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May 24,1994
UPD A TE OF CEBAF EXPERIMENT 89-228

&

P clarization T ransfer Measuremen ts in the d( &,e p)n Reaction

The Hall A Coillab oration

J.M. Finn ,P.E. Ulmer, spokesm en

Exp erimen t 89-828 will measure the polarizationof recoilprotons in the d('é,e% In
reaction as a function of Qz and recoiimomen tum. At high recoilmomen +tum thisreaction
provides a fundam ental measure of the short-range character of the two-body current,
Peuterium isalsoan eective neutron targetand thisexp erimen twilltestthe validty of the
quasifree appro ximation used in extracting neutron form factorsfrom the complem entary
d(‘é,e% Jp reaction.

The measur emen t will use the Hall A spectrometer pair including a focal plane po-
larimeter. The experimen trequiresa cryogen icliquiddeuterium target and a liquidhydro-
gen target forcross—calilration. Due to the relaxed tolerancesof poiarizationmeasu remen ts
compared to cross sectionmeasu remen ts,thisexperimen tcan run early in the commis sion-
ing phase of Hall A, By exploitingtheirdieren ¢ helicig and second-scattering azim uthal
angle dep endence, allthree comp onen ts of polarizationwillbe simultaneou sly extracted.
In addition, by making measur emen ts on either side of § we will separate ve of the
polarizationresponse functions as well as a com bination of three additional polarization
response functions.

Exp erimen t 89-828 w as appro ved by PAC4 for & of the requested 32 days. The PAC
recommend ed the experiment e optimized tominim izethe thecreticaluncertaintiesin ex—
tracting GE n from the complemen tary reaction. Since then we have reduced the fractional
error in the extracted value of g (= Gg =Gy ) to 5%. This uncertainty is smaller than
that anticipated from the complemen tary neutron experimen t. W e have also determined
an optimal set of kinematics. The gure of merit of the polarimeter has a maxim um at
620 MeV proton kineticenergy which we have chosen for our centraIQ2 point. This also
corresponds to a favorable precession angle of 124 allwin g the extractien of all three
polarizationcomp onen ts.W orking aroun.d thismaxim um we hav e selected two additional
QZ points correspondi ng to proton energies of 250 and 750 MeV (giving three uniformly
spaced Q2 values of @.47, #.94 and 1.41 GevZ /cz) . Furthermor e, by reducing the beam
energy and increasing the electron scattering angle we can reduce the fractionalerror in
the polarizationsfora given Q2 - This has the benecial eect of reducing both the singles
and coincidence rates (thereby reducing our maxim um data rate requiremen t). W e have
chosen a xed beam energy of 1.6 GeV and electroen scatteringangles of 26.9, 42.8 and 61.1
degrees. For the centra|Q2 pointwe can alsoexamine recoiimomen ta2up to 200 MeV/c
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within the aliottedbeam time. Within the full3¢ day request, w e can extend the Gl2 range
of the measur emen ts to 3.2 GeVZ /c2 and the recoiflmomen +tum range to 392 MeV/c.
Since the sensitivig to two-body currents grows with recoilmomen tum itisessentialto

measur e up %to the highest feasiblerecoilmomen ta.

A lower energy version of thisexperimen t isnow underw ay at MIT-Bates utilizinga
polarimeter builtby mem bersof thiscollaboration; the exp erience gained from the Bates
experimen t will be valuable for executing the CEBAF exp erimen t. The polarimeter for
CEBAF isbeing builtby group s from William &% Mary and Rutgers and willbe avalbble
as part of the initialomplem ent of equipmen t.
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