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The reaction of inolusive deuteron eleotrodisintegration d(ele')x
has been investigated in the framework of tIl,e relativistic impw.se
approx1.m.ation. The oomparison of the modal predictions with the 
measured ~ SLAC electron energy spectra of the d(e,a'):x: reaction 
at large k'1 0.75 GeV2 $ I~f !l 2.57 GeV2 , 
has been oarr1ed out. The contribution of the real pion production 
to ~he spectra was approximated by a ta~m describ~the ~-isobar 
excitat1on. The polarization observables in the d'(Efte')np reaction 
have bean investigated tor the kinematical conditions of the SLAe 
exper1Illent. The influence of the modification of tha high-momentum. 
oomponent of th-i., deuteron wave :f.Unction on the polarization obs~r
.,ables in the ere'it. e' )np reaction and on the spectrum in the 
d(e,~')x process has been studied. It turns out that the enhanoement 
of 1Ul.e high-momentum component of the D-wave leads to essential 
decrease of discrepancy between the theory and experiment. 
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Introduction 

Inelastic electron deuteron scattering is of great importance 
in understanding the nucleon-nucleon interaction. Experiments at 
large transfer momenta are especially important because they allow 
to investigate the de¥teron structure at small distances where the 
nonnucleonic degrees of freedom (the meson exchange currents(MEC), 
the isobar configurations, six-quark clusters and so on) become 
essential. Furthermore in this region it is necessary to use rela
tivistic models bees.use here, in particular, the nonrelativistic 
expansion of the interaction operator in inverse power of the nu
cleon mass makes no sense. 

Note that in the region of hi~l transfered momenta the ambig
uity arises in the theoretical description of corrections to the 
impulse approximation. For example, the existing experimental data 
on the d(e,e)np reaction near the threshold have been better des
cribed by MEC models using F1 as form factor (and this has been 
motivated by several theoretical arguments (1,2] ). But it has 
'Qeen shown [3] that the use of both GE and I=f form factors can. 
be justified in a nonrelativistic approach. Furthermore it has 
been shown [4J that the use of a parametrized Bonn potential with 
its low D-state probability can lead to the same large effect as 
the chOice of either c;e or ~ form factors. 

In large K!l. region (~1' Gevt) the predictions of various 
models may rather largely differ. For example, the cross sections 
of the deuteron electrodisintegration near the threshold at large 
K~ 

calculated within 
. 

meson-nucleon [5-7J and hybrid quark-hadron 
[8-10J frameworks differ in order of magnitude. 

As it is known, at high K.%. the region near the threshold of 
the deuteron electrodisintegro.tion reaction corresponds to high 

momentum values in the deuteron wave function (DWF) argument. 



This is the so-called high-momentum component (HMC) of DWF. ~us 
region recently attracted attenti.on of both experimenters and 
theoreticians. The comparison of experimental data with predicti
ons of various models indicates that theRMC of the nuclear system 
wave functions appear not large enough~ Por example, the inveati
gation of deep inelastic electron-nucleus scattering requires modi
fication of the momentum distribution function of the nucleons in 
a nucleus at momenta P9400 KeV (11]. The modification has been 
achieved by taking into account the nucleon-nucleon correlationa 
[12] • The investigation of thef'.t.C'lX reaction shows that 
at x~ 1 (where x is the Bjorken variable) HMCof nuclear'wave 
function is small DJ]. The significance of the HMC investigatior. 
(both theoretical and experimental) has been considered in [14J. 

