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Abstract: The effect of the Omega(782) resonance on the responseédusdor the incoherent charged pion electroproductiomfor
the Deuteron at different values for the four-momentumsfers square¢k?) and the virtual photon lab energk*oab) are studied. The
study is carried out in the impulse approximation (IA) ilee final state interactions is neglected. The elementaryituti@ for pion
electroproduction is taken from the MAID-2007 model.
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1 Introduction been extensive studies, for example,ih [

The basic interaction in mesons elctoroproduction is
The pion is now known to exist in three charge states,as follows: a virtual photon is incident on a target nucleus
", m and r°, with masses of 139.6 MeV for charged and interacts with its constituents. As a result, a
pions and 135.0 MeV for the neutral pion .The Pion pseudoscalar meson is produced along with other
photo- and electroproduction is presently one of the mainparticles. Two kinds of processes depending on the nature
sources of our information on the structure of nucleons. of the other particles produced in this interaction are
The Photo- and electroproduction of pions on a protonfound: coherent and incoherent processes. In the coherent
have been studied thoroughly both theoretically andprocess 2,3], the meson is produced with the target
experimentally. Beyond the pion threshold energy almosinucleus maintaining its initial character. Thus, the
all reactions on the nucleon, either initiated by photons,interaction starts with a a virtual photon and some
pions or other hadrons with energies of a few hundrednucleus, and ends up with a meson and the same nucleus
MeV (in the center-of-mass) are dominated via the,i.e. y*Xa — 1Xa, Where A is the mass number of the
formation of the first excited state of the nucleon. Thetarget nucleus. The process is labeled "coherent” because
electroproduction of single pions on a nucleon indicatesall nucleons in the nucleus participate in the process
the following reactions. coherently, leading to a coherent sum of the individual
/ nucleon contributions.
etp— e+n+m (1)  In the incoherent procesd][ the nucleus ruptures and
e+n— e+p+1m thus fails to maintain its initial identity. The meson is

The elementary amplitude of pion photo- and produced in association with a nucleon (or an excite(j
electroproduction on free nucleons is one of the mainState of the nucleon) and some new recoil "daughter

ingredients of the analysis of these reactions for nuatei. | hadronic system. Thus, the interaction starts with a a
order to study pion electroproduction in the resonance’irtual photon and some nucleus and ends up with a
region on complex nuclei, one first has to understand thé"€son, a free nucleon (or an excited state of it) and a new
production process on the nucleon. To this end there havBadronic system, i.ey"Xa — 1NXa_1. The process is
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labeled as "incoherent” because it occurs in kinematicsemi-exclusive structure functions of the incoherafit
and physical circumstances similar to those of the procesmeson electroproduction off the deuteron is studied at
that produces a meson from a free nucleon. The0.01, Q05 and 01GeV? four momentum transfer and
electromagnetic production of pions on the free nucleondifferent values of the incident virtual photon lab energy
including photoproduction and electroproduction, hask{®.
long been studied since the pioneering work of Chew, The present paper is organized as follows; the
Goldberger, Low and Nambu (CGLNJ]{ formalism of i* electroproduction off the deuteron in the
In view of the fact that there is a shortage of theoreticallA is briefly given in section Z). The results are
studies of pion electroproduction off nuclei, we have summarized and some discussion is presented in section
started an investigation of incoherent pion (3). At the end the summary and an outlook are presented
electroproduction off the deuteron . Deuteron was choserin section 4).
since it allows one to study this reaction on a bound
nucleon in the simplest nuclear environment, so that one
can take into account medium effects in a reliable manner,
at least in the nonrelativistic domain. It provides 2 Formalism
important information on this reaction on the neutron. In ) ) . )
view of this latter aspect, the deuteron is often considered e basic formalism for electromagnetic single pion
as an effective neutron target assuming that bindingoroductlon on the deuteron hag been presented in detail
effects can be neglected to a large extent. for the case of photoproductiorly. Therefore, we
The pion electroproduction on the deuteron nearrewew_here only the most important mgredu-?-nts with due
threshold has been studied in the impulse approximatiof§Xtensions to electroproduction according to the
method both experimentall[6] as well as theoretically ~Currentcomponents.
[7,8,9,10].

