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Abstract
The PR12-13-011 proposal to seeks to extract the deuteron structure function bd1 from a
measurement of Azz. To leading order with an unpolarized electron beam, Azz can be

measured by taking a ratio of electrons scattered from a tensor-polarized deuterium target
and electrons scattered from an unpolarized target. However, higher order asymmetry

terms come into effect when the beam is polarized. This document includes these higher
order terms into the equations used in the bd1 proposal.



1 Asymmetries

The measurement that the PR12-13-001 proposal is promoting is a ratio of the number of
electrons scattered off of tensor-polarized deuterium. Assuming an unpolarized beam, to
leading order this ratio takes the form of
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where NPol is the number of events scattered from a tensor-polarized target, Nu is the number
of events scattered from an unpolarized target, f is a dilution factor, Azz is the quantity being
extracted, and Pzz is the tensor polarization.

A number of other quantities come into play when the beam is polarized, such that its
helicity is parallel to the deuteron spin direction, and when higher order effects are considered.
This includes Ad

V , A‖ = D(A1 + ηA2), and Aed
T from equations 25-28 in [1] as well as the
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ε
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. This gives the form of the counted events
when the target is tensor-polarized as
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and when the target is unpolarized as

Nu = A (LHeσ
u
He + LNσ

u
N + LDσ

u
D) (1 +AEWPb) tu. (3)

Taking the ratio of these types of events, which will be measured during the experiment,
leads to a derivation of
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We can condense this by introducing a dilution factor,
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and assuming that tPol ≈ tu, such that
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We can use this to determine Azz by
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If an unpolarized electron beam is available, Pb = 0 and Azz is greatly simplified to
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