In this paper the inclusive deuteron electrodisintegration 
reaction ,d(e,a)x ,has been investigated in the relativistic 
impulse approximation (RIA) framework. The comparison of the pre
dictions of the model with the measured energy spectra of the 
electrons in the d(e ,r/)x reaction at large K-t,[15J has been carried 
out. In this experiment the spectrum region corresponding to the 
real pion production has been also investigated. In the considered 
model this contribution was apprOximated by the term corresponding 
to the~-.isobarexcitation,d(e"e1.a.N. The good agreement between 
model predictions and experimental data have been obtnined except 
for the region between the threshold and quasi-elastic peak (Ql!.:P) 
(this region corresponds to theHMC of DWF). In this region large 
sensitivity of the cross section to the chOice of DWF model wa.s 
observed. We investigated the question of HMC modification (as an 
example the D-wave of tne Paris DWF was conSidered) in order to 
decrease the discrepancy between the theory and experiment. 1'he 

polarization observables for the -cI(; ,e/)np reaction have been ce.1
culated for the kinematical conditions of the experiment [15J v 

It turns out that these observables are less sensitive to the 
choice of D-'-IF model. 

General analysis of d(e,/)np reaction. 
The cross section of the inclusive d'Ce,/)np reaction has the 

following general form (for the c~se when the deuteron target has 
both vector and tensor polarizations and the electron bean is 
longitudinally polarized): 
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d"r;- f f,
d~tY../l1!-NtG;." e6L +/Je/f+e)~f; -/oAe lC'cl(-c)~f)( ..,. 

+)ell-cZ~!il +lekc!/I-c/'17i!-C;;-~"" QlN(~;+cR~).... (1) 

~~(t&x -~.r)RJ(x '+ 1c!'~/I''''c/tl)(i!Rxr I 
~ I .I -.I 

,& / of E f : \7-( ~ K,s /. Z 61
/v =6'Y7i~EjJ -}1W/{ (l-e)J , c- -/-",! ,Kt. tl?n I, 

where ,,:S') is the initial. (final.) electron 8D.erQ' in the labora
tory system (l.s.) ,Be 113 the eleotron scattering angle in l.s., 
II is the deuteron mass, • is tho invariant energy of the np....818
tam, i is the nucleon momentum. in the c.m.s. of the j'~- D.P 
reaotion (,-If i8 the virtual photon), e is the linear polariza

* - , . 1 +1tion degree of! ' Il.s is the photon mollentum. in l.s.; /Ie = 
depending on'the lIutual orientation of the initial. electron spin 
and IIOJlentum., }i and a ij (i,j :.= x,y.z) are the components of 
the vector pol.arization 'and tensor 'of' the que.d,roI.lpol.e polariza
tion of the deuteron in its rest system (the coordinate 83st- 18 
defined by the following w8:1 - the z axis is· directed al.ong the' 
vi.rtua1 photon momentum. I and the xz plme coincides with the 
electron soattering plane). . 

!!hus in. general the d ("i, e')x reaction (where :i: denotes 
the undetected par'tiol,es) is defined by 10 independent obset"Vab
lea [16] , the GT (6L) quantib1 determ:1.n.es the oross section of 
the transverse (longitudinal.) photon absorption when all partic
les of the reaction are unpolarized; ,R3 (RJ,1.. .«)(. ~.,) is the 
analyzing power of the considered reaoliion with resPect to the 
vector (quadrupole) part of the target pol.arization; Rx ,.RiH ~z.t 
are the spin correlation coefficients of the reaotion. The ~LZ
and Ik quantities are proportional to 1ihe imaginary parts ot the 
y*~- np reaction amplitudes and therefore they are equal 

to zero :in arq version of the impulse approximation. The ~-np 
reaotion is mown [17J to be described by 18 amplitudes and all 
observables lD.81 be expressed in the form of bilinear cOJlbinatioDS 
of these amplitudes (the formulae for these quantities in terms 

, P II" 
of the scal.ar amPlitudes Tt.· of the i' +4-11> n + p reaction are 
listed in Appendix). 

