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Theoretical foundation

O STAR W program in e-decay mode at mid-rapidity and forward/backward rapidity
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Theoretical foundation

O Kinematic range of W production at RHIC

pr>R0 GeV

D. deFlorian, Private communications.
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O Approximate kinematic range at RHIC:
0.06 < x < 0.4for-2<n<2

O Measurement at LHC in high-x range would require

very forward measurements
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Theoretical foundation

O Large-x uncertainties of unpolarized distribution functions
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Theoretical foundation

O Cross-section ratio Rw

O RHIC provides solid sensitivity to unpolarized

distribution functions, in particular at mid-rapidity 5
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O RHIC projections (PHENIX): 300pb! at /s=5006eV **

O LHC projections: 10fb™ at /5=140006eV
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Experimental aspects - RHIC
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Experimental aspects - RHIC

O The world's first polarized proton-proton collider
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Experimental aspects - RHIC

O Polarized p-p collisions Polarized proton runs
160 ‘

O Long production runs at — 100 GeV
'_TQ 140 ‘ 2012 P=52% ' :
Js=2006eV (long. = = 250 GeV
polarization) in 2005, '; T s o S T S
2006, 2009 and 2012 8
Tet and Hadron g 100 P o eeasn
production (Gluon g gt | ,
L = 2012 P=59%
polarization) o ‘
E 60 : 2009 P=34% / 2009 P=56%
O First collisions of S
~
: = 2 =55%
polarized proton beams S 40 } , ‘ TR YTy / 006 P e
,c I 0
at /s=5006GeV (long. S 7
=
pOlGI"iZGﬁOH) in 2009 and Eﬂ 20 /gy 2005 P=47%
2012: W production = Z 2003 P=34%
O — e ] 1 | 1 1
(Quark polarization) O 2 4 6 8 10 12 14 16 18 20
Weeks in physics
XXl International Workshop on DIS and Related Subjects - DIS2013 Bernd Surrow

Marseille, France, April 22-26, 2013



Experimental aspects - STAR l

O OQverview

O Calorimetry system with
2m coverage: BEMC
(-1<n<1) and EEMC (1<n<2)

O TPC: Tracking and
particle ID .

O ZDC: Relative
luminosity and local
polarimetry (500GeV)

O BBC: Relative
luminosity and
Minimum bias trigger

XXl International Workshop on DIS and Related Subjects - DIS2013
Marseille, France, April 22-26, 2013

Bernd Surrow



Recent results - W production

O Mid-rapidity selection criteria

Candidate track and BEMC
cluster reconstructed
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Recent results - W production
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O Mid-rapidity selection criteria

O Match pt> 10 GeV track to BEMC cluster

O Isolation ratios

O pr-balance cut
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Recent results - W production
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Recent results - W production

O Mid-rapidity selection criteria
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Recent results - W production

O Mid-rapidity selection criteria
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Recent results - W production |
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Recent results - W production

O Mid-rapidity: STAR Background treatment / Signal distribution (Run 12)

>
g —+ STAR 2012 Data
< ---- W—ev MC
-1
E 600— 4 [ ] Data-driven QCD L (pb )
c T
o
i Run 9 13
400
Run 12 72
200
Current L Run 13 (Mid-rapidity W trigger BHT3): ~ 100pb
0 ' —
10 20 30 40 50 60 70
G Goal for Run 13: ~165pb™!
eV
= (GeV)
% ‘_'E_ 350 ‘ ‘ : : : /
S n [] Second EEMC = -
< B w-tvMC 300
< C
o 00— B z->eeMC =
= =
o -
200
W 200 -
150
100 100;
50—
0 el :H “HHHIHHH‘HHH‘HHH‘HHH‘HHH
10 20 30 40 50 60 70 ofViar 23/Mar067Apr 207Apr 04/May 18/May 01/Jun 15/Jun
E:_ (Gev) Wed Apr 24 07:11:09 2013 day
XXI International Workshop on DIS and Related Subjects - DIS2013 Bernd Surrow

Marseille, France, April 22-26, 2013



13

Recent results - Z/y* production

O STAR Z / y* results
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Recent results - W/Z production

O STAR W*-and Z / y* cross-section results
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Quarter section

Packaged
APV chip
Installation
completed FGT GEM foil
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Summary / Outlook

O W boson program

O  Mid-rapidity: First proof-of-principle measurement of Rw in Run 9
O  Critical: Measurement of W* and W~ Rw and charge asynnetry as a function ne

O  Backward/Forward rapidity: Upgrade of STAR FGT (Forward GEM Tracker)

O Potential to provide additional constrain from RHIC program for unpolarized
quark distributions for 0.05 < x < 0.5

O Run 12/13 and future 5

%

O Run12/Run13: Long. 510GeV (~85pb! rec.)

, , s of R R
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O Future: Expect and need several long 5006eV e FEWZ NLO CTEQ 6.6
production runs beyond Run 13 0: o olz s ol 1
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