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parabola and the 1σ uncertainty in any observable would correspond to ∆χ2 = 1. In order to account for unexpected
sources of uncertainty, in modern unpolarized global analysis it is customary to consider instead of ∆χ2 = 1 between
a 2% and a 5% variation in χ2 as conservative estimates of the range of uncertainty.

As expected in the ideal framework, the dependence of χ2 on the first moments of u and d resemble a parabola
(Figures 3a and 3b). The KKP curves are shifted upward almost six units relative to those from KRE, due to the
difference in χ2 of their respective best fits. Although this means that the overall goodness of KKP fit is poorer than
KRE, δd and δu seem to be more tightly constrained. The estimates for δd computed with the respective best fits
are close and within the ∆χ2 = 1 range, suggesting something close to the ideal situation. However for δu, they only
overlap allowing a variation in ∆χ2 of the order of a 2%. This is a very good example of how the ∆χ2 = 1 does not
seem to apply due to an unaccounted source of uncertainty: the differences between the available sets of fragmentation
functions.
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FIG. 4: Parton densities at Q2 = 10 GeV2, and the uncertainty bands corresponding to ∆χ2 = 1 and ∆χ2 = 2%

An interesting thing to notice is that almost all the variation in χ2 comes from the comparison to pSIDIS data.
The partial χ2 value computed only with inclusive data, χ2

pDIS , is almost flat reflecting the fact the pDIS data are

not sensitive to u and d distributions. In Figure 3, we plot χ2
pDIS with an offset of 206 units as a dashed-dotted line.

The situation however changes dramatically when considering δs or δg as shown in Figures 3c and 3f, respectively.
In the case of the variation with respect to δs, the profile of χ2 is not at all quadratic, and the distribution is much
more tightly constrained (notice that the scale used for δs is almost four times smaller than the one used for light
sea quarks moments). The χ2

pDIS corresponding to inclusive data is more or less indifferent within an interval around
the best fit value and increases rapidly on the boundaries. This steep increase is related to a positivity constraints on
∆s and ∆g. pSIDIS data have a similar effect but also helps to define a minimum within the interval. The preferred
values for δs obtained from both NLO fits are very close, and in the case of KRE fits, it is also very close to those
obtained for δu and δd suggesting SU(3) symmetry.
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Key signature: High pT lepton 

(e-/e+)(Max. MW/2) - Selection 

of W+/W- : Charge sign 

discrimination of high pT 

lepton

Required: Lepton/Hadron 

discrimination 

 

Bernd Surrow
HEP / NP Seminar - SMU
April 12, 2010

Theoretical foundation
10

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

x1 =
MW√

s
eyW

x2 =
MW√

s
e−yW

yl = yW +
1
2

ln
1 + cos θ∗

1− cos θ∗

y∗l

pT = p∗T =
MW

2
sin θ∗ MW√

s
= 0.16

Total (√s=500GeV) σ(W+)=135pb and σ(W-)=42pb 

RHICBOS W simulation at 500GeV CME

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

0 20 40
pT (GeV)

dσ
/d

p T (
pb

/G
eV

)

W+ W- (PDF: CTEQ5M)

Total cross-section: 14.3pb
Total cross-section:  8.0pb
1 < ye < 2
pT > 0GeV/c

2
4
6
8

10
12
14
16
18
20

0 20 40
pT (GeV)

R
at

io
 σ

(W
+ ) /

 σ
(W

- )

Ratio: σ(W+) / σ(W-) =  1.8
1 < ye < 2

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

0 20 40
pT (GeV)

dσ
/d

p T (
pb

/G
eV

)

W+ W- (PDF: CTEQ5M)

Total cross-section: 134.7pb
Total cross-section: 42.0pb
pT > 0GeV/c

2
4
6
8

10
12
14
16
18
20

0 20 40
pT (GeV)

R
at

io
 σ

(W
+ ) /

 σ
(W

- )

Ratio: σ(W+) / σ(W-) =  3.2
No cuts

RHICBOS W simulation at 500GeV CME

0
1
2
3
4
5
6
7
8
9

10

0 20 40
pT (GeV)

dσ
/d

p T (
pb

/G
eV

)
W+ W- (PDF: CTEQ5M)