In the T-invariant theory of the electromagnetio intaracti-

ODS two obsel."9'ab~es By aDd Ryz must turn into zero. 1'0.1" a t81'8.t , 
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with the vector polarization ,it wBsfor the first time determined 
111 [18] • The T-odd effects, if they are in general possible t must 
bp. determ1nedby, the interference of, the longitudinal and transverse 
electromagnetic ourrent components of the !,~p reaction. This is 
a general result concerning both the vector and tensor target pola
rization. 

RIA model for 4(e,e1.o N reaction. 
So far as we shell analyze the experimental data on the d(e,elx 

resction obtained ,at large K2 values, th~n it is neocessary ·to take 
into account the'cQntr1bution corresponding to ~he pion production. 
We shall take into account the main part of this contribution which 

oorresponds to th~6-isobar excitation, d(e~'ld•• Let us analyse 
thi8 reaction in the RIA framework using the formalism earlier pro
posed by'us for the virtual nucleon denSity matrix (21J. Let us 
oonsider for def1Jli teness the frd.... eif!/It. reaction. Then the matrix 
el~ent of this.reaction may be written (in a one-photon exchange 
approx1~ti~)as: ?n:Ae"K~f:..'#:: g/K4,)tIj. tt.'/'K,) • The elec
tro_gnetic current? of ther 0'-.c1+/Z. process is defined in the 
RIA by the expression 

f.=iZ.Nj.4+m)[Ft/+jl"U" ;j(fU"il'.v)ftl:Ij»(fL..m ") :'(2) 

where p ,q andp.I. are the 4-momenta of t.hE:! neutron, virtual proton 
and.d -isobar, respectively,m. 18 the nucleon mass,Ve(is the four
component spinor with the vector index of the.d-isobar <1'1.1« -0, 

< .', • -I If
P2P(,u..,c. =0) lei/ciiS the vertex structure of the A -,.oj' transition, 

!fiS the deuteron polarization 4-vector(V:j>tI -0, If·Zf --1) and 
it is neccessary to regard ~ as the axial vector due to the posi
tive deuteron spatial parity; P,G,f ,g are the invariant form fac
tors of the dnp-vertex with one virtual nucleon [19J. 

. Ther/rfll. quantity is defined in general by three independent 
electromagnetic form factors (p and A .are on the mass shell). We 
shall use the 'following form for thClr«- quanti t1' 

d/tIl =c?~11 ~(kZ.)[1I; - ''/;;)K'; '-:cIfal(f' - ~.f)Jds, (3) 

where M~ is the.d -isobar mass. Tbe real function ~(.e')is the elec
tromagnetiC :tqnn. :t;actor: of the /1.--;>/11 transi tion corresponding to 
the emission -of ,M-1( -:-quantum. The available experimental data on 
the ,*#-7iN and,jM1"A/,ree.ctions; in,the region of the~, -isob~r 
exci.tation are an'evidence of the fact that two otLn' etectrtllDBg
'L, ;. .,... ' . '; . .~" . 
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netio fol."lJl faotors of tb8 A ...... /'1(*transition are e8s_t~ '18_, in 
absolute values than the electromagnetic fo.J!'Dl factor of tba :111-~
sition (up to ,~, ~ 3 GeV2) [20]. ~h.eretore ~ ahall. negl~t the ' 
contr1butions of electric quadrupole electromagnetic for. faoto~s 
corresponding to tb8 emission of the longitudinal and transverse B2 
I-quanta in the .:1-N,r*transition. 

Tha tensor~v= '!rJ! ( the 'baz.t denotes the saaat10n over n. 8D4c 
polarizations ana averaging over deuteron polarizations) fo~ 'the 
.-d - e-.o""n reaction we shall oalculate 1n :au using the fN!'J18.
11811 of' the density matrix of a v1.rtual nucleon. !fhe BJ'f" tensor has 

the follo"tug form in JUl (for the scattering of DOllpolar1zed aleo
trons by unpolarized deuterons)

