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Neutron structure function F 2
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The possibility of a reliable extraction of the neutron deep inelastic structure function,F2
n(x), for x,0.85

from joint measurements of deep inelastic structure functions of deuteron,3He, and3H is investigated. The
model dependence in this extraction, linked to the possible different interactions between nucleons in nuclei,
is shown to be weak, if the nuclear structure effects are properly taken into account. A combined analysis
of the deep inelastic structure functions of these nuclei is proposed to study effects beyond the impulse
approximation.
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I. INTRODUCTION

The knowledge of both proton and neutron deep inela
structure functions~DISF’s! at large values of the Bjorken
variable x5Q2/(2Mn) could give access to the valenceu
andd quark distributions in the nucleon@1# @Q252q2, with

q[(n,qW ) the four-momentum transfer#. Usually, deuteron
data have been employed to gain information on the neu
unpolarized DISF,F2

n(x), but uncertainties remain, linked t
the EMC effect in the deuteron@2,3#. Medium off-shell ef-
fects, different from the binding effects and related to
nucleon structure in nuclei different from the free one, ha
been often advocated~see, e.g., Refs.@4,5#!. Although these
effects have been found to be small, it was argued@6# that the
standard treatment of deuteron data@7# could be unfair. In-
deed, such a treatment employes convolution formulas,
glecting medium effects beyond the impulse approximat
~IA !, and leads to the value 1/4 for the ratior (x)
5F2

n(x)/F2
p(x), whenx→1. At variance, an analysis whic

includes medium effects@6# moves such a value towards th
of 3/7, suggested by PQCD arguments@8#.

Recently, the possible use of an unpolarized3H target has
been discussed@9#. In particular, an experiment has bee
proposed@10,11#, aimed at determiningF2

n(x) at largex from
the measurement of the ratioEHeT(x)5F2

He(x)/F2
T(x) be-

tween the unpolarized structure functions of3He, F2
He(x),

and 3H, F2
T(x). Indeed, using this ratio one is expected

reduce the effects of systematic errors in the measurem
as well as the effects of theoretical model dependences
in particular, of contributions beyond the impulse appro
mation. As far as the latter are concerned, the differen
between the EMC effect in3He @12# and in 3H are expected
to be small, because of isospin symmetry@10#.

In Ref. @13# a reliable recurrence procedure has been p
posed, within the impulse approximation@14,15#, to extract
F2

n(x) in the range 0,x<0.9 from the experimental ratio
EHeT(x). It has been shown that, at highx, nuclear structure
0556-2813/2001/64~5!/055203~7!/$20.00 64 0552
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effects, i.e., Fermi motion and nuclear binding, are relev
and cannot be overlooked.

In this paper, using the same approach of Ref.@13#, we
will show that the extraction ofF2

n(x) from the ratio
EHeT(x), up to x,0.85, is weakly dependent upon the d
ferent possible interactions between nucleons in nuclei. F
thermore, we suggest a method to check the role of effe
beyond the impulse approximation and the reliability of t
many different expressions proposed for the description
the DISF’s of nuclei~see, e.g., Refs.@2,3,14,16,17#!. Our
approach is based on a joint analysis of the experime
ratios of ~i! deuteron to proton,EDp(x)5F2

D(x)/F2
p(x), ~ii !

3He to deuteron,EHeD(x)5F2
He(x)/F2

D(x), and~iii ! 3He to
3H, EHeT(x)5F2

He(x)/F2
T(x), DISF’s. We accurately take

care of nucleon motion and nucleon binding in the two- a
three-nucleon systems and explicitly consider the Coulo
interaction in the evaluation of the3He spectral functions. To
this end, we take advantage of the very accurate wave fu
tions of 3He and 3H systems, which can be calculated f
realistic interactions within the correlated hyperspherical h
monics~CHH! approach of Ref.@18#. For an easy presenta
tion, only the case of infinite momentum transfer in t
Bjorken limit is considered, but it is straightforward to ge
eralize our approach to the realistic case of finite momen
transfer values@19#.

The paper is organized as follows. In Sec. II, the gene
formalism for the DISF’s is presented; in Sec. III and I
recurrence relations for the extraction ofF2

n(x) from DISF’s
of few-nucleon systems are proposed and the sensitivit
the interaction between nucleons is investigated; conclus
are drawn in Sec. V.