Total cross-section: 100.9pb
Total cross-section: 20.5pb
-1 < ye < 1
pT > 0GeV/c

2
4
6
8

10
12
14
16
18
20

0 20 40
pT (GeV)

R
at

io
 σ

(W
+ ) /

 σ
(W

- )

Ratio: σ(W+) / σ(W-) =  4.9
-1 < ye < 1

0
1
2
3
4
5
6
7
8
9

10

0 20 40
pT (GeV)

dσ
/d

p T (
pb

/G
eV

)

W+ W- (PDF: CTEQ5M)

Total cross-section: 134.7pb
Total cross-section: 42.0pb
pT > 0GeV/c

2
4
6
8

10
12
14
16
18
20

0 20 40
pT (GeV)

R
at

io
 σ

(W
+ ) /

 σ
(W

- )
Ratio: σ(W+) / σ(W-) =  3.2
No cuts

x1

x2

νe (ν̄e)

e+ (e−)

W+ (W−)

u /∆u (d /∆d)

∆d̄ /d̄ (∆ū /ū)
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Theoretical foundation
W boson kinematics relevant for STAR rapidity acceptance
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Leptonic rapidity inherits 

relation to mean x  

Forward rapidity: 

η> 0
<x1> larger than <x2>

Backward rapidity:

η< 0
<x1> less than <x2>

Mid-rapidity:
η~ 0
<x1> similar to <x2>

< X1,2 >� MW√
S
e[±η/2]

D. deFlorian and W. Vogelsang, hep-ph/1003.4533



 

Bernd Surrow
HEP / NP Seminar - SMU
April 12, 2010

Theoretical foundation
AL  behavior for STAR mid-rapidity and forward/backward rapidity region  

12



RHICBOS W simulation at 500GeV CME

-0.4

-0.2

0

0.2

0.4

-2 -1 0 1 2
ye

A
(y

e)

W- No pT cut

DSSV08
deFlorian/Vogelsang (NLO)

-0.4

-0.2

0

0.2

0.4

-2 -1 0 1 2
ye

A
(y

e)
W- pT > 25GeV/c

DSSV08
deFlorian/Vogelsang (NLO)

-0.4

-0.2

0

0.2

0.4

-2 -1 0 1 2
ye

A
(y

e)

W+ No pT cut

DSSV08
DNS-K
DNS-KKP

RHICBOS (Resummation)

-0.4

-0.2

0

0.2

0.4

-2 -1 0 1 2
ye

A
(y

e)

W+ pT > 25GeV/c

DSSV08
DNS-K
DNS-KKP

RHICBOS (Resummation)

 

Bernd Surrow
HEP / NP Seminar - SMU
April 12, 2010

Theoretical foundation
AL  behavior for STAR mid-rapidity and forward/backward rapidity region  

12

Calculations:
1) RHICBOS: P.M. Nadolsky and C.-P. Yuan, Nucl. Phys. B666 (2003) 31.  
2) deFlorian / Vogelsang: D. deFlorian, private communications.
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AW−

L =
∆ū

ū

x1 � x2

AW+

L = −∆u

u

x1 � x2
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∆ū

ū
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Collider: The First polarized p+p collider at BNL
13

Long 200GeV production runs at √s=200GeV (long. polarization): Run 6 / Run 9

First collisions of polarized proton beams at √s=500GeV (long. polarization): Run 9

RHIC 
RUN

s [GeV] Lrecorded [pb-1]
(trans.)

Lrecorded [pb-1] 
(long.)