I-Ir:: Wt(,(':t)(-~v+7- Kv/KZ) +;~~fov M (,(',If) ~ (4)t =:t~ 
where)'-$N=~-7'KI'.t/.K.l • This is not the general expression for 
~v defining differmtial cross section of tb.e P A - "-1 + .12 
with unpolarized b.adrons A,.&.., and .12• In a general case the ~vtall
sor is desoribed by five structure funotions wh1eh depend on three 
il'Ivariant variables, lJ:!., t and W. 0nJ.;y two struoture funotions '1'1 
and \12 depending. onl1 on lr:?2 and t arise as a consequence of RIA 

and transverseq.t.. 
SiDee we take into account the emission only of ¥1-quanta in 

tb8 Ll-N/,* transition then due to the fact that the oorresponding 
electromagnetio ou.:rrent is transversal the relation follows between 
the structure functions 

~ (K~t) =(/T1rl-1l)[I-(K~~- t)/9N4.2k 1- f M (K,'-t:) (5) 

The 'inclusive cross sectioll of the e-d-e-A +/Z. reaotion is 
given by the :followiDg fornn:Ll.ae 

dZ6/cI£dJl~ = G;:'i1)+~6::~) 
) 

ti:())=02;;jk"S&N~(K,I~t)j:t -K7~/i? t,9//'tt.-i,K-It.tj (6) 

I

6:0 
) =-~1i}le05:BNW, (K,IZt)j(- (tD''1leo;J@-~/R7J/J"I4.fK*1 

~ 

where EA (') is the A ;..;sobar energy (mom.entum~ in o.m.s. ot the 
T+d-nr;D reaction,'< :Ls the p~ton m!mentum in the .d - isobar 
rest frame t B is the angle between k and I:> t Ko is the photon 
energy in o.m.s. of L'l + N system. 

http:t,9//'tt.-i,K-It.tj
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The additional integration permits to take intu account the 

.d -isobar instability ~ 


. 1J. V~ t. t. ! \ r- t'Q) /.h/d'E:I.lZe ::: bT""~6LJ G7;t. =J.~qtJ" - ~~Jr /tJ~L (eJ 
:l 

/, 
) 

(7) 

twhere w1.(m+mr-)2 J w2-(W-m)2, mg- is '~he pion mass, f(w2 Mi, rZ) .. 

c [(w2_M42)2 + J4~rz.l-/, I'is the A-isobar total width, and w is its 
current mass. 

When integrating in (7) it is necessary to replaoe in (6) the 
fixed mass M~ by the current mass w. It is natural that f dw2 of' (tJ~ 
#.l',r') - 1. 

When conducting the numerical calculations it is neccessary t.o 
know FM(K2). The dipole parametrization FM(K2) • FM to)(I-KZ./M; )-.l. 
is usually used for this form factor. Th& FM(O) quantity detines the 
resonance amplitude M\,?~2) for the~AI~~1V reaction corresponding 
to the production of the~N-system with isotopic spin 3/2 and total 
angular momentum 3/2 _ /..1I.t) .t 

~.tIO) -.3IlMIJ.tr/if-rfotr")(/~m//VA)~/h.,+ -j, 
where i'*(q*) is the nucleon momentU!n in the .d-N/t1J-N:T) decay in 
the~-isobar rest system. Using the results of the phenomenological 
analysis of theor~~Alreaction [22J we obtain FH(0)-5.25. In t~e 
literature there are several values cited f?r the parameter ~~: 

0.71 	GeV [23J, 0.765 GaV(24], 0.8 GeV(25]. 
Eleotron energy spectra in d(e,e~x. 
In [15] the final electron energy spectra were measured in the 

reaction of incl~sive electron-deuteron scattering at ~= 1800 and 
large K2. The parameterecO in the caBe of backward scattering and 
the expression for the d(e,e")np cross section is essentially simp
lified and takes the following form 

dC!6'" ali:;: r J I I 
d£d.l2.e =d£dfi.~ -/L + ;r.:Jel~ Ar + ...t4-~ A'r~ / (8) 

where pzz is the degree of target tensor polarization which is con
nected in a standard way with the population of the magnetic suble
vel with deuteron spin projection mzcO; pzz;::1-3no, Azze (S+ +S_-"zCJo)/ 
(~1- G"_ + 6"+ ), where G"m(mct" 0) is the cross section of the d'*d-njJ 
reaction for the case when the turget deuteron has the helicity m. 
Thus the Az asymmetry changes, in the limits (-1, 1) and Azz asym
metry does in ( -2,1). 