Nucleon resonances are excited states of nucleo . .
particles, often corresponding to one of the quarks having?-1 Kinematics

a flipped spin state, or with different orbital angular . . - . .
momentum when the particle decays.The symbol formatThe Kinematics of the positve and negative pion

: . : . .. electroproduction in the one-photon exchange
Epp?glzrr;aet‘: mg\sﬂs)l‘i'zé thvghc?rrl;aitallwanlgjuI;hremgr%rélr(l:':ﬁri oPproximation is very similar to photoproduction in
the Nucleon-meson pair produced when it decays, and sgl?tﬂrgl%altgid E[(ra:rllsfehrcs)g)a by a virtual one with
and J are the particle’s isospin and total angular 9

momentum respectively. Since nucleons are defined ay” (k) +d(pa) — p(p1) + P(P2) + 17" (0),

having 1/2 isospin, the first number will always be 1, and )
the second number will always be odd. When discussing — Nn(p1) +n(p2) + 17 ()

nucleon resonances, sometimes the N is omitted and the

order is reversed, givingy23(M). For example, a proton  where K = (ko,k) , pg = (Eg,d),g = (w,q), and
can be symbolized asN{939)S;;” or " $,1(939)" ,Delta  p; = (Ey,p1), p2 = (E2;p2) denote the four-momenta of
resonances can be symbolized&s{1232” and Omega  the the incoming virtual photon, initial deuteron, the
can be symbolized as "Omega(782)". outgoing pion and the two outgoing nucleons,
Pion electroproduction from nuclei in the Omega regionrespectively.

has been studied in less detail. The relative importance of The energies are given by:

two-body contributions from hadronic rescattering and > 5
electromagnetic meson exchange currents besides thBd = \/Mg+d“, Ei=,/M?+4p]

. e ) . 3)
impulse approximation for the incoherent pion meson_ /=5 5 _ 2 (
photoproduction on the deuteron is investigateddin It Ep=/M?+p; and w=/mz+q

turned out that in the near threshold region the first-order As coordinate system we choose a right-handed

approximation for the final state interaction is insuffi¢gien orientation with z-axis along the photon momentgmand

i.e. three-body aspects cannot be neglected (seeldljo [ y-axis perpendicular to the scattering plane along
photoproduction and electroproduction of mesonswia ke x k. We distinguish in general three planes: (i) the
exchange has been studied several autid@is¢specially  scattering plane spanned by the incoming and scattered
in the so -called "vector meson dominance” models.Theelectron momenta, (ii) the pion plane, spanned by the
Omega has mass 782ev and is isoscalar field. It has a photon and pion momenta, which intersects the scattering
lifetime of 7.75+ 0.07 x 10722 sec, It has decay into plane along the z-axis with an anglg; and (i) the

m° + 1t + 1 or 4+ y. The theoretical determination of nucleon plane spanned by the momenta of the two
the w(782) properties in the medium has been addressedutgoing nucleons intersecting the pion plane along the
in numerous studied B, 14]. total momentum of the two nucleons. This is illustrated in

In this paper the effect otu(782)(Omega) on the Fig.(1) constant.
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2.2 The T-matrix

Fig. 22 Diagrammatic representation of the elementary pion
electroproduction on the nucleon. Born terms: (a)-(d) eoic)
crossed nucleon, pion poles and Kroll-Rudermann contact; te

As in photoproduction, all observables are determined by(e): resonance term; (f): vector meson exchange.

the T -matrix elements of the electromagnetic pion

production current,,; between the initial deuteron and
the final NN states

Tame,umy = _(_)<plp25m&pn|Jyn,u(0)|pd1md> (4)

-matrix into the impulse approximation (IAJ'A, where
final state interaction effects are neglected, and the
rescattering contributiom™N and T™ of the two-body

wheres andms denote the total spin and its projection on NN- and riN-subsystems, respectively.

the relative momenturp of the outgoing two nucleons,

and md correspondingly the deuteron spin projection on
the z-axis as quantization axis. In the expression on the

rhs of [L7] non-covariant normalization for the initial
deuteron and the finaliNN-states is adopted. As already

N

1A N N
Tomgpmg = Temoumy + Tsmoumy + T,

Sy

(7)

For the IA contribution, where the final state is
described by a plane wave, antisymmetrized with respect

mentioned, all kinematic quantities related to the T to the two outgoing nucleons, one hag]|

-matrix refer to they* —d c.m. system. Introducing a
partial wave decomposition of the final states, one finds

