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| STAR measures Ws via lepton channel l

p [+ () w+d—WT —set +v

d+u— W~ —e +v
N * WSs couple directly to the quarks
P v and antiquarks of interest

* Detect Ws through e+/e- decay
channels

Measure parity-violating single-spin asymmetry:

(Helicity flip in one beam while averaging over the other)
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‘ STAR Detector Overview I
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‘ STAR Detector Overview I
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‘ Finding Ws Barrel |n|<1 l
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W candidate 2012 event
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Strip index

‘ W algo extension for | n |>1 I

Endcap SMD

Likely QCD 2012 event
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W vyields & charge separation

2 L 1 aamees-a
c S | emE et Tl
o @ P N R ..
m 120 m 120 W- L e- e+ o
100\ 100\ TPC
80— 80—
B Field
60— 60— Le=mT [T -~ .
40+ 40\
20— 20— ~200 cm of tracking
in 0.5T magnetic field
Vertex © g
1
0 0
2 15 -1 05 0 05 1 15 2 2 15 -1 05 0 05 1 15 2
lepton n lepton

2012 AL(n) for Ws Yerar  Jan Balewski, MIT 6



W vyields & charge separation
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Single Asymmetric n Slice

N/star/LTH = Cysrar [ 1+ AL(n) P + Ap(—n)Py + Apr(In)) PPy | #1
Nistar/LT™ = Cpsrar [ 14+ AL(n) Py — Ap(—=n)Py — App(Inl) PP Py | #2
N star/L™F = Cysrar [ 1= AL(n) P+ Ap(—n)Py — Apr(Inl) Py Py ] #3
N,srar/L™~ = Cysrar [ 1= Ap(n)P{ — Ap(—n) Py + App(|nl)PLPy | 74
Single n slice
N -n
AL for both beams measured
from 4 spin dependent yields
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Single Asymmetric n Slice

Nysrar/LTT = Cysrar 1+ An(n) PPV AL(—n) Py + Awp(Inl) PEPY ] #1
,,STAR/L+_ = CnSTAR 1+ AL(n)PlL - AL(—"I)P2L — Apr(|n )PILPQL | #2
Nostar/L™" = Cysrar [ 1= Ap(n) Py {+ AL(—n)Py — Apr(In)) Py Py | #3
N, star/L™" = Cysrar [ U= Ap(n)P{j— Ap(—n) Py + App(|nl) PP Py | 74
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Single Asymmetric n Slice

STAR/L++ = Cysrar | 1+ AL(’?)P{J v )PPy ] #1
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X
Symmetric Pair of n Slices

8 yields from a symmetric “pair of detectors”
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‘ 2012 AL for W ™ eV l

STAR Preliminary Run 2012

> + .
p+p—W" —e“ +v
Is=510 GeV 25 <E; <50 GeV

0.5

ilO‘O
bands

¥  AL(W+) is consistent with theoretical
predictions using the DSSV polarized PDFs

—— DSSV08 RHICBOS
—— DSSV08 CHE NLO
-1~ —— Dssvos Lo with Ay?=1 pdf error ——

3.4% beam pol scale uncertainty not shown * The systematic uncertainties for AL are well
- Remaining syst <10% of stat errors
under control for |ne| < 1.4
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‘ 2012 AL for W ™ eV l

STAR Preliminary Run 2012

> + .
p+p = W° —e“ +v

s=510 GeV 25 < ES < 50 GeV
] ' % AL(W-) is systematically larger than the DSSV

predictions

* The enhancement at ne<0, in particular, is sensitive
to the Au polarized antiquark distribution

Rel lumi
syst
-0.5 ¥  AL(W+) is consistent with theoretical
i predictions using the DSSV polarized PDFs
| —— DSSV08 RHICBOS
B —— DSSV08 CHE NLO
=1— —— Dssv08 Lo with Ay2=1 pdf error ——

3.4% beam pol scale uncertainty not shown * The systematic uncertainties for AL are well
- Remaining syst <10% of stat errors
under control for |ne| < 1.4
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STAR Preliminary Run 2012
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Special thanks to DSSV group !
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| 2012 AL for Z D e'e l

Candidate Z
event @ STAR

Reconstruct initial state
kinematics at leading order:
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| 2012 AL for Z D e'e l

STAR Preliminary Run 2012
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* .
event @ STAR AZ/Y sR;étIuml
L O —
L DSSV08 CHE NLO
-0.1—
L
-0.2—
9 —_—
p+p — Z/v* — e'+e
-0.3— Vs=510 GeV 70 <M, <110 GeV
3.4% beam pol scale uncertainty not shown
—_—
& > + STAR Data
S & 30 Wzyt —eemC
g 0 4 ° - n!<1
— . @ 20
o ® e t
o ]
c @ 10
3 8o,
N 0-3_ o °
% o4 % .
S 9 =
~ 83 .
ql, e ..‘ ..‘...
= 0-2_ d ".0’.: °
* .. .oé. ® o
¢ s,
i .” )
0.1- v e
eblue beam pol o '“ °e
eyellow beam pol
I I

I I
0.1 0.2 0.3 04
reco x, (pol beam)

2012 AL(n) for Ws Yerar  Jan Balewski, MIT | |



| Summary l

STAR Preliminary Run 2012
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3.4% beam pol scale uncertainty not shown
Remaining syst <10% of stat errors
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* The production of W bosons in

polarized p+p collisions provides
a new means of studying the
spin and flavor asymmetries of
the proton sea quark
distributions

STAR has measured the parity-
violating single-spin asymmetry
A. for |ne| < 1.4 from Run 12 data,
providing the first detailed look at
the asymmetry’s ne dependence

AL for Z/y" production was also
measured, and is consistent with
the theoretical predictions
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