The cross section and polar~zation observables in (2) we shall 
ca.lculate in the RIA framework [26] which, in addition to the con

tributions of nucleon mechani sms t takes ;i,nto account the contribu

b 
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tion of the deuteron pole and contact, or "cata.strophic", diagrams. 
The form factors of the dnp-vertex are obtained using the approa.Qh 
[27J and modern realistic DO·s .. The deuteron e.Leotromagnet10 torm 
factors required for the c:llculat10ns are taken from ref.r28]. For 
the nucleon electromagnetic form factors we use the dipole para
metrization and also the scaling law [29]. The contribution of the 
d(e,e1~N process to the electron energy spectrum of the d(e,e)x 
reaction is calculated in the framework of the model described above. 

As can be seen in figures 1,2 there is a good agreement between 
the model predictions and experimental data in the QEP region. Besi
des there is practically no sensitivity of the spectrum to the choioe 
of the DWF model. The sizeable sensitivity of the cross section to 
the chOice of DWF model is in the region of large Eft and theoreti
cal values for the cross section turn out to essentiallyundarest1
mate experLmental ones. In this E' region the ma)Jl contribution to 
the cross section is given by theJ)-wave HMC of DWF. ~e calcula
tions of Laget ~5] in the nonrelativistic impulse apprOximation 
(the nonrelativistic expansion of the interaction operator to terms 
of order m-3 is used in the model) also show the sensitivity of the 
cross section to the short-range par'G of the potentials of the NN
interaction in the large E' region. Note that the inclusion in cal
culations of the final state interactions and MEC leads to conside
rable improvement in the description of the experimental data. How
ever the sizeable discrepancy between the theory and experiment 
still remains. The authors of [15] come to the conclusion that the 
experimental data indicate the lack of HMC in the models of DWF or 
the influence of effects not included in the model (such as six
quark clusters and relativistic corrections). 

We have also investigated the impact of the dibaryon resonance 
(DR) excitation mechanism on the electron energy spectra in the 
d(e,e)x reaction. DR's which spin does not exceed two and which may 
decay to n+p have been considered:JrP=O+; 1-1 , Mo • 2100 MeV, 

J p - rr.p +ro • 195 MeV; -1, I-O , M1.2200 MeV, If =100 MeV,.::r -2 , I-1 , 
M2-2150 MeV, I.:t -106 MeV [32] where J ,P ,I ,Mj and r:r are the spin, 
spatial parity, isotopiC spin'; mass and total width of correspon
ding DR. The parameters describing the amplitude of DR electroexci
tation were estimated by a)(2 method using the experimental data on 
the d(e,ep)n reaction [33]. The DR parameters were chosen so as the 
DR effects in the differential cross sec'tion of d(e ,e~)n reaction 
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8 

dO not exceed the uncertainties in the predicted CI'OSS section 'Ia" 

lues ~usedby. different choice of DWP's. It is important to under
line that the discussed experimental data for d(e,ep)n reaction [33] 
essentially improve the estimate. of the possible DR contribution to 
the e.JnPlitude of the rlld-n,P .reaction in comparison with that 
managed to extract from the analysis o~inclusive electron spectra 
in the d(e,e~x reaction [34]: the values of the parameters decrease 
by an. order. of Jll8gnitude. In large Et region (to the right of QEP) 

