 

So , the deep ine lastic c ross section on a nuc leus that i s  sug­
ge sted to have both the usual nucleon and addit ional 6q-phases will 
c onsist of two terms . In the case of small scat tering angles of lep­
t ons the first nucleon term is as follows dt- f.JJ"o(2. ;:;.1.x) dQ2c/x = A  7T -x- ' 

Q2. where the nu
Q
c}eon Bj erke? scale variable .X =  � , H is the nuc -

leon ma s s ,  and V=£-£ are the four-momentum and energy transfers. !j_"'(x) is the correspond ing struc ture func t ion that characterizes 
the momentum di stribut ion of quark-part ons in a nucleon. The second 
term is the deep inelast ic cross section on a 6q-system having the 
mass approximately twice that of a nuc leon �:::::2 M 

d7.o A p l:JT<Xz . !;/rxJ dQZ.d xz:, :: JI Q ¥ -=x 
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Q 2.  Here the corresponding Bjorken variable i s  X:z:,= -- = .1.. x , and .lN.Dv 2. 
X = .2. XD , so that now X is changed in the interval f� X t. 2.  ( Hince 
Xl> S 1 ) . The total cross section on a nucleus w ith allo•ing for Et re­
normalizat ion is in the form : 

IJTot2 ;:;A/) , 
Q I  L (X 

where the nuc lear structure funct ion i s  12 1 1 

( 1 8 )  

Here there i s  also the masonic structure funct ion �Jr , sinc11 a 
nucleus contains the virtual masonic field s  which may contribut41 t o  
deep ine la stic sc attering. Th e  kinematical region , where mesons in­
fluence the total cross sect ion, is the one of comparablf small X 
because of the small ms ee of pions : Jfr"'.z QZ. .( 1 and we get fo1r 

Q 2. /I,/ /\/.ir y X=,,� = !.:!_JT,,. ..:::::. 0. 1 5 .  Really the limit 0. 1 5 is smoothed because 
.UV j) M /\:Jr -

of the momentum dependence of mesons in nucle i .  The number of v:lrtu­
al mesons nf is known,  in princ iple , from the modern nuc lear m1Jdels 
( se e ,  e . g. , ref /221 ) and depends on the so-called c ri t ical nuc l1aar 
density parameter fi characteriz ing the point of the phase t r1�nsi­
t ion from nuc lear matter t o  the masonic condense phase . The cri'tical 
/{ is expected to be severa l t imes as large as the normal nuclear 
density .Po • Aleo, the theory says that the heavy nuc lei have an 
excess of the pion field as compared w ith the light nuc lei , and this 
brings hopes to understand the enhancement at ema ll X of the iron 
structure function in comparison w ith the deuteron one/2 1 • 231. 

Be low we present the results of ca lculations of the nuc lear 
structure func t ions following ref . 12 1 1 where both the sma ll and 
large X regions have been considered within a unified model dealing 
w ith nuc leons, mesons , and multiquarke in nuc le i .  

In the standard valence quark model  one can write the nuc leon 
structure funct ion 

and the 6q-etate function : 
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Al The parameters of the quark di stribution funct i on in Ff. are chosen 
to describe the deep ine lastic/1.l> -scattering. ( For a deuteron the 
pion field has been neglected so that the correspond ing nuc leon struc ­
ture funct i ons have a meaning of the effective one s ) .  The paramet ers 
for the 6q-system were obtained from the condit ions : <ll/'> =3  - the 
conservat i on of the baryon number , and also <XtjD{x)> ::::<Xtj,A(J<) '> 
where the distribution function for quarks in a nucleus g,A is repre­
sented as a composition of the corre sponding functions for nuc leons,  
mesons , and 6q-systems . Thie latter c ond it ion assume s the momentum 
conservat ion of quarks and it means that the presence of virtual 
pione makes the mean quark momentum in the nuc lear nuc leons s omewhat 
smaller than that for the free nucleon. It is to be noted that just 
thi s condition make s  it possible to get a miminum at x� 0. 3 w ith a 
value sma ller than unity for the rat io of the iron and d eut eron st ­
ructure funct ion observed by the EMS-c ollaboration 1 1 5/ ( se e  fig. 6 ) .  

�· 
The ca lculations are from ref. 
12 1 1 . Curves 1 , 2 -�/� = 2 . 0  
and dashed line - �/J1 = 2 . 3 .  
The other notat ion see in the 
t ext . 

All parameters are tabulated for the deuteron as follows/2 1 / 

for the valence quark for the sea quark 
distribut i on distribut ion 

Uv d� uf df ttj u/ 
'd'v 3 4 7 1 1  � 7 1 1 

C v  2 . 25 1 .  55 4 . 6  0 . 23 c!J 0. 1 5  0. 2 3 

Curve 0 in Fig. 6 shows the EMS-effect ca lculated w ithout meson contri­
but ions in ( 1 8 ) ; curve 1 is forpG = 3· 9.Po (excess of pions per one 
nucleon in the 4 -nucleus is 81if ::: 0.83 ) ;  curve 2 ie for .Pc. = 4 . 2_,P0 ( on� = 0 . 6 3 ) .  The 6q-contribution for the deut eron was taken as 
Pz> = 0 . 07 and for en A -nuc leus � = 2 . 3 � . The corresponding 
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absolute values of cross sections are shown in Pig. 7 (case _,{Jc. = 3 .�0) .  

�· 
Calculationa/2 1 1 and th•e compa­
rison w ith experiment o:r the 
et11111cture funct ion of a heavy 
nuc leus ( solid lin e )  and the 
deuteron ( dashed line ) .  Expe­
riment • ,  o from/ 1 5/ ,  Cl -
from / 1 31 . 

Thus , the increase of the rat io /?. in the cumulat ive region 
X � 1 is due to the 6q-admixture e in nucle i .  The increase at small 
x �  0 . 2  is due to the pion fields which are enhanced in heavy nuc lei 
( this is a pure nuc lear effec t ) .  '!'he pred iction of t he deuteron and 
nuc lear-structure-function behaviour at large X is very important 
to be checked out by the correspond ing measurement s of d eep inelas­
t ic scattering. 

6. Conclusion 

It seems , we should introduce the "true " ( bag-type ) multi quark 
systems and consider a nuc leus as a system of nuc leons and small 
admixtures of MQS appearing at the moment when nuc leons overlap at 
small d istances.  They are nece ssary t o  explain the main features of 
hadron- and lepton-nuc lear processes at h igh energies and momentum 
t ransfers ( cumulative react ions , form factors, deep inelastic scat­
tering ) ,  The magnitude of MQS-admixtures i s  of an order of several 
per cent for nuclei in the ground states and increases with the exc i­
tation energy . Probably there exist the pure 6q-states ( d ibaryone)  
at  the  total energy about and higher than 2 . 2-2 . 3  GeV. Many que st ions 
around �S are of interest and are now inve st igated very extensively : 
their radial shape , energy and other-quantum-number state s ,  the 
quark d i stributions ( structure func t ions of nucle i ,  their A -depen­
dence ) ,  and so on . We hope that the study of these questions will be 
very useful for understand ing background s of both the nuclear and 
elementary particle physics. 
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