TS!'T'I57“|TH (W7 Q27 pT(; 52]'[7 Qp) = é(“+nh_nb)%
X temg, pmy (W, Q, Pre, B, B, @)

where the small t-matrix depends besitésQ? and p;
only on 6r,6p, and the relative azimuthal angle
Por = Gp— P

We had shown in 4] that, if parity is conserved, the
following symmetry relation holds fqu = +1

tS,%,“,W (Wa Qza pTlv eﬂa epa prn) - (_)s+n15+“+nu
thnbunh (WJ Q27 pra em epa _(ppn)

(5)

In the present work we include as e.m. current the
of
MAID-2007 [18] which has been developed for nuclear Tawym, = (PSMs, Pr| TunGnn [y e (Winy; , Q%)
applications for photon energies up to 2 GeV. It contains

elementary one-body pion production current

Born terms, nucleon  resonances Ps33(1232),
P11(1440),D15(1520,511(1535),S31(1620),511(1650),
D15(1675),F15(1680),Da3(1700),Pig(1720), Fa5(1905),

Ps1(1910),F37(1950 and vector meson exchange, see

Fig. 2).

The FSI of the rescattering contributions in the final TN scattering matrices andG"N and G™

NN- and subsystems. Thus as ih9] we split the T

Tanumg = (PSMs, Pl By (1) + Iy (2)] 1mg)
= V23 (STl (Prldymp (Wi, Q%) Pa — P2) (8)
X @ty (3Pd = P2)|1Mg) — (14— 2))
where Jyppudynuy denotes the elementary pion
photoproduction operator of the MAID-2007 modél,
the invariant energy of the yN; system,
P1/2 = (4+Pd — Pn)/2+p. Furthermoregnm, is related

to the internal deuteron wave function in momentum
space hy.

(P, 1my[1my) @ = o (p)
= Y1023 m i-(Lm 1mg|1my) i (p)Yim P

The two re-scattering contributions have a similar
structure.

(9)

10
-y pn(Winy,. Q)| 1my) (10)
Tmntlurm = (psms, pn|TnNGnN[\]yn7u(WleaQ2)

+Jymu (Wi, , Q%)) 1my) ,

whereTNN andT™ denote respectively thdN- and
the

(11)

corresponding free two-body propagators.
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2.3 Cross Section and Structure Functions angles isQ&™.

The final expression for the semi-exclusive
The well-known spectator model fig)(in which the pion  differential cross section
production takes place on a single nucleon inside the P

deuteron while the other nucleon acts as a pure spectatu&EédQ;m%m = (2,1)202}@)2 %(ﬁ Rr
is used to produce the matrix element of (17)
electroproduction off the pleuteron. . +%5LRL _ %‘5” R.TCOS@E™ — pr7RyTCOS2¢5™)
The general expression for the completely exclusive
differential cross section is given b§] where the structure functiorRy(a = L, T,LT,TT) are
/ given in detail by
d°c _ a Pe
dELdQLdqCMdQ&™dQE™m (2m)2(K?)2 pe R. = Woo, Rr =W,
x (pr (Wa1+W-_1-1) + p. Woo (12) R =—V2ReWio,  Rrr =W 1.
_ _ These structure functions depend on the invariant mass
—pLTUeWio—W-10) — pr1(Wa-1+W_11)) W, the squared four-momentum transf€#, and on the

WwhereQC™ = (5™, g™ are the spherical angles of the PO angledz™

relative two-nucleon momentum ands the fine structure

constant.The four independent components of the densit\\/3 . i

matrix of the virtual photon are given by Results and discussion

oL = BZQZ% pr=3Q%(1+ %) In this section we present and discuss our
L; W 2 ¢ (13)  numerical results for the structure functions of positive

pr =BG\ g P =-Q and negative pion electroproduction from the deuteron

With with FSI of NN- subsystems.As already mentioned, the

. ) glab realistic MAID-2007 model 18] has been used for the
B= "W &= (’E—z) n :tanz(eT) (14) evaluation of the elementary pion electroproduction

