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Theory

B. Kernssezc) al. (SeaQuest Collaboration), APS April Meeting 2016.
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o Unpolarized dbar/ubar distribution can

be probed via Drell-Yan scattering.
s

o E-866 measured this ratio and found it o= 3
to fall below one at high x (~0.3) 0.5 —=22 ySS —
o SeaQuest recently extended the dbar/ubar Yo o1 o2 o3 o 05 o
measurement to higher x. 25 : —
Q=2GeV,90% c.l.
o E-866 and SeaQuest appear to find different °f CTIONNLO
distributions. C:g
2
o  More direct and indirect data is needed at ;3
high-x to help constrain the distribution.
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W Boson Production Through p+p Collisions
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o The charged W cross-section ratio
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is proportional (at LO) to the dbar/ubar ratio  [ZW™* u(z1)d(z2)

can be used to constrain the sea quark

distributions
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W bosons are sensitive to quark/anti-quark
distributions. They can be accessed via the W
leptonic decay channels in proton + proton collisions

>u+d—WT et +v

>d+u— W —e +1v

+/- is positron/electron from W leptonic decay
Ng is number of observed W events
Ng is number of background events

€ is the measured W efficiency




Relativistic Heavy lon Collider

o RHIC is the world’s first polarized hadron collider

o Over the past several years luminosity at RHIC has
steadily increased

Polarized proton runs
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Solenoidal Tracker At RHIC

o Calorimetry system with 27 coverage n=-1.1

» Barrel electromagnetic calorimeter
(BEMC),-1<n<1

» Endcap electromagnetic calorimeter
(EEMC), 1.1<n<?2

o Time projection chamber (TPC), || < 1.3

o The 2017 (transverse p+p Vs = 510 GeV) run is expected
to add ~400 pb* more data

Production runs at Vs = 500/510 GeV

2011 25

2012 75

2013 250

2017 400 (expected)
Combined 750

APS 2017 Meeting: January 28-31, 2017




STAR Kinematics

W-

o RHICBOS-CT10
o4t pT > 25 GeV/c

o Approximate kinematic range at STAR mid-
rapidity (TPC + BEMC)

> 0.1<x<03for-1<n<1 > oy
o  For collision energies of Vs = 500 GeV and
1=0, (x; = X,)
> X _ MW/\/S _ 0.16 ot by b b b b b b b i
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STAR Kinematics

W-

o RHICBOS-CT10
o4t pT > 25 GeV/c

o Approximate kinematic range at STAR mid-
rapidity (TPC + BEMC)

» 0.1<x<03for-1<n<1 x> o

o For collision energies of Vs = 500 GeV and
1=0, (x; = X,)
> x=My/Vs=0.16 : é+/'-p;<,éljdyb—-rapidity |
o InSTAR the EEMC could be used to obtain a 30 |
more forward eta-bin (1.1 < 7 < 2) which T
would extend the x reach of STAR 2.5 L S e 0
> 0.06<x<0.4for-2<n<2 ) 207 e
u@) o 1.5 2257 U U SRR N
o  Analysis of this forward EEMC eta-bin is Pl
currently underway 10
051 E-866 sy%. :
SeaQuest s;}s.
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Selecting W Candidates

Mid-rapidity STAR W selection criteria

> Match p; > 10 GeV/c track
to BEMC cluster

> Isolationratio 1/
Isolation ratio 2

» prbalance cut

» Leads to good charge TPC track extrapolated to

discrimination
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Charged W Cross Section Ratios

 pepoWKoeX Run 11+12 o Run 11 + 12 preliminary result (~100 pb)

- STAR Preliminary ..
5 (s =500/510 GeV ” Preliminary

o Run 13 will add ~ 250 pb

o STARRun 17 is expected to add ~ 400 pb

I Ny more data
C —e— STAR Preliminary | L = 102pb” R
3 ,,:;;"":Tj'. 5 systematic Unce:l'tainty ° A
- [ McFM-CT . °
2 hCB08 865 —4-— o Charge W cross-section ratio vs. lepton
i FHOB05.0T10 seudo-rapidity precision is dominated b
: Yy y
ob L L ; s statistics.
| Ne
; 8 otp 5 Wit - e4X Py (poe The W boson rapidity can now also be
7| STAR Preliminary FE73 Systematic uncertainty reconstructed at STAR via its recoil. (Needed
+ C - [1 mcrmcTi0 . .
; 65—\15—500/510 GV RHICB0S 8BS for run 11 transverse single-spin asymmetry
5E RHICBOS-CT10 measurement, Phys.Rev.Lett. 116 (2016))
4
3 . . . .
): e Work is ongoing to improve the systematic
- Run 11+12 uncertainty associated with the
1= . . . e
- Preliminary reconstructed W boson rapidity.
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STAR Run 13 Statistical Impact