Polarization
[%]

RUN 2

RUN 3

RUN 4

RUN 5

RUN 6

RUN 8

RUN 9

200 0.15 0.3 15

200 0.25 0.3 30

200 0 0.4 40-45

200 0.4 3.1 45-50

200 3.4/6.8 8.5 60

200 7.8 - 45

200 / 500 - 25 / 10 55 / 40

Performance  

Absolute Polarimeter 
  (H jet)

RHIC pC Polarimeter

PHENIX
STAR

Siberian 
Snakes

Spin Rotators
Siberian 
Snakes

Pol. 
Proton 
Source

200 MeV 
Polari-
meter

Rf Dipole Strong AGS snake

AGS polarimeters

Helical Partial 
Siberian Snake

Partial Snake
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The STAR Experiment
Overview

14

Wide rapidity coverage of STAR 
calorimetry (Jets /Neutral 
Pions / Photons) system:  

FPD: -4.1 < η < 3.3

BEMC: -1.0 < η < 1.0

EEMC: 1.09 < η < 2.0

FMS: 2.5 < η < 4.0

BBC/ZBC: Relative 
luminosity and local 
polarimetry 

BBC: Minimum bias 
trigger

TPC: Tracking and PID using dE/dx 
for |η| < 1.3 and pT < 15 GeV/c

Key elements for STAR Δg(x) program:

Higher precision on Δg(x) : Luminosity / DAQ 
upgrade (DAQ 1000)

Sensitivity to shape of Δg(x): Correlation 
measurements

Low-x region of Δg(x): 500GeV program / 
Asymmetric collisions (Forward calorimetry)

x1 (2) =
1√
s

�
pT3e

η3(−η3) + pT4e
η4(−η4)

�

TPC

FPD
BBC BBC

BEMC

EEMC

FMS



�p + �p→

ALL =
σ++ − σ+−
σ++ + σ+−

=
1

P1P2

N++ −RN+−
N++ + RN+−
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ΔG - Recent results
What is required experimentally to measure the gluon spin contribution?  

15

• Study helicity dependent structure 

functions (Gluon polarization)!   

Double longitudinal-spin asymmetry: ALL 

Require concurrent measurements:

• Magnitude of beam polarization, P1(2)                                                           

RHIC polarimeters

• Direction  of  polarization vector 

• Relative luminosity of bunch crossings with 
different spin directions                                                                                  

• Spin dependent yields of process of interest Nij

STAR experiment

RHIC polarimeters

γ + X cc̄ (bb̄) + Xjets + X
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Inclusive Jet production - Data Understanding - Run 6
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ΔG - Recent results: Jet production

Preliminary Run 6
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STAR Run 6 Cross-section result: Mid-rapidity Inclusive Jet production
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Data are well 

described by 

NLO pQCD plus 

hadronization 

and underlying 

event 

corrections

Preliminary Run 6

STAR
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ΔG - Recent results: Jet production

Preliminary Run6
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ΔG - Recent results: Jet production
18

8.3% pol. uncertainty not included

RUN 6 results: GRSV-MAX / GRSV-MIN  ruled out - ALL result favor a gluon polarization 
in the measured x-region which falls in-between GRSV-STD and GRSV-ZERO

Consistent with RUN 5 result (Factor 3-4 improved statistical precision for pT>13GeV/c)

ALL systematics (x 10 -3)

Reconstruction + 
Trigger Bias

[-1,+3]
 (pT dep)

Non-longitudinal 
Polarization

~ 0.03
 (pT dep)

Relative 
Luminosity

0.94

Backgrounds
1st bin ~ 0.5
else ~ 0.1

pT systematic ± 6.7%

STAR Run 5 / 6 ALL result: Mid-rapidity inclusive jet production 

STAR Collaboration, PRL 100 (2008) 232003.
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ΔG - Recent results: Global analysis 
Global analysis incl. RHIC pp data

19

TABLE I: Data used in our analysis [2, 3], the individual
χ2 values, and the total χ2 of the fit. We employ cuts of
Q, pT > 1GeV for the DIS, SIDIS, and RHIC high-pT data.

experiment data data points χ2

type fitted

EMC, SMC DIS 34 25.7

COMPASS DIS 15 8.1

E142, E143, E154, E155 DIS 123 109.9

HERMES DIS 39 33.6

HALL-A DIS 3 0.2

CLAS DIS 20 8.5

SMC SIDIS, h± 48 50.7

HERMES SIDIS, h± 54 38.8

SIDIS, π± 36 43.4

SIDIS, K± 27 15.4

COMPASS SIDIS, h± 24 18.2

PHENIX (in part prel.) 200 GeV pp, π0 20 21.3

PHENIX (prel.) 62GeV pp, π0 5 3.1

STAR (in part prel.) 200 GeV pp, jet 19 15.7

TOTAL: 467 392.6

spond to the maximum variations for ALL computed with
alternative fits consistent with an increase of ∆χ2 = 1 or
∆χ2/χ2 = 2% in the total χ2 of the fit.

