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In this work, we have studied nuclear effect
in electromagnetic structure function of nucleon
FN

2 (x, Q2) in 12C in the deep inelastic lepton nu-
cleus scattering process by taking into account
Fermi motion, binding, pion and rho meson cloud
contributions, target mass correction, shadowing
and anti-shadowing corrections. The calculations
have been done in a local density approxima-
tion using a relativistic nuclear spectral function
which include nucleon correlations for nuclear

matter. The ratio RC
F2(x, Q2) =

F C

2
(x,Q2)

12F Deut

2N
(x,Q2)

is

obtained and compared with the recent results re-
ported at JLab [1] and also with some of the older
experiments available in the literature [2–5].

We use a theoretical spectral function [6] to de-
scribe the momentum distribution of nucleons in
the nucleus. The spectral function has been cal-
culated using the Lehmann’s representation for
the relativistic nucleon propagator and nuclear
many body theory is used to calculate it for an
interacting Fermi sea in nuclear matter. A local
density approximation is then applied to translate
these results in finite nuclei. The contribution of
pion and rho meson cloud contributions are taken
into account in a many body field theoretical ap-
proach [7]. We have taken the effect of nuclear
shadowing and anti-shadowing from the works of
Kulagin and Petti [8]. For the numerical calcula-
tions, NLO parton distribution functions for the
nucleons have been taken from the parameteriza-
tion of Martin et al.(MSTW) [9] and in the case
of pions we have taken the pionic parton distri-
bution functions given by Gluck et al.[10]. For
the rho mesons, we have applied the same PDFs
as for the pions. The NLO evolution of the deep
inelastic structure functions has been taken from
the works of van Neerven and Vogt [11]. The ef-

fect of target mass correction has been taken from
the works of Schienbein et al. [12]. We have pre-
sented the results for F2 in nucleon bound inside
deuterium i.e. FDeut

2N (x, Q2) by taking the deu-
terium effect studied by Atti et al. [13].

Our base equation for the nuclear structure
function FA

2 is written as:

FA
2 (x, Q2) = 4

∫

d3r

∫

d3p

(2π)3

∫ µ

−∞

dω ×

Sh(ω,p, ρ(r))

(

1 − γ pz

M

)

γ2
×

(

γ′2 +
6x′2(p2 − p2

z)

Q2

)

FN
2 (x′, Q2) (1)

where Sh(ω,p, ρ(r)) is the nuclear spectral func-
tion, normalized to the number of nucleons in the
nucleus and taken from Ref. [6], p is the four
momentum of the bound nucleon and is writ-
ten as p=(M + ω,p), where the nucleon mass
M has been separated from the energy p0. γ =

(1+4x2M2/Q2)
1

2 , x = Q2

2Mq0 , γ′2 = 1+4x′2p2/Q2

and x′ = Q2

2p.q
= Q2

2(p0q0−pzqz) [8]. Here we have

considered the momentum transfer lying on the
z-axis with qz = |q|.

The nuclear structure function for the deuteron
has the following form [13]:

FDeut
2N ( x , Q2) ≃ F2N (x, Q2) + xF

′

2N (x, Q2) ×

< E > −|ǫA| −
2
3 < T > + < TR >

M

+

[

xF
′

2N (x, Q2) +
x2

2
×

F
′′

2N (x, Q2)
] 2 < T >

3M
. (2)
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FIG. 1: Results for the ratio R(x,Q2)=
F

Carbon
2A

AF
Deut
2N

when

the numerator is calculated using Eq.(1) (solid line)
and with pion and rho cloud contributions and shad-
owing & antishadowing corrections from the works of
Kulagin and Petti [8] (dashed line), and the denom-
inator is calculated using Eq.(2). The experimental
points are the EMC results of Seely et al. [1], Gomez
et al. [2] and by NMC [3] and EMC [4, 5] collabora-
tions.

where < T > is the mean kinetic energy, < E >
is the removal energy, |ǫA| is the binding energy
per nucleon, < TR >≃

〈

p2
〉

/2M with
〈

p2
〉

as the
average of the square of nucleon momentum [13].

We present the results for the ratio

RCarbon
F2 (x, Q2) =

F Carbon

2
(x,Q2)

12F Deut

2N
(x,Q2)

in Fig.1, as a

function of x using electrons of energy 5.767GeV
and the scattering angle of 400 corresponding to
the JLab [1] kinematics. Our results have been
presented for F2A(x) calculated in the numerator

by using Eq.(1) with target mass correction and
when we also include the pion and rho cloud con-
tributions and the shadowing & antishadowing
corrections. The denominator FDeut

2N (x, Q2) has
been calculated by using Eq.(2) with the target
mass correction. In Fig.1, the experimental
results obtained by JLab [1], SLAC [2], NMC [3]
and EMC [4, 5] collaborations have also been
presented. The details [14] of the formalism and
results will be presented in the conference.
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