the sizeable contribution gives only DR 0+. The calculations show 
that ·the inclusion of the DR 0+ excitation mechanism l~ads to the 
oross section increase (the value of this effect rapidly decreases 
as I K,2/ value increases since the electromagnetic form faotor of the 
DR electroexcitation falls with increasing K2 as (K2)~5 and it ref
lects the six-quark nature of DR) but its contribution turns out to 
be small (less than the disorepancy in the cross section caused by 
the use of different DWF's). Thus neither relativistic corrections 
nor the DR electroexcitation mechanism and nonrelativistic calcula
tions (with inclusion of the final state interaction and MEC effects) 
are able to completely explain the discrepancy between theoretical . 
and experimental values for the cross section in the region between 
QEP and threshold• 

.In this connection we have decided to analyse to what extent one 
may modify the existing DW,Fts in order to describe the experimental 
data on the d(e,e~x reaction in large Et region. The D-wave under
went the modification, it was caused mainly by two reasons. First, 
the D-wave is worse known in comparison with the S-wave (there even 
exists an opinion [35], that the PD parameter ( the percentage of 
the D-wave admixture in DW]' ) has no model independent meaning and 
its valUe may not be unambiguiously determined from the experimental 
data) and, secondly, the D-wave contribution prevails in large E' 
region in the kinematical conditions of the experiment [15]. 

As can be seen in the figure 3, the modification carried out 
in the momentum region 100 ~ P ~500 MeV and especially noticeably 
in the region p E: 300 MeV (however in this region of DWF argument 
the S-wave prevails and therefore the D-wave distortion does not 
lead to sizeable effects in that part of energy spectrum of the 
d(e,~)x "reaction which is determined by this momentum region). In 
the region p ~ 300 MeV the D-wave is increased by (20-30)% and this 
is suffiCient for sizeable decrease of t'1e discrepancy between the 
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m= 1020 KeV 

200 E', KeV ,
Fig.1. The electron energy spectra ~n the d(e,e }x reaction at 
E=84J and 1020 MeV all.d angle Ge=180 [15]. The lovter solid, das
hed and dash-·dotted curves correspond to :following DWl!" s: for 
Paris potential [30], Heid soft-core potential [31] and relat:i.
vistic DWF of Buck-Gross with A = 0 [27J. The dotted curves 
descJ:·ibe the contribution of the d(e,e')Na reaction. The upper
solid curves correspond to the calcul~tions with the modified 
D-w&v~ Paris n1F (see Fig.3) 

-1
10 

·2
10 

-J 
1O 

-t
10 

11 ;: 

300 ' , I '1t60 I ' 'slxJ' E.i,K~V!, I I 

Fig.2. The same as in fig.1 but at E=1189 and 1281 MeV 
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Fig.). Themomentllm de:;>endence 
of the D-wave for various DWF's. 
The solid, dashed and dash-dot
ted curves correspond to the Pa
ris DWF, Reid soft-core poten
tial D\'/F and relativistic D\'IF 
of Buck-Gross for A= 0 ~ase, 
resp. The solid curve wi.th the 
d~p correspond to the modified 
D-wave of Paris DWF (the D-wave 
admixture PD in this case is 
7.79%) 
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FiG.4. The A~ asymmetry for the kinematical conditior~ of the 
experiment [t5J. 7he solid, dashed and dash-dotted c~;rveS cor
respond to the calculations with following D",1F's: for Furis po
tential , relativistic Buck-Gross DWF for 1\ = 0 and the l{eid soft
core potential J),J]t', resp 