lab _ / _1 / operator on the free nucleon.
KZ=Pe=Pe  Q=73(Petpe) The electromagnetic production amplitude is
where 3 expresses the boost from the lab system to theparametrized in term of CGLN amplitudes given as
frame in which the hadronic current is evaluated &d numerical tables in the pion-nucleon c.m. frame. This
denotes the momentum transfer in this frame. Here it isamplitude had to be generalized to an arbitrary frame of
the c.m. system, and one Hes= k. As a side remark, we reference in order to be incorporated into the reaction on
would like to mention the simple relation to another often the deuteron. This was achieved by constructing from the
used parametrization of the virtual photon density matrix MAID-2007 model Lorantz invariant amplitudes. This
in terms of the quantities of Retf] (for 3 = 1 forthelab  generalized elementary production operator was then
frame, i.ek® = k). The hadronic three-dimensional tensor used to evaluate pion electroproduction off the
Wj.» (A =0,+1) is given by deuteron.The numerical evaluation is based on a Gauss
9 M mCm Ao integration for the calculation of the matrix element of the
W (K5 W, g™, Q7 OF ™) = p (15) MAID operator using for the deuteron wave function an

X 3 mgsms (P1 P2SMsG|Jx [d ma)* (P p2SMs |, [d my) analytical parameterization of ti® and D-waves of the
wheremy the spin projection of the deuteromthe total ~ Bonn potential in momentum spaczl].
spin of the two outgoing nucleonsms its spin In Figures.B-20) the angular distribution for the four

projection.The hadronic tensor depends on the squarediructure functions A different values for the four
four-momentum transfek?2, the invariant massv, the ~ momentum transfek= and the virtual photon lab energy
pion momentum &M, the pion spherical angles ki The dotted lines indicate the situation when the

QLM — (EM &™) and the spherical angles Omega(782) resonance contribution is eliminated from
QSM — (BEM ¢fM) of the relative two-nucleon thg elem_enta}ry process and the continues ones are when
momentumpS™.In the semi-exclusive reaction, one this contribution is considered.

has to integrate ovef™ andQS™, then one has, Itis clear that the bigger contributions come from the
longitudinal (R_ and transferee- transfer@@rr structure
functions which reach their maximum values at nearly
0 = 90° and fall off at backward angles.

In Fig.(3) where the reactiomnl(e, e 7r")nn, the four
where O = V@2 —my = momentum transferk? = 0.01Ge\(/2 ano? the virtual
iV I[W—2M)2—mZ][(W+2M)Z—m2].  For this photon lab energy®=300 MeV, the contribution of
tensor, which depends on the invariant mags the  Omega(782) is very small fd&, Ryt andR.t whereitis
squared four-momentum transf&?, and on the pion small for R_, resulting in small decrease in the forward

2 X Q50
W)v)\ (K 7W797(':fm) = j Qf.mjomaxdqc.m

16
Wy (K2 W, gem, e gem) (16)
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Fig. 3: Angular dependence of the four semi-exclusive structure Fig. 4: Notation as in Figure3) atki?® = 350 MeV.
functions ofd(e,e 7" )nn at K = 300 MeV and squared four-

momentum transfelk? = 0.01(GeV)?, full lines where the

w(782) isincluded and dashed lines whep€782) is eliminated.

——Ry total
- - = Rywith out o [
K?<0.01(Gev)’
ke*=400Mev

Ry(ub)

a(

angles and small increase in the backward ones.
Increasing virtual photon lab energy = 350
MeV and keeping the four momentum transfer
K2 = 001Gev2 (F|g4)’ the abSOIUte SIZe ﬂT’ RTT and 0 30 60 90 120 150 180 0 30 60 90 120 150 180
R .t decrease and the contributions of Omega(782) are 6(deg) 0(deg)
some what bigger than what was found in F3).(For \
R_ T still so very small,R_ resulting in small decrease at 1o
the forward angles and small increase at the backward :
ones Ry a small increase at the forward angles and small &' oo
decrease at the backward angles and a small effect was .s[
found for Ryt at the peak region. This mean, increasing ol
the KE® results in increasing the effect of adding Omega e
(782) resonance. 0(deg) 6(deg)
In Fig.(5) the virtual photon lab energy is increased _ _ o
to Ki&=400 MeV at the same value of the four momentum ~ Fig. 5: Notation as in Figured) atkg® = 400 MeV.
transferk? = 0.01GeV2, the absolute size &%, Ryt and
R.t reduced and the contributions of Omega(782) are
some what bigger than what was found in H lfut the

In Fig.(6) where the four momentum transfer decrease at the backward angles and a very small effect

