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1.. It seems evidert that the mesor excharge currents (NEZ) hLave
to contribute to the deep inelastic scattering (DIS) of leptona on
nuclei Jjust as the corresponding contrivutions of MEC irn different-
well-known electromagnetic and electrowesk ruclear processes/1'4/.
Therefore it is not surprising thst the "mesons™ had been just the
firat candidate for the explanatior of the EMC-effect the observed
deviation from unity of the ratio of the structure functions of a
heavy nucleus and the deuteron }?‘/D . It was supposed that
as compared to the free nucleons, some enbancerent of mesons (pions)

6;71,4 in the heavy nucleus arose becsuse of strong inter-
actions of the bvound nucleons. This erhancement §rim explaired
some bump of R *P at amall X (X £0.2) /577 ynfortura-
tely the value of LYW had not been calculated: it had been
introduced either as a free parameter or as a function of unknown
quantities, effective parameters of the theory. This means that the
question about a quantitative contribution of the mesonic currents
to the nuclear structure function remains still oper. We hope that
the consistent theory of MEC in the DIS on heavy nuclei will be pro-
duced in the future, but the main qualitative features of the theory
may be established with a simple example-DIS on a deuteron which is
a nucleon "exactly solvable model™., To the calculation of the MEC-
corrections to the DIS or a deuteron is the object of our conside-
ration,

2. All the information about DIS is contained in the hadronic
tensor VNofy defined by the imaginary part of the amplitude
of the elastic J’*D -scattering, This circumatance allows us
to use for our problem the theory of MEC developed for the elastic
scattering (ES) of electrons by the lightest nuclei/1'2'4 . lLike in
the ES, different diagrams contribute to the DIS cross section:
impulee approximatior (IA), mesonic currents (¥C), retardation cur-

rents, renormalization,etc, « It car. be shown that a part of
the diagrams cancels out and the remaining part car be included into
the IA-diagram, Finally, VNO&; is defined as a sum of two

diagrame: the IA and MC (see fig.1a,b). In calculating the MC-diag-
rams we have to use the mesons which "generate™ the RR-interaction

in a deuteron, because only in this case the considerations will be

self-consistent. Below two potentials are used: the one-boson exchan~
ge potential ( 7 + G + w+ § +y t P ) of Bonn's group 8 and
the "Paris potential"” which for +» > 0.8 fu is defined by the sum
of F + 27+ w - exchanges, and for r <« 0,8 fuo it
containes phenomenologicsl repulsion.

3. The deuteron structure function in IA has the ususl convolu-
tion form:

£ =5Fz~(x/z’) P(E)dE, (1)

where F}ﬁl (X) is the nucleon structure function, ¢ (E)

is the longitudinal momentum distribution funct{Pg of nui}eons

in the deuteron, # = (P, + B)/m , Po=Mp - (P -m2yiz
?Eg/distribution peE) obeys the "baryon number conservation"

Swiz)ydg =1 (2)

and is expressed through the deuteron wave function (WF)/11/:

#i2)= S AL (44 Bh) [ % 08¢ B22).

For f;A’(X) we use the parametrization

(3)

0538

5, T
£ 00 =[5 X% (2,691 + 1.56 (1-x)""] #4004 (-0} 45.
4)
~ND
The result of the calculation of Fé (x) is shown in fig.2
(curve 1) as the ratio RY>~ - g2 /fpW . The behaviour of
R~?/% (x) is qualitatively the same as for the RAP (x)
case, however, the depth of the minimum of RYPM (x) st
X= 05—0¢% relatively small because of the deuteron bin-
ding energy being small. The nucleon binding effect leads to known
(see, for example /10, 1 h breaking of the energy sum rule:

SFBND(x)dx = (4-8) SF o) dx- )

The calculations with Bonn and Paris potentials give (J; =4, %440
and 5;: = 5,0 40 3 , respectively,
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Fig.l., Graphs for the deep inelastic scattering on the deuteron.
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Fig.2., Ratie of the struoture funotions of the deuteron and free
nucleon (the caloulation with the Bonn WF of the deuteron).
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Fig.3. The MT oontribution to the deuteron struoture function.
Curves: 42-8§ F"P () ; 34 - §F2™P(x).
(1,3 - Bonn potential, 2,4 - Paris potential).
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4, The contribution of one-pion exchange (isovector, pseudo-
scalar) to the structure function F2P(X) is

