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In addition to ts crucial role n accurately determining the polarized gluon structure function
for the praton via measurcments of the longitudinal spin correlation coefficient (A, ) in ppr —= ¥ + jel
reactions at s = 200 GeV, the proposed end-cap electromagnetic calorimeler {FFL{J‘H“} upgrade to
STAR alse allows impertant determinations of ﬂ.nnr-ap{ cific quark and antiquark polarizations
through measurements of the ¢*(v) decay of W* bosons produced in collisions of longitudinally
pularized protons at vs = 500 GeV. The allity to relate the measured jrarity- v:uLLtlnD single spin
asymmetry (A, ) directly 1o the guark o .1um|1mrL polarization is greatest when the ¢ from Wt
decays are e ll. cled at large pseudorapidity, | < 1 < 2, corresponding to the acceptance of the
propasied EEMC,

Fig. | shows the expected n distribution of ¢ [rom W* decays for pp collisions at vs = 5tH)
GeV oas pencrated by PYTINA [1]. Simple expressions for the W' production cross section from ref,
[2] provide substantial mmsight. In particular, when the W= are produced at large rapidity, Voo then i
leading-order. we expect the most asymmetric collisions in the mitial state corresponding m the
pantonie et lractions, v, => x,. Por such asvmmetric collisions, we expect (Fig, 2) o direct
relationship between the measured A, and the w(d) and d (i) pelarizations.

To test this idea, o simulation model for the pp— WX — e (v)X reaction at vs = 500 GeV
wis developed. Events were penerated for W production, excluding the proton polarization, using
PYTHIA. The partonic kinematics for the event were then used to evaluate the expectud A, for each
of the two beam longitudmally polanized beams (assuming L= 07) Lmnf.: the cxpr::ahmua From
ref. 12] and polarized structune functions from ref. [3]. The detection of ¢ from W' decays was
miewdeled by including only the acceptance of the STAR TPC and barrel and cnd-cap EMC. The
events were subjected 1o particle identification cuts to distinguish #* from the most important
background arising from the prolilic production of hadrons (A* = protonstanti-protons), K and ©*)
with Inryc trnsyerse momentum, po> 10 GeVic. Other backgrounds such as 2% decay, with only
single e deteeted amd single electrons from the Dalitz decay of high- -p, T have been considercd
ond found to be neghgible. Clean distinetion hetween 22 and = relies on (1) isalarion cues applicd
to the candidate ¢, (2) the much smaller response of the EMC to incident 4! relative 1o e, and (3)
rejecting events that have an accompanying jet with pp = 8 GeVie in the azimuthal angle range, In

0, ¢, Il = 1 radian, The tist two of these cuts E‘H\c‘ been discussed before [4]; the third cut
further J:,duu_f-. the: hadronic background by an additional order of magnitude. The end resull is that
STAR can cleanly detect ¢ from W' decays.

ig. 3 shows the expected A, for the four independent quantities that can be measured
(asymmetries from cither beam longiudinally polanzed. and detection of either & ure”), To
cramine il the measured asymmetries are directly related to quark and antiquark polarizations, the
identities of the partons mnvolved in the W= production were examined. Figs. 4 and 3 show the x
distribution of the initial-state partons, available from PYTHIA for two different ranges of ¢~
psendorapidity.  It's clear that only when the ¢ are detected at large 0 that A, can be dire clly related
W u{d) and d{w) polanzatiens,

The next step to take with the simulation model is to attempt the reconstruction of the
initial-state #(d) and d(5) momentum fractions (1) assuming collincar collisions.  As well, a more
accurate simulation of the response of the STAR detector is ﬂs.:-en;m_l e quantitatively establish the
accuracy of the determination of the w(d) and diii) polarizations.
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