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The motivations for a transverse spin Drell-Yan production (DY) measurement were the focus of
this workshop. In brief, the objective is to test the robust theoretical prediction that the sign of
the Sivers function will differ between semi-inclusive deep inelastic scattering and DY
production. Forward production of low-mass virtual photons from the DY process is also of
great interest to the study of parton saturation at low-x, as discussed at this workshop. This
contribution describes a proposal to demonstrate the feasibility of detecting the production of
low-mass virtual photons in the forward direction at RHIC.

A\DY is a proposed experiment at RHIC to measure the analyzing power for forward low-mass
Drell-Yan production in transversely polarized proton collisions at Vs = 500 GeV. This
presentation reviewed the status of the project and the plans for completing the measurement in
the next two years. The basic measurement is to observe the electron and positron decays of a
virtual photon produced with x> 0.1 and mass M > 4 GeV/c?. The energetic dileptons are to be
detected in a lead-glass calorimeter (ECal) mounted in the forward direction at RHIC interaction
point 2 (IP2). Discrimination of the dilepton signal from background is accomplished by vetoing
hadrons using hadronic calorimetry (HCal) mounted immediately behind the ECal. Further
hadron/electron discrimination will be made by the use of segmented scintillator sandwiching a
converter. The preshower/converter arrangement also will serve to discriminate photon
backgrounds from the dielectrons. Simulations show that a left/right symmetric modular ECal
and HCal can be ~30% efficient for the detection of dielectrons from DY production with xg >
0.1 and M > 4 GeV/c? and can discriminate DY from background. We expect 9400 dielectron
events in a 150 pb™* data sample with this modular arrangement. A primary goal of A\DY is to
establish if charge sign discrimination is a requirement for forward dielectron identification for a
future forward detector facility at RHIC. Charge sign discrimination in the forward direction is
best accomplished using a dipole magnet. A dipole magnet in an interaction region is
challenging for a collider.

A primary question addressed during RHIC run 11 is the impact of collisions at IP2 on
luminosity and backgrounds at IP6 and IP8. The conclusion from RHIC run 11 is that collisions
can be initiated at IP2 without significant impact on IP6 or IP8, and that the integrated
luminosity (Lin) required for the first transverse spin DY measurement can be delivered in
subsequent RHIC runs. Concurrent with the development of 1P2 collisions, we recorded >5 pb™
of polarized proton collisions with left/right symmetric modular HCal detectors. This data is
expected to provide results for forward jet analyzing power.

The proposal then is to stage an ECal and the final preshower/converter arrangement for RHIC
run 12. We propose to record 150 pb™ in RHIC run 12 for transversely polarized proton
collisions at Vs = 500 GeV with this apparatus, with the goal of observing J/y, Y—e*e”and the
dilepton continuum between these two signals as a clear benchmark for DY feasibility. A split-
dipole magnet and tracking stations would get staged for RHIC run 13. Our plan is to acquire a
second data sample with Ly > 150 pb™ with tracking through the PHOBOS split-dipole field to
quantify the role of charge sign discrimination in suppressing backgrounds.
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Schematic of detector considered

Run-12 configuration
(PHOBOS split-dipole expected to be in place, but not used)
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Schematic of detector considered

Run-13 configuration
(Uses PHOBOS Split Dipole for charge sign)
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IP2 In January, 2011
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Jet Trigger

Hadron calorimeter is quiet
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