K2 = 0.05GeV2 and the virtual photon lab energy Was found forRrr at the peak region. This mean,
Ki2=300 MeV, the contribution of Omega(782) is very increasing theki?® results in increasing the effect of
small for Rr,Rrr and Rir where it is small forR,, ~ adding Omega(782) resonance. .
resulting in small decrease in the forward angles and  In Fig.(8) the virtual photon lab energy is increased
Increasing virtual photon lab energy =350 transferk? = 0.05GeV2, the absolute size d&r andRrt
MeV and keeping the four momentum transfer reduced and the contributions of Omega(782) are some
K? = 0.05GeV? (Fig.7), the absolute size d®r,Rrt and what bigger than what was found in Fig)(but the effect
Rt decrease and the contributions of Omega(782) aréf adding Omega(782) resonance still so bigger.
some what bigger than what was found in Faj.(For In Fig.(9) where the reaction(e e rr")nn, the four
Rt still so very smalR_ resulting in small decrease at momentum transfek? = 0.1GeV? and the virtual photon
the forward angles and small increase at the backwardab energy k=300 MeV, the contribution of

T(Ub)
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momentum transferK? = 0.1(GeV)?, full lines where the

Fig. 7: Notation as in Figure§) atk})ab =350 MeV. w(782) isincluded and dashed lines wheo€782) is eliminated.

Omega(782) is mostly neglected & ,Rrr and Rit small decrease at the backward angle;; and a_small effect
where it is small foR,, resulting in small decrease in the Was found forIF;gT at the peak region. This mean,
forward angles and small increase in the backward ones. increasing theks™ results in increasing the effect of
Increasing virtual photon lab energy =350  adding Omega(782) resonance. o
MeV and keeping the four momentum transfer |:!u? Fig.(12) the virtual photon lab energy is increased
K2 = 0.1GeV2(Fig.9 ), the absolute size dir,Rrt and to k;°=400 MeV at the same value of the four momentum
Rt decrease and the contributions of Omega(782) ardransferk? = 0.1Gev?, the absolute size d®r,Rrr and
some what bigger than what was found in F.ForRy ~ Rit reduced and the contributions of Omega(782) are
still so very smallR_ resulting in small decrease at the Some what bigger than what was found in Flg)(but the
forward angles and small increase at the backward onesgffect of adding Omega(782) resonance still so small.
R.t a very small increase at the forward angles and very  In Fig.(12) where the reactiod(e,érr)pp, the four
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o wf the K results in increasing the effect of adding
o3 Omega(782) resonance.
wof In Fig.(14) the virtual photon lab energy is increased
o 1 1 1 1 1
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Fig. 11: Notation as in Figure9) atk;=400 MeV. odeg) o(deg)
14 T T T T
1.2
= 10
. = 08
momentum transferK? = 0.01GeV? and the virtual .7 s
photon lab energyk=300 MeV, the contribution of 04
. . 0.2
Omega(782) is small foRT,RTT and Rt .where it is oo -
small for R, resulting in small decrease in the forward R T Sar eyt L) SPRSTE S
angles and small increase in the backward ones. 0(deg) oo e(f;’eg;” e
Increasing virtual photon lab energy #°=350
MeV and keeping the four momentum transfer Fig. 13: Notation as in Figurel2) atk®=350 MeV.

K? = 0.01GeV? (Fig.13), the absolute size oRr,RrT

and R 1 decrease and the contributions of Omega(782)

are some what bigger than what was found in Rig.( to kgab:400 MeV at the same value of the four momentum
For Rt is small, R_ resulting in small decrease at the transferK? = 0.01GeV?, the absolute size d¢#r,Rrt and
forward angles and small increase at the backward onedy v reduced and the contributions of Omega(782) are
Rr a small increase at the forward angles and smallsome what bigger than what was found in FIg)(but the
decrease at the backward angles and a small effect wasffect of adding Omega(782) resonance still so small
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In Fig.(15) where the reactiod(e,e 71 )pp, the four K2 = 0.05GeV? (Fig.16 ), the absolute size oRr,Rrt
and Rt decrease and the contributions of Omega(782)
are some what bigger than what was found in Rig).(
For R_t still so small,R_ resulting in small decrease at
the forward angles and small increase at the backward
L ones,Rr a small increase at the forward angles and small
e decrease at the backward angles and a very small effect
oot |] was found for Rrr at the peak region. This mean,
P increasing thek® results in increasing the effect of
adding Omega(782) resonance.
In Fig.(17) the virtual photon lab energy is increased

(o,

6 1 1 1 1 1 1 1 1 1 1
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——Ry total

RTT(Hb)

- == Rywith out o|
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'
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6 1 1 1 1 1 1 1 1 1 1
30 60 90 120 150 180 0 30 60 90 120 150 180

Fig. 14: Notation as in Figurel2) atk®=350 MeV. 0 odeg) o(deg)

momentum transferK? = 0.05GeV? and the virtual
photon lab energyk?=300 MeV, the contribution of
Omega(782) is very small f&kr, Ryt andR t where itis
small for R, resulting in small decrease in the forward
angles and small increase in the backward ones.