o Run 13 will significantly improve the statistical precision of the
STAR measured W+/W- cross section ratio.

Run 13 Statistical Impact
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o Further improvement is expected from Run 17 p+p 510 GeV data,
with ~ 400 pb* expected.
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Run 13 Analysis Update

1) Run 13 recently switched over to a new tracking 'E
algorithm which resulted in e Runi13  ewesmew
. . . Ao Day.76-126).... O
» Higher track reconstruction efficiency at large Zem_ 77777 (ba y 777777 - ‘) I
luminosity oot e ,,,,, AN WA NN P SN PO S
» W+ and W- efficiencies for run 13 show similar Codb g e B e
behavior as those measured in run 12 R s R S S
0.2 F v
» Average efficiency ~ 50% APIHNNE WU W NS NS N S U S
0:‘ ‘ ‘-0.8‘ ‘ ‘-0‘.6‘ ‘ ‘-0‘.4‘ ‘ ‘-0‘.2‘ ‘E‘t (‘?B‘ ‘ ‘0f2‘ ‘ ‘Of4‘ ‘ ‘0.‘6‘ ‘ ‘0.8‘ =
2) The BEMC was calibrated using run 13 p+p 510 GeV data and is now applied to the ongoing
run 13 analysis (used in STAR 2013 W A, Prelim. Results shown at INPC and SPIN 2016).
> Comparlson of the Final Zs, Unlike Charge pairs Day 76-126 Final Zs, Unlike Charge pairs
Z mass between 24 _Z_ZmassUnike . _Z ZmassUnlike
: Entries 177 C .
the dataand MC 2 Run 13 = Run 13 e ™
20— C
show good - (Data) bt 16352220 F (MC)
16E- Mean  89.07 +064 - «/ndft 1406717
agreement 14 Sigma  6.423 £ 0.755 200— Constant 251.7 + 11.3
12; E Mean 88.72 + 0.12
10? 150 Sigma 3,526 + 0.118
2;: 100(—
4E sol-
2 r
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STAR measured cross-section ratio using W production
» A complimentary measurement to SeaQuest and E-866

» Should help further constrain the sea quark PDFs
Preliminary results of measured cross-section ratios using Run 11 and 12 data

sets have been released as a function of lepton pseudo-rapidity and W boson
rapidity

Run 13 analysis now takes advantage of recently implemented

» Barrel electromagnetic calorimeter calibration

» Tracking algorithm

Run 13 data set (~250 pb™ )to be included into the cross-section ratio
measurement soon

More forward eta-bin (1.1 — 2.0) looking to be added to the cross section ratio
via the electromagnetic endcap

Long 510 GeV run in 2017 at transverse spin polarization of about 400 pb
should further improve the charged W cross-section ratio precision.
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Mid-Rapidity W+~ Backgrounds

Run-11: W* Background Contributions Run-11: W Background Contributions
. 200 E
o Data-driven QCD backgrounds . DR t0f- Jf oata -1
satisfy e*/ isolation cuts e £ b rven o 100l 5 surooco
E i [ second EEMC C Second EEMC
F - W v MC 80— I W— v MC
o Second EEMC backgrounds 3 - — g - e
= 60—
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. L. . 60— o
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coverage for-2< 1 <-1.1 : L : .
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o Second EEMC backgrounds are
estimated from EEMC located
Run-12: W* Background Contributions Run-12: W™ Background Contributions
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Run-12
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W+~ Efficiencies (Runs 11 and 12)

Run-11

o 2012 running had lower W*/- efficiencies due to higher luminosity
running.

o This lead to more pile-up in the TPC, which resulted in less
efficient track reconstruction.

o Minimal charge dependence leads to small contribution to the
charged W cross-section ratio
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