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s Asymmetry in the sea quarks: STAR W program

Recent global fit of polarized u,d anti-quarks
distributions to DIS and SI-DIS measuremnt

de Florian: http://arxiv.org/pdf/0904.3821v1
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Krar ‘ Probing quark flavor structure using W boson l
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Krar ‘ Probing quark flavor structure using W boson l
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Krar ‘ Probing quark flavor structure using W boson l
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Krar ‘ Probing quark flavor structure using W boson I
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Yerar Predictions for W AL
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Yerar Predictions for W AL
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Yerar Predictions for W AL
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*fAR

‘ Predictions for W AL l
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Yerar Predictions for W AL

! A Oy — O—
AL | PaposWELX s et+ X el L —
0.4 STAR /5 =500 GeV ]
25 < Ef <50 GeV - -
0.3F g
L - W
0.2:-W T I Ar
B | [T
( AW—_@ A :1(%_&) 0,—0
_— | 2\ & d /LTG5 15
OVFkF/——m——FV—m———— ;
I IEEEEEE W= W+ RHICBOS
: E - - — DNSK
—0.1F ; ... — DNS-KKP
| v _ 1 (A Auy DSves )
—0.2F A u ) DSSV08 AW* _ Ad
e —
—03F w+ d
N
W+ AU,
- 1
E | | |
-2 —1 0 1 2
r1 <K T T ~ Ty xr1 > ITo

Ws @ STAR PANIC 2011 Jan Balewski, MIT 4



| |

Yerar Predictions for W AL
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*fAR Barrel EM

Calorimeter:
Lepton Energy
Vetq jets

— Endcap EM
<€ Calorimeter:
~ Veto jets

Wijecﬁon Chamber (TPC):
A Vertex

: — Charge Separation
1“ - ] : “ Veto jets

Pythia+Geant p+p->W->e+v event @ 500 GeV
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Yerar ‘ Reconstructed W—e+v Event (movie) I

STAR W-event candidafze
p+p 500 GeV |
April 2009

Ws @ STAR PANIC 2011 Jan Balewski, MIT 6



erar Reconstructed Di-jet Event (movie)

1.4 million di-jet events
dominant physics background for 600
WV extracted events
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erar Reconstructed Di-jet Event (movie)
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Year ‘ Other Reconstructed Events l

1,400,000 di-jet events

were dominant physics
background for Ws

STAR di-jet event
p+p 500 GeV
April 2008

Example of reconstructed
ptp =4 et e-
reco Zmass=94 GeV
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Hrar ‘ W reconstruction: Lepton Isolation l

Lepton Isolation Cuts:
*Require TPC track with p; > 10 GeV

*Extrapolate track to Barrel Calorimeter
*Require highest 2x2 cluster around pointed tower sum E; > 15 GeV

*Require excess E; in 4x4 cluster < 5%

*Match track to 2x2 cluster position

4 x4
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Fear W reconstruction: Suppress QCD Background

Suppress jets with leading hadron
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Fear ‘ e+/ e- charge separation in STAR TPC l
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Far ‘ Expected Reconstructed W—e+ v spectrum l

W Signal

Yield
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Expect a Jacobian peak vs. E;

QCD Background
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Expect a steeply falling, but
large background
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Yrar | Tacobian peak shape: 2 Body Decay & Kr-smearing

Isotropic decay W — e+ v
prob. density: fo(o,cosf) = const,
electron Pr = P, =sin 6, where P, = 40 GeV/c.

Hence, prob. density: fp,(Pr) =

const

 V1=(Pr/P)?

has singularity at Pr = 40 GeV/c
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Yrar | Tacobian peak shape: 2 Body Decay & Kr-smearing
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Hear ‘ Data/MC Comparison l

reco p+p = WE—ret v (Wit added)
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Y ‘ Extracting the W Signal l
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W ‘ Extracting the W Signal l
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*fAR ‘ Reconstructed Jacobian Peak for W+/- Run 9 l
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Herar u-quark polarization seen with ‘naked eye’

negative helicity
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‘naked eye’ means big detector + 2 counters + a hand calculator
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Herar u-quark polarization seen with ‘naked eye’
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Herar _ u-quark polarization seen with 'naked eye’

negative helicity
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s ‘ Measured W+/- Spin asymmetry AL Run 9 l
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Hear ‘ Measured W+/- Spin asymmetry AL Run 9 l
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s ‘ Measured W+/- Spin asymmetry AL Run 9 l
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Fear ‘ Projections for future W+/- AL I
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Fear ‘ Projections for future W+/- AL I

AY" =0.14 £0.19 (stat.) & 0.02 (syst.) £ 0.01 (norm.)

AV = —0.27 £ 0.10 (stat.) & 0.02 (syst.) & 0.03 (norm.)

O  AL(W*) negative with a significance of ~3 0

O AL (W) central value positive

O Measured asymmetries are in agreement with
theory evaluations using polarized pdf's
(DSSV) constrained by polarized DIS data

= Universality of helicity distr. functions!
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Yerar ‘ Forward tracking upgrade l

~ o~
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*FGT: 6 light-weight triple-GEM disks using
industrially produced GEM foils (Tech-Etch Inc.)
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Yerar ‘ Forward tracking upgrade l

FGT quadrant
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*FGT: 6 light-weight triple-GEM disks using
industrially produced GEM foils (Tech-Etch Inc.)
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ear ‘ Run 11 Data Set (Spring 2011) l

* Transverse Dataset (8 weeks of data taking):
— W Trigger Sampled: L~ 25 pb, P ~50%
— Possible feasibility studies for W A?

* Longitudinal Dataset (9 days of data taking):
— W Trigger Integrated: L~ 12 pb, <P>~43% (online)
— Similar to Run 9 dataset with slight increase in polarization

Run 11 Longitudinal W Trigger Run 11 “Online” Analysis: L~3.5 pb-1
B g u Real time 'on the Cloud' reco.
) @ 25— of W-boson candidates with
B ~ [n|<1 at STAR from 2011 p+p
410 et f o N collisions at ys=500 GeV
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o = o
& 8 __ ................................................................................................................................................ :
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*fAR ‘ Summary I

* Run 9: First observation of W production at STAR
First collision of polarized proton beams at /s = 5006eV (P~40% / L~14pb-1)

W= Cross-section and Parity violating single-spin asymmetry measurement

Critical analysis aspects:
Charge-sign discrimination at high pT
Rejection and treatment of QCD background

W AL paper published, W cross section paper in preparation

* Forward tracking upgrade, large luminosity & polarization
allow STAR to access helicity of the sea quarks
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