II. GENERAL FORMALISM

Our analysis is based on IA, which is usually employ
for the calculation of nuclear structure functions at interm
diate values ofx, i.e., when the very small-x and the very
large-x regions are excluded@20#. In IA the nucleon structure
©2001 The American Physical Society03-1
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is assumed to be the same as for free nucleons, and
DISF’s for the deuteron,F2

D(x), for 3He, F2
He(x), and for

3H, F2
T(x) can be written, in the Bjorken limit, as follows:

F2
D~x!5E

x

MD /M

@F2
p~x/z!1F2

n~x/z!# f D~z!dz, ~1!

F2
He~x!52E

x

MHe /M

F2
p~x/z! f p

He~z!dz

1E
x

MHe /M

F2
n~x/z! f n

He~z!dz, ~2!

F2
T~x!5E

x

MT /M

F2
p~x/z! f p

T~z!dz12E
x

MT /M

F2
n~x/z! f n

T~z!dz,

~3!

whereM,MD ,MHe ,MT are the masses of nucleon, deutero
3He, and 3H, respectively. Different expressions have be
proposed, see, e.g., Refs.@3,17#, for the distributionsf D(z)
and f p(n)

He(T)(z), which describe the structure of the deuter
and of the three-nucleon systems. In this paper, we cons
the following ones@14#:

f D~z!5E dpW nD~ upW u! dS z2
pq

Mn D zC, ~4!

f p(n)
He(T)~z!5E dEE dpW Pp(n)

He(T)~ upW u,E! dS z2
pq

Mn D zC8.

~5!

In Eqs. ~4! and ~5!, nD(upW u) is the nucleon momentum
distribution in deuteron, the functionsPp

He(T)(upW u,E) and

Pn
He(T)(upW u,E) are the proton and neutron spectral functio

in 3He (3H), respectively,@21# pW and E the nucleon three-
momentum and removal energy,C andC8 normalization fac-
tors. The Coulomb interaction is explicitly taken into accou
in the evaluation of the3He spectral function, unless othe
wise explicitly specified. In Eqs.~4! and ~5!, to ensure the
4-momentum conservation at the virtual photon-nucleon v
tex, the nucleon is assumed to be off-mass shell, i.ep

[(p0,pW ) with p05MD(He,T)2A(E1MD(He,T)2M )21upW u2.
It has to be noted that the definitions~4! and ~5! of the

distributions f D(z) and f p(n)
He(T)(z), because of the off-mass

shell nucleon energy,p0, already include the off-shell effect
considered in thex-rescaling model of Ref.@22# ~and, there-
fore, also the effects related to the derivative of the nucle
structure functions studied in Ref.@23#!.

III. EXTRACTION OF F 2
n
„x… FROM 3He AND 3H DISF’s

To perform our study we use the proton and neutron sp
tral functions for3He and3H that were obtained in Ref.@24#
with the RSC @25#, AV14 @26#, and AV14 1 Brazil three-
body force~TBF! @27# interactions~in the last case the Braz
three-body force was properly tuned in Ref.@18# to obtain
the experimental binding energy of3H). Furthermore, we
05520
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have specifically evaluated, along the same lines of R
@24#, the spectral functions for theAV18 interaction@28#, for
the AV181UrbanaIX (UIX) TBF interaction@29# and for
theAV181TM8 TBF interaction, which is a new version o
the original Tucson-Melbourne(TM) TBF @30#, from the
corresponding CHH wave functions. Note that theUIX TBF
was specifically proposed in Ref.@29# to get, together with
theAV18 two-body interaction, the experimental binding e
ergy of light nuclei and reproduces the binding energies
both 3He and 3H. The TM8 TBF was properly modified in
Ref. @31# to ensure consistency with chiral symmetry. T
values of the strength and cutoff parameters of theTM8 TBF
are taken from Ref.@32#: with these values theAV18
1TM8 interaction describes theA53 ground state energies

Let us define the super-ratio,RHeT(x) @10#,

RHeT~x!5
F2

He~x!/@2F2
p~x!1F2

n~x!#

F2
T~x!/@2F2

n~x!1F2
p~x!#

5EHeT~x!
2r ~x!11

21r ~x!
.

~6!

In IA the super-ratio is a functional ofr (x) „RHeT(x)
5RHeT@x,r (x)#…. Indeed from Eqs.~2!,~3!, and~6! one has

RHeT@x,r ~x!#

5
2r ~x!11

21r ~x!

3

E
x

MHe /M

F2
p~x/z!@2 f p

He~z!1r ~x/z! f n
He~z!#dz

E
x

MT /M

F2
p~x/z!@ f p

T~z!12r ~x/z! f n
T~z!#dz

. ~7!