Our newly obtained antiquark and gluon PDFs are
shown in Fig. 2 and compared to previous analysis [4, 6].
For brevety, the total ∆u+∆ū and ∆d+∆d̄ densities are
not shown as they are very close to all other fits [4–6].
Here, the bands correspond to fits which maximize the
variations of the truncated first moments,

∆f1,[xmin−xmax]
j (Q2) ≡

∫ xmax

xmin

∆fj(x, Q2)dx, (8)

at Q2 = 10 GeV2 and for [0.001 − 1]. As in Ref. [6]
they can be taken as faithfull estimates of the typical
uncertainties for the antiquark densities. For the elusive
polarized gluon distribution, however, we perform a more
detailed estimate, now discriminating three regions in x:
0.001-0.05, 0.05-0.2 (roughly corresponding to the range
probed by present RHIC data), and 0.2-1.0. Within each
region, we scan again for alternative fits that maximize
the variations of the truncated moments ∆g1,[xmin−xmax],
sharing evenly to ∆χ2. In this way we can produce a
larger variety of fits than for a single ([0.001−1]) moment,
and, therefore, a more conservative estimate. Such a pro-
cedure is not necessary for antiquarks whose x-shape is
already much better determined by DIS and SIDIS data.
One can first of all see in Fig. 2 that ∆g(x, Q2) comes out
rather small, even when compared to fits with a “moder-
ate” gluon polarization [4, 6], with a possible node in the
distribution. This is driven by the RHIC data which put
a strong constraint on the size of ∆g for 0.05 ! x ! 0.2
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FIG. 1: Comparison of RHIC data [3] and our fit. The shaded
bands correspond to ∆χ2 = 1 and ∆χ2/χ2 = 2% (see text).
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FIG. 2: Our polarized sea and gluon densities compared to
previous fits [4, 6]. The shaded bands correspond to alterna-
tive fits with ∆χ2 = 1 and ∆χ2/χ2 = 2% (see text).

but cannot determine its sign as they mainly probe ∆g
squared. To explore this further, Fig. 3 shows the χ2

profile and partial contributions ∆χ2
i of the individual

data sets for variations of the moment computed for this
x range. A nice degree of complementarity and consis-
tency between is found. A small ∆g at x # 0.2 is also
consistent with data for ALL from lepton-nucleon scatter-
ing [15], which still lack a proper NLO description. The
small x region remains still largely unconstrained.

We also find that the SIDIS data give rise to a ro-
bust pattern for the sea polarizations, clearly deviating
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Important: Mapping of x-dependence and 

extension of x-coverage needed!

STAR Collaboration, PRL 100 (2008) 232003.

D. de Florian et al. PRL 101 (2008) 072001.



Unpolarized differential cross-section vs. 

invariant mass M above 20GeV/c2

NLO theory predictions by D. deFlorian 

et al. using MRST2004 pdf-set with (     ) 

and without (     ) Hadronization / UE 

Corrections over data inv. mass bins

Statistical uncertainties are shown in 

blue  (     )

Energy scale uncertainty is shown in 

yellow (     )

Comparison to theory together with 

theory scale uncertainties
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ΔG - Results: Di-Jet measurements
STAR Run 5 Cross section result: First di-jet cross-section
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ΔG - Future prospects: Di-Jet measurements
Run 9 STAR Beam-Use Request (BUR): Di-Jet projections

21

Substantial improvement in Run 9 

from Di-Jet production: 200GeV 

Run just started: April 21, 2009 -

June 28, 2009 (Recorded: 1/3 of 

Run 9 FOM = P4L ~ 6.5pb-1)  

Good agreement between LO MC 

evaluation and full NLO calculations

M =
√

x1x2s η3 + η4 = ln
x1

x2

x1 (2) =
1√
s

�
pT3e

η3(−η3) + pT4e
η4(−η4)