Ryr(ub)

|ncrea5ing virtual photon lab energy ‘(6ab:350 0 30 60 90 120 150 180 0 30 60 9 120 150 180

6(deg) 0(deg)

Fig. 16: Notation as in Figurels) atk®=350 MeV.

T to k=400 MeV at the same value of the four momentum

e transferk? = 0.05GeV?, the absolute size d&r, Ryt and
o ] Rt reduced and the contributions of Omega(782) are
some what bigger than what was found in Fl&)(but the

RT(Hb)

(s pp

: Z effect of adding Omega(782) resonance still so small

) s in Fig.(18) where the reactiod(e, € 77~ ) pp, the four

2 0 o e o o w0 2o 30 e0 90 10 10 10 momentum transfak? = 0.1GeV2 and the virtual photon
0(deg) 0(deg) lab energy k®=300 MeV, the contribution of

Omega(782) is very small f&r, Ryt andR_ 1t where itis
small for R, resulting in small decrease in the forward
angles and small increase in the backward ones.
Increasing virtual photon lab energyk@b:350 MeV
and keeping the four momentum transket = 0.1GeV?
(Fig.19), the absolute size d®t,Rrt andR_t decrease

=10
.15
20
25
3.0
35
0 1 1 1 1 1

RLT(Hb)

0 3 60 9 120 150 180 o a0 60 80 120 150 160 and the contributions of Omega(782) are some what
O(deg) 6(deg) bigger than what was found in Fig®). For R_t still so

small,R_ resulting in small decrease at the forward angles

functions ofd(e € ) pp at k=300 MeV and squared four- and small increase at the backward onRg, a small

Fig. 15: Angular dependence of the four semi-exclusive structure

increase at the forward angles and small decrease at the
backward angles and a small effect was foundRegt at

the peak region. This mean, increasing k{fé results in
increasing the effect of adding Omega(782) resonance.
MeV and keeping the four momentum transfer In Fig.(20) the virtual photon lab energy is increased

momentum transfeik? = 0.05(GeV )2, full lines where the
w(782) isincluded and dashed lines whepé782) is eliminated.
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—— Ry total

R, total
--= Rywith out o
K*=0.1(Gev)’

- - - Rywith out
K*=0.05(Gev)’ =2

KZ°=400Mev -

a('xwp
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Fig. 17: Notation as in Figurel) atk*=400 MeV. Fig. 19: Notation as in Figurel®) atk®=350 MeV.
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K’=0.1(Gev)’

-
ka

== Rywith out o| |
K*=0.1(Gev)’
k2*=300Mev
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e
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Fig. 18: Angular dependence of the four semi-exclusive structure . . . - lab_
functions ofd(e.e ) pp at k=300 MeV and squared four- Fig. 20 Notation as in Figurel(s) atk;™=400 MeV.
momentum transfelk? = 0.1(GeV)2, full lines where the

w(782) isincluded and dashed lines whepé782) is eliminated.

electroproduction off the deuteron is made. This study is
made in the A without adding NN final state interactions.
to kgab:400 MeV at the same value of the four momentum  Since the structure functions depend on the squared
transferk? = 0.1GeV?, the absolute size d&r,Ryt and  four momentum transfekK?, the invariant energy or
R.t reduced and the contributions of Omega(782) areequivalently the virtual photon laboratory energy and the
some what bigger than what was found in FI§)(but the ~ outgoing pion angle in the final hadronic c.m. system,
effect of adding Omega(782) resonance still so small.  three values foK® and ki have been selected for the
presentation of the results. The results show a small effect
of Omega(782) resonance on the charged pion
electroproduction from the deuteron, this effect decrease
4 Conclusion by increasind<? and increase by increasing .
In future work it will be necessary to study the effect
A systematic study for the contribution of Omega(782) of Omega (782) resonance on the neutral pion
resonance on the structure functions of the charged piorlectroproduction from the deuteron.
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