The extraction ofr (x) from the experimental ratioEHeT(x)
can proceed, through Eq.~6!, with the help of theoretical
estimates ofRHeT(x). Actually, from Eq.~6! one can imme-
diately obtain the following equation for the ratior (x):

r ~x!5
EHeT~x!22RHeT@x,r ~x!#

RHeT@x,r ~x!#22EHeT~x!
. ~8!

In IA, Eq. ~8! is a self-consistent equation, which allow
one to determiner (x). If the distributionsf p(n)

He(T)(z) are rep-
resented by a Diracd function, f p(n)

He(T)(z)5d(z21), then
RHeT(x)51 and Eq.~8! becomes trivial. This hypothesi
works reasonably well at smallx, but is not a good approxi-
mation atx.0.75, so thatRHeT(x)Þ1, as shown in Fig. 1.
As a consequence, if~i! the experimental quantityEHeT(x) is
simulated by its theoretical estimate, evaluated in IA throu
Eqs. ~2! and ~3! with some model forr (x); and ~ii ! the ap-
proximationRHeT(x)51 is used to calculater (x) by Eq.~8!,
then one obtains a function which differs;10% atx50.85
from the model forr (x) used to simulateEHeT(x). There-
fore, at highx one cannot approximateRHeT(x) by 1, if a
good accuracy is required.

Fortunately, as illustrated in Fig. 1~a!, the model depen-
dence ofRHeT(x), due to the different, possible two-bod
and three-body interactions between nucleons in3He and
3H, is very weak for anyx. Indeed, there is a substanti
3-2
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FIG. 1. ~a! The super-ratioRHeT(x) @Eq. ~7!# with F2
n(p)(x) from Ref.@33# for different nuclear interactions. Solid and long-dashed lin

correspond to theAV18 1 UIX TBF andRSC interactions, respectively~the results forAV18, AV18 1 TM8 TBF, AV14, andAV14 1
Brazil TBF are essentially identical to the ones forAV18 1 UIX TBF and are not shown!. The short-dashed line corresponds to theAV14
interaction without the Coulomb interaction for3He. The dotted line is obtained as the solid one, but using the nucleon mome
distributions for theAV181UIX interaction, instead of the nucleon spectral functions.~b! The super-ratioRHeT(x) for the AV181UIX
interaction. Dashed, dotted, and solid lines correspond to the models of Refs.@34#, @35#, and@33# for F2

n(p)(x), respectively~the model of
Ref. @36# gives almost identical results of the model of Ref.@35# and is not shown!; long-dashed line: as the solid one withF2

n(x) multiplied
by (110.5x2) ~see text!.
th
d
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cancellation of interaction effects in the numerator and in
denominator. In particular, the introduction of a three-bo
force yields very small effects inRHeT(x) at x<0.90. Only if
the Coulomb interaction is neglected in the evaluation of
05520
e
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3He spectral functions, one obtains relevant effects, si
this interaction acts exclusively in the numerator. Howev
sensible differences inRHeT(x) are obtained forx>0.5, if
the nucleon spectral functions are replaced by the co
spond
f Ref.

g-
FIG. 2. ~a! The ratior (x) for different parametrizations of nucleon DISF’s. Thick-solid, dashed, dotted, and thin-solid lines corre
to the models of Refs.@33#, @34#, @35#, and@36# for the nucleon DISF’s, respectively. The long-dashed line corresponds to the model o
@33#, multiplied by (110.5x2). ~b! r (n)(x), obtained by the recurrence relation~9! for n520, using the nucleon DISF’s of Ref.@33# and the
AV181UIX spectral function forEHeT(x). Different spectral functions are used forRHeT(x): dot-dashed, thin-solid, dashed, and lon
dashed lines correspond to theAV181UIX TBF, AV18, AV14, andRSCspectral functions, respectively~the results forAV14 1 Brazil
TBF and forAV181TM8 TBF are almost indistinguishable up tox50.9 from the ones forAV181UIX TBF and are not shown!. The dotted
line is r (20)(x), obtained using the nucleon momentum distributions for theAV181UIX TBF interaction in the evaluation ofRHeT(x),
instead of the spectral functions. The thick solid line is the ratior (x) for the nucleon DISF’s of Ref.@33#.
3-3
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sponding nucleon momentum distributions, since this
proximation yields much larger effects inf p(n)

He(T)(z) than the
different interactions~see also Ref.@14# for the relevance of
the spectral function!.