theorj ;.~~d. expe:'iment (see fig. 1 ,2). The remaining disorepanoy may 
be t.\scri~,ed to nonoonsidered here meohani'BDls (:MEC, the final state 
interaction and so on). Note also that the ~~lyais of the experi~en
tal data on de:~p inelastio muon-nuoleus soattering.tI.fC7X[11]led to 
the necoessity of increasing the HMC of the nuolear wave funotion in 
the momentum region p ~ 400 MeV. This led to the sizeable inorea.se of 
·the oross seotion in the x?,. 1 region and as a result the oont!Udio
tion between the theory and experiment disappeared. The authors of 
[12-14] oam,e to the analogious oonolusion (they investigated the so
oalled FMC-effeot). Thus from here one may see the important role of 
HMC of DWF whioh at present is still badly known. The diffioulty of 
the HMC determination is oonneoted to the faot that in the kinemati
oal region where it beoomes the most signifioant the additio~l 
(to the impulse approximation) meohanisms oontribute • 

...... 
Polarizatton observables in d(e ,e')np. 
At present the first measurement of the spin dependent asymmetry 

in the soattering of the longitudinally polarized eleotrons by pola
rized nuclear target [36] is already oarried out. This result demon
strates new powerful teohniques in the investigation of the electro
magnetiC interaotion in nuolear physics. 

In this oonneotion let us oaloulate in the RIA framework the 
polarization observables for the experimental oonditions [15J ,i~e. 
baokword soattering (6)e =180°). In this oase (c-O) from 8 indepen
dent polarization observables only two ones remain: Az and Azz (they 
are determilled only by the transverse oomponents of the electronmg
netic current of the rd-l1jl reaotion). 

As oan be seen in fig.4, the differenoes of Az asymmetry values 
for various DWF are small and therefore the asymmetry Az may hardly 
serve as a criterion for the choise of the DWF model. 

It is shown in fig.5 how muoh the Az asymmetry ohanges if we 
use Paris DWF with modified D-wave. In this oase the differenoe is 
not large as for the oase of the energy speotrum sinoe the asymmet
ry is the relative quantity. 

As oan be seen in fig.6, the Azz asyrr~etry is more sensitive 
to the choice of DWF model than the Az asymmetry (in the region 
where the D-wave contribution prevails). It is related to the faot 
that the Azz asymmetry is proportional to the D-wave whioh rather 
appreciably differs for various DWFfs in high-momentum region. 

FIg. 7 shows the cha~ge of the Azz as~nmetry when using DWF 

II 
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Ai 
lU • =1020 MeV 

li'ig.5. Tlle Az asymmetry calculated with Paris DWF-solid curvet 
with modified D-wave as in fig.)-dashed curve. Rinematical con
d1tiona correspond to the experiment [15J 
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Fig.6. The Azz asymmetry for the kinematical conditions ~5].
The notations are as in f1g.4. 
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Fig.7. The same as in fig.5 for the Azz asymmetry 
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with modified D-wave. By the reason of the mentioned above influ
ence of this effect onAzz asymmetry is largel' than on Az asymmetry 
(espeoially in a small E' region). The most strong differences take 
plaoe in that region of the E' vsriable where the contribution from 
the real pion production prevails (see fig.1) and experimentally 
these two reaction channels (eCl-en~ ande.a-e/V/I/lI) are not separa
ted since the energy spectrum d(e,e)x is measured. Note that just 
in this region (the region of the minimum between QEP and the peak 
cOl'r9sponding to the A- 1sobax excitation) the calculations of Laget 
[15] (taking into acoount the real pion pr~duction) are approxima
tely by up to a factor of 1.5 lower than the experimental values. 
The reasons which lead to this difference may be following: the 
smallness of HMC of DWF and the failure of the nonrelativistic ap
proach at such kinematical conditions. 

The reaction of the inclusive deuteron electrodisintegration-- ,(,.with a polarized beam and target d(e,e}np has been investigated in 
detail in the framework·:of the nonrelativistic approach [37]. The 
sensitivity of polarizationobservables to the choice of DWF model, 
MEC, the isobar configurations and to the parametrization of the 
nucleon electromagnetic form factors has been studied. 