�
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W production results: Algorithm
W reconstruction - Algorithm : Idea
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W production results:Trigger / Data taking
STAR Data sample Run 9 / 500GeV and W Trigger 
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2009 STAR data
  100K L2W-trig events

7.
3 

Ge
V

13
 G

eV

25-45 GeV ET

W-trigger: 

L0: HT ET > 7.3 GeV 

L2: 2x2 cluster ET > 13 GeV 

Rate: Few Hz

Acquired during longitudinal 

pol. @ STAR:  

 ~103 DAQ hours

 ~1.6M W-triggers

First STAR W analysis based on:        

BTOW and ETOW (Veto cut only) 

 and TPC 
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2009 STAR data
  100K L2W-trig events

7.
3 

Ge
V

13
 G

eV

25-45 GeV ET

W-trigger: 

L0: HT ET > 7.3 GeV 

L2: 2x2 cluster ET > 13 GeV 

Rate: Few Hz

Acquired during longitudinal 

pol. @ STAR:  

 ~103 DAQ hours

 ~1.6M W-triggers

First STAR W analysis based on:        

BTOW and ETOW (Veto cut only) 

 and TPC 

Vernier scan method used to measure 

the cross section for BHT3 trigger:

From the background subtracted 

triggers and the cross section, get: 

Integrated luminosity = 13.7 pb-1 !

σBHT3 = 481 nb± 10 nb (stat.)± 110 nb (syst.)
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TPC track extended to 
BTOW

BTOW response

We found 
~600 of those 

kinds of 
events!
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Event display (Di-Jet event candidate) and detector signature  
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Event display (Di-Jet event candidate) and detector signature  
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We recorded 
and rejected 

~1.5M of those 
kinds of events!
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W production results: Z0 event
Event display (Z event candidate) and detector signature 
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W production results: Z0 event
Event display (Z event candidate) and detector signature 
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We found 
a handful 
of those 
kinds of 
events!



 

Bernd Surrow
HEP / NP Seminar - SMU
April 12, 2010

W production results: Lego plots
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W production results: Algorithm Details
W reconstruction - Algorithm : Details (1)
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General: 

Select L2W-ET triggered events
Select vertices with |Z|<100 cm
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General: 

Select L2W-ET triggered events
Select vertices with |Z|<100 cm

Electron isolation cuts:

Electron candidate is any primary TPC track with global 
PT >10 GeV/c
Extrapolate TPC track to BTOW tower
Compute 2x2 tower cluster ET, require ET sum > 15 GeV
Require the excess ET in 4x4 tower patch over 2x2 patch 
to be below 5%
Require distance of 2x2 cluster vs. TPC track below 7 cm
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General: 

Select L2W-ET triggered events
Select vertices with |Z|<100 cm

Electron isolation cuts:

Electron candidate is any primary TPC track with global 
PT >10 GeV/c
Extrapolate TPC track to BTOW tower
Compute 2x2 tower cluster ET, require ET sum > 15 GeV
Require the excess ET in 4x4 tower patch over 2x2 patch 
to be below 5%
Require distance of 2x2 cluster vs. TPC track below 7 cm

Near-cone veto: 

Compute near-cone ET sum of BEMC+TPC over ΔR=0.7  in 
eta-phi space

Require near-cone excess  ET below 12%
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General: 

Select L2W-ET triggered events
Select vertices with |Z|<100 cm

Electron isolation cuts:

Electron candidate is any primary TPC track with global 
PT >10 GeV/c
Extrapolate TPC track to BTOW tower
Compute 2x2 tower cluster ET, require ET sum > 15 GeV
Require the excess ET in 4x4 tower patch over 2x2 patch 
to be below 5%
Require distance of 2x2 cluster vs. TPC track below 7 cm

Near-cone veto: 

Compute near-cone ET sum of BEMC+TPC over ΔR=0.7  in 
eta-phi space

Require near-cone excess  ET below 12%

Away-’cone’ cuts: pT balance requirement 

Vector sum > 15GeV/c of: 2X2 tower cluster pT and pT of 
any number of jets outside near-cone

ET of jet > 3.5GeV  
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TPC & BEMC matching

Suppress QCD background

BEMC cluster isolation
Near-side veto
Away-side veto
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Using the algorithm a 
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can be seen 
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W production in 

contrast to            

QCD background!