Since several models for the nucleon DISF’s, to be u
in Eq. ~7!, are available, the sensitivity of the super-ratio
the different parametrizations has also to be checked. A s
of Q2510 (GeV/c)2 has been chosen for the evaluation
the nucleon DISF’s. Such a scale is low enough to allow
use of many of the available models and, at the same t
relevant differences are not expected between the results
tained atQ2510 (GeV/c)2 and the ones corresponding
the Bjorken limit. The super-ratio Eq.~7!, evaluated by using
the DISF’s given in@33–36#, is shown in Fig. 1~b!.

In Ref. @13# we showed that, within IA, Eq.~8! can be
solved by recurrence

r (n11)~x!5
EHeT~x!22 RHeT@x,r (n)~x!#

RHeT@x,r (n)~x!#22 EHeT~x!
~9!

starting from a reasonable zero-order approximation,r (0)(x).
Since no data are presently available forF2

T(x), we simulated
the experimental ratioEHeT(x) by a theoretical IA estimate
Both EHeT(x) and RHeT(x) were evaluated with the sam
nucleon spectral functions. The nucleon DISF’s of Ref.@33#
were used in the calculation ofEHeT(x), while, to generate
the zero-order approximationr (0)(x) to be used inRHeT(x),
the neutron one was arbitrarily modified by the factor
10.5x2) to change its behavior at highx. Using the nucleon
spectral functions obtained from theAV181UIX TBF inter-
action, a sequence which rapidly converges tor (x) of Ref.
@33# is obtained in the range 0<x<0.9. In particular, up to
x50.85 an accuracy better than 1% is obtained with only
iterations. Starting from very different zero-order approxim
tions r (0)(x), for instance the ratios corresponding to t
05520
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nucleon DISF’s of Refs.@34#, @35# or @36# @see Fig. 2~a!#,
while still evaluatingEHeT(x) from the nucleon DISF’s of
Ref. @33#, convergences of a similar quality and to the sa
r (x) of Ref. @33# have been obtained. Therefore, one c
conclude that, up tox50.85, the recurrence relation con
verges to the correct result, almost independently of the s
ing point r (0)(x) @see the dot-dashed line in Fig. 2~b!#. A
convergence of the same quality is obtained if the spec
functions used for the calculation ofEHeT(x) and RHeT(x)
correspond to another interaction, e.g., the RSC interac
@13#. The convergence of the recurrence relation to the c
rect result can be related to the similarity between the dis
butions f p(n)

He(T)(z) andd(z21). Nearx;1, wheref p(n)
He(T)(z)

no more acts as a Diracd function in Eqs.~2! and ~3!, the
recurrence relation is unable to solve Eq.~8!.

In order to check the model dependence of our approa
due to the different assumptions for the interaction betw
nucleons in nuclei, we repeat the whole procedure of R
@13#, but using for the evaluation of the super-ratioRHeT(x)
spectral functions corresponding to different interactio
than theAV181UIX one, employed for the calculation o
our simulated ‘‘experimental’’ ratioEHeT(x). The spectral
functions corresponding toRSC, AV14, AV14 1 Brazil
TBF, AV18 andAV18 1 TM8 TBF interactions are consid
ered. In the range 0<x<0.85 the ratior (x) extracted by the
recurrence relation after twenty iterations differs from t
one used forEHeT(x) less than 3%, for any of the considere
interactions@see Fig. 2~b!#. Actually, if only interactions able
to give the experimental value for the binding energy of3H
are considered~i.e., AV14 1 Brazil, AV18 1 TM8 and
AV18 1 UIX), the model dependence in the extraction
r (x) is at most 1% in the range 0<x<0.85. Furthermore,
these results are essentially independent of the model fo
ratio r (x), which is used in the evaluation ofEHeT(x). Let us
stress that the recurrence procedure yields somewhat la
FIG. 3. ~a! The ratior (x) obtained by the recurrence relation~10!, using theAV18 interaction both forEDp(x) andRDp(x). Long-dashed,
thin-solid, and dot-dashed lines arer (n)(x) for n53,6,20 iterations, respectively. The thick solid line is the ratior (x) for the nucleon DISF’s
of Ref. @33#, used to evaluateEDp(x). ~b! The same as in~a!, but for the recurrence relation~11!, concerning the ratio of3He to deuteron
DISF. TheAV18 and theAV181UIX TBF interactions have been used for the2H and 3He DISF’s, respectively.
3-4
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NEUTRON STRUCTURE FUNCTIONF2
n(x) FROM DEEP . . . PHYSICAL REVIEW C 64 055203
differences with respect to the inputr (x) (;4% at x
50.85), if the Coulomb interaction is neglected in the3He
spectral functions considered for the evaluation ofRHeT(x).
However, these differences are not to be included in
model dependences, since the Coulomb interaction can
exactly taken into account, e.g., within the CHH approac

