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3.18 SENSITIVITY OF PROTON POLARIZATION IN d(€,e'B)n REACTION
T0 NEUTRON ELECTRIC FORM FACTOR

M.P. Rekalo, Ge.I. Gakh, A.P. Rekalo

Institute of Physics and Technology, the Ukrainian Academy
of Sciences, Kharkov 310108, USSR

We carried out the theoretical analysis of the proton polarization
from the d(e,e'F)n reaction in order to investigate its sensitivity
to the neutron electric form factor Gg . In EEF general case, all
components of the proton polarization vector /~ are nonzero. They are
defined by five structure functions L
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where © is the differential cross section for the d(e,e'p)n process
with unpolarized particles, ﬂe = =1 depending on the mutual orienta-
tion of the initial electron spin and momentum,/v/is the kinematical
factor, &2 is the parameter describing the virtual photon linear
polarization, ¥ is the angle between the electron scattering plane
and the / *d—»np reaction plane (xz), [—72'/0) and/%m are the structure
functions, the z axis is directed along the virtual photon 3-momentum.

The structure functionsf%nﬁé%)Ekp,K{)are calculated here in the
framework of the relativistic impulse approximation (Fig.1)(é&>is the
proton scattering angle in the /ﬁd-—>np reaction c.me.s., Enp is the
n-p c.m.s. relative energy). The dnp-vertex form factors are taken
from 2 using the Paris deuteron wave functionB). The dipole fit and
the scaling law relations are used for the proton electromagnetic form
factors and for the neutron magnetic form factg;.

The sensitivity of some components of the £ to the Gpn is demons-
trated by using the following three parametrizations 4) for GEn:

(1)- Gm=fln2‘@5/a//[2-56;2') , (2)- Gp =0 and (3)= Gp,= T Gy, where
JWUL=—1.913 5 Z‘=/(/A?ﬂ7 , /72 is the nucleon mass.

It is seen from Fig.2 that at Op< 900 the R{I=p{L)/(H | + Hyp)
weakly depend on 6%3( H11, H22 are the transverse structure functions
for the d(e,e'p)n cross section in the unpolarized case). However,
in the region afé&;: 90° (where the interference between the neutron
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and proton diagrams is essential) the sign of the R(;) changes. It is
natural that at £,) 90° the main contribution must be from the neutron
diagram, Low R‘Qf)polarization values near &p~180° are determined by
the smallness of the GMnGEn product. The high energy neutron polari-
zation (or the low energy proton polarization in the lab.system) ap-

pears to be sensitive to the GEn value just até%2180°. The angle é&fv
at which the sign of the R{Q) changes depends on the GEn form factor

parametrization. This may, in principle, be used for determining GEn'
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Fig.1. Feynman diagrams
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Fig.2, The dependence of the R{;), R(g)on the choice of GDn para-

metrization., The dashed, solid and dash-dotted curves correspond

to parametrizations 1, 2, 3 (see the text) of Gp,» respectively.
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