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We intend to measure the tensor polarization moments of the recoil deuteron in the
range between = 14 and 26 fm-2. With these measurements, important new constraints
will be placed on the deuteron form factors. A high-efficiency deuteron polarimeter,
based upon d-p elastic scattering, will be constructed for this experiment, in addi
tion to a high-power liquid deuterium target and a deuteron transport channel.

A complete understanding of the deuteron would include information on its charge
(Gc), quadrupole (Gq) and magnetic (Gj^) form factors as a function of momentum trans
fer, q. Elastic e-d cross section measurements yield information for Gfj] but cannot
separate Gc from Gq ; to do so requires a measurement of an observable involving a
different combination of the form factors. Two such observables are tgo acd tgi
tensor polarization components of the recoil deuteron following elastic e-d scatte
ring. The only extant experiment involving the measurement of tensor polarization is
one carried out at q2 = 3.02 and 4.12 fm-2 2), xhe lack of a suitable polarimeter
limits the extension of such measurements to higher q where one expects to learn
about such non-nucleonic degrees of freedom as meson exchange currents, N* and AA
components and six quark components in the deuteron, etc.

An extensive survey of the deuteron tensor-analyzing powers of exclusive and inclu
sive reactions with several targets has been carried out at LNS/Saclay 3) (x^ = 191,
395 MeV) and at Indiana 4) (Xjj = 80 MeV). As a result and for the first time, a high
efficiency Tgo polarimeter 10-3 efficiency with I Tgo I 2^ -4) is possible and is
being constructed at Alberta. The polarimeter is based on d-p elastic scattering
with an operating range of T^j = 100 - 280 MeV. It will be calibrated for the analy
zing powers iTii, TgOi T21, Tgg at LNS/Saclay in mid-1986.

The polarimeter shall be used for a d(e,e' "?} experiment at Bates 3) where the
tensor polarization components of the recoil deuteron shall be measured at Tg = 650,
750, 850, 950 MeV (q2 = 14-26 fm-2). The construction of a 7 err long LDg target
capable of withstanding 50 jU,A average electron current is being planned at Bates. A
deuteron transport channel, capable of collimating all elastically scattered deute-
rons that are in coincidence with electrons detected in the OHIPS spectrometer, will

be assembled as well. The channel, in conjuction with a carbon energy-wedge degrader,
will reduce contaminant protons entering the polarimeter to low, acceptable levels.

We plan to acquire 1000 events per energy requiring a total of 724 hours (inclu
ding overhead) which yields an estimated statistical precision for tgo of .08 to .12.
The first measurements at Bates are anticipated in late 1986 following the energy
upgrade of the accelerator.
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