Let us note that, in order to apply the recurrence relat
~9!, the knowledge of the functionEHeT(x) is needed on the
whole range 0,x,1, even if one is interested inr (x) for
x,0.85 only. However, in the near futureEHeT(x) will not
be experimentally accessible forx>0.85. To investigate the
possible effects on the extraction ofr (x) due to this problem,
we change the ‘‘experimental’’ ratioEHeT(x) by an arbitrary
factor (110.5x20), which modifies only the largex region,
and repeat the recurrence extraction procedure. The
EHeT(x) is essentially unchanged by the factor (110.5x20)
up to x50.8, is modified by 2% atx50.85 and by 50% at
x51. Then, after twenty iterations one obtains converge
to the samer (x) up to x50.8 and only a 5% difference a
x50.85.

Therefore, within IA, the proposed procedure is able
yield reliable information onF2

n(x) in thex range accessible
at TJLAB @10#, whenever nucleon binding in nuclei and th
Coulomb interaction in the3He spectral function are cor
rectly taken into account. On the contrary, if the moment
distribution is used for the evaluation ofRHeT(x), instead of
the spectral function, the iterative procedure converges
function r (x), which differs from the correct one more tha
13% for x>0.8 @see Fig. 2~b!#.

Let us note that our results hold unchanged if, instead
Eq. ~5!, a different expression~see, e.g.,@3,16,17#! is used to
evaluate bothEHeT(x) andRHeT(x).

IV. EXTRACTION OF F 2
n
„x… FROM A JOINT ANALYSIS

OF 2H, 3He AND 3H DISF’s

Many different expressions have been proposed to
scribe the DISF’s of nuclei and to explain the EMC effe
~see, e.g., Refs.@2,3,14,16,17# and references quote
therein!, which are based on convolution formulas or invol
medium effects beyond IA. The different models can clea
affect the extraction ofF2

n(x). For instance, in Ref.@6# it was
shown that, at largex, medium effects beyond IA can con
siderably modify the neutron DISF extracted from the e
perimental deuteron DISF. Again in the case of the deute
in Ref. @37# it was shown that sizable effects are obtained
the extraction of neutron DISF if, instead of the model giv
by Eqs.~1! and ~4!, one adopts a convolution model deve
oped within the front-form Hamiltonian dynamics with
Poincare´-covariant current operator. Although the effects
the different expressions proposed for the DISF’s of nuc
are present both in the numerator and in the denominato
RHeT(x) and they should at least partially compensate in
ratio, their relevance in the extraction ofF2

n(x) has to be
carefully investigated. A possible check of the correctnes
the different theoretical expressions could be performed
comparing the neutron DISF, independently extracted fr
the experimental ratiosEDp(x), EHeD(x) andEHeT(x), using
a coherent framework for the evaluation of the deuteron,3He
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and 3H DISF’s. Indeed, the theoretical super-ratios cor
sponding toEDp(x) and EHeD(x) will be much more af-
fected by the model used for the evaluation of the struct
functions than in the case ofRHeT(x). Then, one can take
advantage of this model dependence for a test of the theo
ical models: the proper expressions for the DISF’s of nuc
should lead to the same results for the neutron DISF
tracted from any of the above mentioned experimental rat

This analysis, performed with actual estimates of medi
correction terms or using different convolution formulas,
outside the scope of the present work. Here we only wish
show thatF2

n(x) can be extracted from the ratiosEDp(x) and
EHeD(x) through the following recurrence relations, bas
on IA and analogous to the one of Eq.~9!,

r (n11)~x!5
EDp~x!

RDp@x,r (n)~x!#
21

5
F2

Dexp~x!@11r (n)~x!#

E
x

MD /M

@11r (n)~x/z!#F2
p~x/z! f D~z!dz

21,

~10!

r (n11)~x!5
EHeD~x!22 RHeD@x,r (n)~x!#

RHeD@x,r (n)~x!#2EHeD~x!
, ~11!

with natural definitions for the super-ratiosRDp(x)
5F2

D(x)/@F2
p(x)1F2

n(x)# and RHeD(x)5F2
He(x)@F2

p(x)
1F2

n(x)#/$F2
D(x)@2F2

p(x)1F2
n(x)#%.