Conclusion 

In the paper the reaction of inclusive deuteron electrodisin
tegration in the large K2 region has been analyzed in the frame
work of a general approach (having the relativistic invariance). 
The· comparison of the model predictions with the experimental data 
obtained in (15] hasb.ee:Q. carried out. The measured electron ener
gy spectra in the d(e,e~x reaction also contains an intermediate 
region (between QEP and· the peak corresponding to the.d -isobar ex
citation). The comparison shows that QEP and intermediate regions 
are well described in the relativistic approach. However the pre
dicted cross section in the region between QEP and the threshold 
.of d(e,e1np turns out to be essentially less -than the measured one. 
m this region the HMC of DWF (p ~400 MeV) gives the main contribu
:tion to the cross sectio.n. It is found that existing realistic DWF's 
essentially differ in the region of large momenta and this leads to 
large sensitivity of the cross section in this region on the choice 
of DWF parametrization. We did not take into account the MEC and 
final state interaction contributions. However we showed that 
the DR contribution is small in this region (and decrease as IK2/ 

I4.. 



i:ur:t'f),',:,;" ),. ii1. t1:iist connection the influenoe on the cross section 
o:t ';:l;.€, m,:c mod.:..fication (for the cae~ of DWF D-wave) has been in- . 
vestigllted. It was shown that Elmsll modification leads to essen
tial improvement of the situation. Thus the region between QEP and 
the threshold of d(ete~np (at large K2) may serve as a good infor
mation source about HMO of DWF. However it is necoessary for tats 
to take into accouni; in a common approacl~ such effeots as relati 
vistic corrections, DR, the final state interaction and MEO. 

The polarization observablea in the t(e,e~np reaction have 
been investigated for the Kinematical conditions of the experiment 
[15J. Unfortunately, for the asymmetries (for given Kine
matical conditions there are two asymmetries; Az and Azz) the sen
sitivity to the choiss of DWF model and its HMC decreases. 

Appendix 

The connection of the observables in the formula (1) with the 
scalar aDlpli tudes ~. of the!1fd~.. /'1) reaction is determined by th.e 
following formulae 

ST = fdjdx r/h/':t./f~/t.+/ls/Z..,/,~/7+ 11.111.+ Iltc/J!+ 

+/it(/t+ Ilte/t.-r :l.t.(/ftIZ-i'/~ 1;'llr/~llgl)J 
r.- 2,,- z " 

~ =- ~2! :'2JdX[/ft!J-/~/f,6/~/II1/~/~sl:"~(!/jJ/~IIt,,/// 
".e ~.&(/ - /1';* / I'- 11 II'J = -,z%M ~:o Jt7x.I/77 ( Tf it", - 7;t ft~ + h I;j - ~ts- 

-f;~: ,- r; -t; ~:f,:,t ~; + /,~ 4JlI

) 


R. =..2. a-.!:'l.;:::Ki (I 1> ( / / /~ * .;lf"* 
x :.II /VI Ko .lOX Ke T~"Ii1{ - 7j 7;-& -r 4 J$" - hts 

h £.* / -II' *' '* ~ ,~ - Ts /'3 -+~.t ~ .,.. /,of' f,.j ), 


R~ ; 4/;/4 Re(~~*'~ ~,I:/~'- ~;f*- ;;'h-II-) 
,

AJ-zz = -4';7~ ¥}cIxZm (-/"s-h *+1,.1 t/ + ~4'I;*",,~,t;*+ 

+ ~rh*"+/;.1 Ia~"" ~~ 1,; -(- h.1';;': J. 
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where w,(
/ 

k o ) is the deutet"OD (virtual phOtOll) energy in the 
c.m.s. o~ the {*+ d- n + p reaot~on t :zl=cos6 ,<9 is 

the nucleon emission angle (between k and p) in the c.m.s. of 

the 1*+ d - II + p reaction, and the 1ntegrat10n over :z: 

variable is car.:r1ed out in the l.1m1ts f~ -1 to +1. 
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