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MOTIVATION : Proton Helicity Structure

Simple Quark Models Current Understanding
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MOTIVATION : Current Knowledge of PDFs

* Well measured! SIDIS * FF’s use to tag flavor!
- Not sensitive to » Flavor separation / quark, anti-quark separation!
flavor separation! - But large uncertainties in FFs.

Large uncertainties in anti-quark PDFs in
comparison to quark PDFs
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Theoretical Aspects - W AL

» Probing quark / anti-quark (sea) flavor structure using W boson production at RHIC

W production in p+p,
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which 1s directly related to anti-quark helicity PDFs. _04l
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EXPERIMENTAL ASPECT - RHIC

e RHIC : Relativistic Heavy [on Collider | The World’s first and only polarized hadron collider!

Polarization direction varies from bunch to bunch. Spin pattern changes from fill to fill. Spin rotators
provide choice of spin orientation.
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EXPERIMENTAL ASPECT - STAR

e ST'AR : Solenoidal T'racker At RHIC

RHIC polarized p+p runs : Luminosity
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ANALYSIS -MID RAPIDITY STAR W SELECTION CRITERIA
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e Several tracks
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several EMC
clusters.

e Vector Pt sum 1S
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ANALYSIS -MID RAPIDITY STAR W BG ESTIMATION

>
@ + Electron -1.1<n |<-0.5 Electron -0.5<[n_|<0 Electron 0<n |<0.5 Electron 0.5<[n |<1.1
g | =+ STAR 2013 Preliminary Data-driven QCD Blw-cvme
~ 300~ =W —-evMC i Second EEMC i -Z — ee MC i :l]
8
c
@ 200~ - - ElectroWeak
L 0 Backgrounds
100~ | T -
E_H ' * Determine from
S = L 2 I MC simulation
8 "l_" Positron -1.1 <|ne|<-0.5 Positron -0.5<|n°|<0 Positron 0<me|<0.5 Positron 0.5<h~|6|<1 .1
< 400- - - - 7 >et + ¢
c i BT ' -
- . ‘
W 200- || - -
g

l-- I - '._ o
10 20 30 40 50 6010 20 30 40 50 6010 20 30 40 50 6010 20 30 40 50 60

E; (GeV) E; (GeV) E; (GeV) E; (GeV)
e Data-driven QCD : BG Events which satisfy e*-  Second EEMC : due to “jet” escape detection at
candidate 1solation cuts due to “jet” escape ‘ Primary Background : QCD ‘ “non-existent" East EEMC, estimate based on
detection outside STAR acceptance , Ini>2. “real” West EEMC

Devika Gunarathne — W AL measurements at STAR — APS 2017 — Jan 28-31 2017, Washington, DC 8




RESULTS - W AL - STAR 2011+2012 (published)

e STAR 2011 + 2012 W AL Published Results
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RESULTS - W AL - STAR 2011+2012 (published)

e STAR 2011 + 2012 W AL Published Results
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RESULTS - W AL - STAR 2013 Preliminary vs Published
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eSTAR 2013 W AL Preliminary results is
the Most Precise measurements of W

AL up to date!

eSTAR 2013 preliminary W AL results
consist with published 2011 + 2012

results.
e Uncertainties were reduced by 40 %.

eorward rapidity analysis:  refer :

Amani Kraishan's talk
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SUMMARY

e W boson production in longitudinally polarized p+p collisions at RHIC 1s a unique tool to

probe quark antiquark helicity PDF's of the nucleon.

e Mid-rapidity (Run 11/12): Published W longitudinal single spin asymmetry results

suggest large anti-u quark polarization along with broken QCD sea.

eThe new preliminary results of STAR 2013 W A;, are the most precious measurement of W

A; up to date.

e These results consistent with published STAR 2011+2012 results with reduced

uncertainty by ~40%, and will help to further constrain antiquark helicity PDFs.
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