As we did before for Eq.~9!, we simulate the experimen
tal ratiosEDp(x) andEHeD(x) by theoretical estimates usin
Eqs. ~1!, ~2!, ~4!, and ~5! with a given momentum distribu
tion or given spectral functions for the deuteron and for3He,
respectively. Then, we evaluateRDp(x) and RHeD(x) in IA
with the same nucleon momentum distribution or spec
functions, and assume a functionr (0)(x) as the zero-order
approximation. As shown in Fig. 3, the convergence of
recurrence relations~10! and ~11! to the input model for the
ratio r (x), used for the calculation of the simulated ‘‘exper
mental’’ quantities, is very fast. Furthermore, as in the ca
of Eq. ~9!, the extractedr (x) is essentially independent o
the functionr (0)(x), assumed as the zero-order approxim
tion.

The evaluation of the model dependence due to
nuclear interaction in the extraction ofr (x) by the recurrence
relations~10! and ~11! deserves a separate analysis for ea
one of these two equations. For the deuteron-proton c
@Eq. ~10!# we evaluateRDp(x) by means of different nucleon
momentum distributions than the one corresponding to
AV18 interaction used to simulateEDp(x). Using any of the
already mentioned two-body interactions, the functi
r (n)(x) obtained after twenty iterations differs less than 4
up to x<0.80 and by 8% atx50.85 from the functionr (x)
used forEDp(x). For the 3He-deuteron case@Eq. ~11!#, we
simulateEHeD(x) through Eqs.~1! and ~2!, using theAV18
interaction for the deuteron and theAV181UIX TBF inter-
action for the3He, respectively. Then, using any of the me
3-5
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tioned two-body and three-body interactions to evalu
RHeD(x), differences as high as 12% atx50.8 and 25% at
x50.85 are found betweenr (20)(x) and the parametrization
for r (x) used to simulateEHeD(x). However, if the model
dependence in the extraction ofr (x) due to the nuclear in-
teraction is estimated, as it has to be, considering only
differences generated by interactions able to correctly re
duce the experimental binding energy of3H, then the effects
of the possible different interactions is reduced to 1%
most, up to x50.85. Therefore, both forEDp(x) and
EHeD(x), the effects of the different nuclear interactions
the extraction ofF2

n(x) are well under control.

V. CONCLUSIONS

In this paper, recurrence relations for the extraction
F2

n(x) for x,0.85 from DISF’s of deuteron,3He and 3H
have been proposed within IA. These recurrence relatio
which require a zero-order approximation for the neutr
structure functionF2

n(x), have been shown to be rapidly co
vergent and essentially insensitive to the zero-order appr
mation. Moreover, they are only very weakly dependent
the interaction between nucleons in nuclei, whenever thA
53 binding energies are correctly reproduced. In the cas
the three-nucleon systems, the relevance of accurate cal
tions which take into account the nuclear structure by me
of the spectral function was stressed. In particular, we h
investigated the role played by the Coulomb interaction
3He, for a good accuracy in the extraction ofF2

n(x) at high
values ofx.

Summarizing, we suggest to take advantage of the v
well known nuclear structure of few-nucleon systems to
tract F2

n(x) from a joint analysis of deuteron,3He and 3H
.
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DISF’s. Our approach can be easily extended to include
analysis of4He DISF. We stress that, while waiting for th
3H experiments in order to perform a more complete inv
tigation, a simultaneous analysis of the experimental ra
EDp(x) andEHeD(x) in a wide range ofx should be carried
out. In these cases, the model dependences in the evalu
of the structure functions will be bigger than in theEHeT(x)
case, but the comparison of the results obtained from
recurrence relations~10! and~11!, including possible contri-
butions beyond IA in the evaluation of the super-rati
RDp(x) andRHeD(x), could already give useful information
on the role of medium effects and consequently allow a m
reliable extraction ofF2

n(x). In the case ofEHeD(x), one
should accurately take care of three-body forces which g
the experimental3H binding energy. Indeed considerab
differences are obtained if interactions which do not rep
duce 3H binding energy are used in the evaluation
RHeD(x). At variance, because of isospin symmetry, the
effects largely cancel out in the ratio of3He to 3H DISF.
This fact supports the usefulness of measurements of
ratio EHeT(x) for the extraction of the neutron deep inelas
structure function.
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