¥
SF, (x) =\ dBdB (atds) £F, xm \ g2
(9% Var2g M fo (xom,)(‘]‘(?a— )2 Pzp) &(Ka*)}g)y

. . »

where -r77y 1is the pion mass, 1{:(}{0,]{)=(Mp_54_5‘) P4".’p)

is the pion 4-wmomentum, y_, () is the pion-nucleon vertex
function 849 . M is the nucleon mass, My is the deute-

ron mass, Foo= (B z + M2 )4/2 . We use the parametrization
of the A% rx) in the form
F, (x) =[50 x(4-x) + 20 005 (4- /g )

The function @ ( g, ’Z) is expressed through U
components (S~ and D-wave) of the deuteron WP:

BB Ry =4z [H222R)A(R) -3 (VipyU(r) +W(ROW)E, (cosB))) +
+2( B (c030)-1) (B2 (R)W(B) +BEL(RY W (p)] »

and w

(8)

is the angle
% is the Legendre polynomial. The

numerical resulta of the d‘/;zv (x) calculations are shown in
fig. 3 {(curves 1,2)., Note that the mesonic correction ie propor-
tional to the overlap integrals of the meson vertex functions and
the deuteron WF, where the short-range part of the integrand is
removed because of the repulsion in NN-interaction at short distan-
ces, It means that the contributions of the 27
ges are negligible as compared to the one-pion exchange. For the
illuastration the contribution of the 27 -exchenge is shown in
fig. 3 (curves 3,4) where W -exchange is as usual approximated
by the & -meson exchange 8/, the result for R (x) =

where L (P)= W (P)+VZ UMY, P=/F/, §
between é end B By

and W -exchan-

_—(FND(,() + & £ ) 0()* 6-6‘(‘:))/6’15 shown in fig., 2 (curve 2), One

can see that the MC contribution leads to the enhancement of
R o/~ (x) at small x; x< 0,25 . The Mc-correctiona restore

only 60% of the energy sum rule (5) because [ <X >J, + XD, L]/gxuy..
~ 3-1043. It seems to us that the deviation of &xv, /s>

from unity comes from some breaking of the self-consistency of our

consideration. The short-range part of the "realistic" potentials

is introduced phenomenologically.



¢, the present investigation shows that the nucleon picture
of the nucleus 18 incomplete. The same conclusion was obtained in
ref. 2 as a result of the qualitative consideratien of the EMC-
effect, The MEC contribution to DIS on the deuteron is defined by

two diagrems: JA and MC, The deuteron structure function F}p(x)
in IA qualitatively behaves like the FMC-effect with the breaking
the energy sum rule. The MC contribution removes this btreaking
partially and reserves possibility other mechanisms: the "defreesing™
of the convolution model,the rerormalization of M~A/ - vertex func-
tions and taking into account the multiquark structure of the deu-
teron at short NN-distances.

The authors express their gratitude to V.K. Lukyanov, V,V.,Burov,
E.M.Levin, M,Kirchbach, E.L,Bratkoskaya,V.A,Karmanov for helpful
disoussions.
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Kanraps J1.II. u gp. E2-88-105
Mes3oHHble O6MeHHble TOKH B TiIyGOKOHeynpyrom
paccessHHH HAa OeHTpOHe

onyuyeHs OCHOBHBIE OUAT'PAMMBI, ONpedeNnsiomHe Me3OHHbe
rnonpaBKH K CTPYKTYpHOH GYHKUHH OeHTpoOHAa Fg(x). BeruucneH
BKIad OOHO— H OBYXIMHOHHbIX OGMEHOB B Fz(x) U B 3HepreTH—
yeckKoe NPaBWIO CYMM I KBApKOBBIX pacnpepneienuii. [lokasa-
HO, UTO Y4YeT Me30HHHX TOKOB He BOCCTAHABIHBAET MNOIHOCTHIO
JHepreTHYeCKOe MPABHIIO CYMM, HapymaeMoe BHEMAaCCOBOCTHI0
HYKJIOHOB.

PaBora smeinonHeHa B JlaGopaTopuH TeopeTHYecKol GHM3HKH
OHSAHN.
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The contribution of the one- and two-pion exchange
currents to the deep inelastic deuteron structure func-
tion Fg(x) is considered. It is shown that the mesonic
corrections do not restore the energy sum rule violated
by the off-mass-shell properties of the bound nucleons.
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