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Abstract. Effect of nuclear medium on the weak structure functiéfx, Q?) and Fé“(x,Qz) have been studied using
charged current (anti)neutrino deep inelastic scattayimgarious nuclear targets. Relativistic nuclear speétradtion which
incorporate Fermi motion, binding and nucleon correlatiane used for the calculations. We also consider the pion and
rho meson cloud contributions calculated from a microscopodel for meson-nucleus self-energies. Using thesetstric
functions,FA/F.P"'°" andFA /Fdeuteroni=p 3 A=12C, 160, CH andH,0 ) are obtained.
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INTRODUCTION

MINERVA at Fermi lab is measuring neutrino nucleus cross sectiomarious nuclear targets in the energy region of
1-20 GeV. Among the various goals, one of the aim is to studyctire functions in the deep inelastic scattering
processes. In this work, we have studied nuclear mediunctefien the weak structure functiofg'(x, Q%) and
F£\(x,Q?), using a relativistic nucleon spectral function that dixs the momentum distribution of nucleons in the
nucleus. We define everything within a field-theoreticalrapph where nucleon propagators are written in terms of
this spectral function. The spectral function has beenutated using Lehmann’s representation for the relatwisti
nucleon propagator and nuclear many-body theory is usealtalate it for an interacting Fermi sea in nuclear matter.
A local-density approximation is then applied to translditese results to finite nuclei [1, 2]. We have also taken
target mass correction and shadowing effects into accdtetdetails of the model are given in Refs. [1, 2, 3]. This
paper is aimed to study the nuclear dependence of the waak\st functionstA and F3A in the charged current
neutrino/antineutrino induced deep inelastic reacti@isgl?C, 160, CH andH,O nuclear targets. We have obtained
proton and deuteron structure functions and the rafigk.""*"*" and FA/Fdeuteroni=2 3. A=nuclear target) to see
the nuclear target dependence on the weak structure fasctio our numerical calculations the deuteron structure
functions have been obtained using the same formalism akdaruclear targets but performing the convolution with
the deuteron wave function squared instead of the nucleatrsp function.

FORMALISM

In the nuclear medium the expression for the differentiattecing cross section is written as [1]:
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whereL?P is the leptonic tensor and is given by
LB = kTP + KBKY — kK g?P +ig@PPokyK. | @

where plus sign is for antineutrino and minus sign is for rieat

W¢¢/3 is the nuclear hadronic tensor defined in terms of nucleammicistructure functiong/A (x, Q?):
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M, is the mass of the nucleus aRgis the momentum of the nucleus.
In the local density approximation the nuclear hadronisdxew B is written as [1]:
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S is the spectral hole function and has been taken from Refp[4) is the baryon density for the nucleus. M and E
is the mass and energy of the nucleon.
In the above expressiMdo'{\'B(p, q) is the nucleon hadronic tensor and, in the limit of leptonsmas— 0, only three

structure functions contribute to the cross section. Tioeeein this limit, we may write:
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whereWN are the structure functions, which depend on the scafaasdp.q.
WA(X, QZ) (i=1-3) given in Eq.(3) are redefined in terms of dimensisalstructure function§*(x, Q?) through

MAWE (v, Q) = F{A(x, @), WAV, Q%) = FA(x,Q%), wWE(v,Q%) = F{(x, Q7). (6)
The expressions de= x,Q% andF; A(x,Q%) in the nuclear medium are obtained as [1]:
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whereF}! andF} are the nucleon structure functions written in terms ofguadistribution functions, q is the four
momentum transfer? = —Q?, x is the Bjorken variabley is the energy transfer,
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All the nuclear information like Pauli blocking, Fermi moti, nucleon correlation are contained in the spectral
function. The results obtained by using Egs.(7) and (8) teithet mass correction is our base result. When shadowing
and anti-shadowing effects f&%' andF{, as well as pion and rho cloud contributions Fgft, are taken into account,
results obtained by including all these effects, we cadl #s the results with full calculations. Using the resuliwefk
structure function&4* andF, we have obtained the ratio of structure functiffy F,""*'°" andF” /Fdevteron For the
numerical calculations, parton distribution functionstite nucleons have been taken from the parametrizatioreof th
Coordinated Theoretical-Experimental Project on QCD (QJEollaboration (CTEQ6.6) [5]. The Next-to-Leading-
Order (NLO) evolution of the deep inelastic structure fumts has been taken from the works of Vermaseren et al. [6].

RESULTS AND DISCUSSION

We have studied the medium effects on the weak :structureti(msxszA andF3A in the charged current anti(neutrino)
induced deep inelastic reactions using carbon and oxygeettafor different values of x at the next-to-leading
order(NLO). We find that the difference between the baselteeand the full calculations is about 10-12% and 4-
6% at low values of x in the case Bf* andF:f respectively and this difference reduces to 1% at higher hdéth the
cases. We have presented the results for the Fatjd,""" andF /Fdeuteroi=2,3) in Figs. 1-2. and observe that the
nuclear medium effects are not the same in different nutiegets, as well as the nature of medium effec&firand

F4 are different. Furthermore, the ratio gfeUte”/FP™'" (=2 3) has also been shown in Figs. 1-2 and we find that
the medium effects in deuteron are quite different from tleglimm effects in heavy nuclei. This study may be useful
in the analysis of MINERA and other proposed anti(neutrino) experiments in thegnexgion of few GeV using
nuclear targets.
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FIGURE 2. RatioR(x,Q?) = F'20/FP FH0/FP FP/EP FO/FP FO/FP(i=2(left) and 3(right))using full model at NLO.
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