Starting raw distribution
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Q: Charge-sign 
of 
reconstructed 
track

+/- distance D: ~1/PT

 pT = 5 GeV    : D ~15 cm

pT = 40 GeV  : D ~2 cm

Successful separation of 
different charge states!
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Mid-rapidity high pT  e± charge separation 

31

Assign:
Q/pT > 0 positrons 
Q/pT < 0 to be electrons

W production results: Charge separation 

vertex

TPC

EMC Cluster ET (GeV)

positrons

electrons

Q
 / 

p T
 (1

/G
eV

)

200 cm of tracking BEMC

positron  pT = 5 GeV

electron  pT = 5 GeV

Final TPC 
calibration
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W production results: Charged-separated Yields
Charge separated raw Signal / Jacobian Peak Distributions

32

Charged separated W+/W- candidate distributions of the BEMC cluster transverse energy ET 
(GeV)
Cuts: All previously discussed cuts!



 

Bernd Surrow
HEP / NP Seminar - SMU
April 12, 2010

W production results: Background
Background treatment

33



PYTHIA+GEANT MC MC Normalized to 
L=13.7 pb-1

W → τ + ντ

τ → e + νe + ντ

W+ distributions
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PYTHIA+GEANT MC MC Normalized to 
L=13.7 pb-1

W → τ + ντ

τ → e + νe + ντ

W+ distributions

Run 9 Data Missing 
Endcap Vetoed QCD 

Background
1.Run analysis with EEMC in veto cuts

2.Run analysis without EEMC in veto cuts

3. Subtract two raw signals
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Normalized at 
ET < 19 GeV Data 
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Total Background

EMC Cluster ET (GeV)

Background systematics:

Calculate different data driven 
QCD background shapes by varying 
pT balance and away-side pT cuts
Vary normalization region (ET < 17 

– 21 GeV)
The largest deviation in each bin 
used for sys. error estimate
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Comparison of data and PYTHIA+GEANT simulations for W signal events at √s=500GeV

Systematic uncertainties were estimated by varying cuts and normalization regions for QCD 

background and by varying BEMC energy scale uncertainty (±7.5%)
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Reasonable agreement between measured and 

theory evaluated cross-sections within 

uncertainties!
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AL(W+) = −0.33± 0.10(stat.) ± 0.04(syst.)

AL(W−) = 0.18± 0.19(stat.) +0.04
−0.03(syst.)

STAR Preliminary Run 9 (p+p √s=500 GeV)

AL(W+) = −0.33± 0.10(stat.) ± 0.04(scale)

AL(W−) = 0.18± 0.19(stat.) +0.04
−0.03(scale)

AL(W+) negative with a significance of 3.3σ

AL(W-) central value positive

Systematic errors of AL under control

TPC charge separation works up to pT ~ 50GeV

Measured asymmetries are in agreement with 

theory evaluations using polarized pdf’s (DSSV) 

constrained by polarized DIS data (⇒ Universality 

of helicity distribution functions!)
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Run 9 analysis of 200GeV in full swing - Strong focus on di-jet measurements!

First Run 9 STAR W result (Cross-section and AL for W+/W- at mid-rapidity) important milestone!

Forward rapidity: Complete FGT construction in ~fall 2010 followed by full system test and subsequent 

full installation in ~summer 2011                                                                                                               

⇒ Ready for anticipated long 500GeV polarized pp run  in FY12 (Run 12)

Future measurements of AL at STAR at mid-rapidity and forward rapidity (Wide rapidity coverage!) are 

expected to play an important role in our understanding of the polarized QCD sea!
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appropriate 
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Correlation measurements: Di-Jet production - Data Understanding - Run 5
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Event display (W event candidate) and detector signature
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Event display (Di-Jet event candidate) and detector signature  
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Event display (Z event candidate) and detector signature 

45

0

2

4

6

8

10

12

14

16

18

20

 event eta 

-1 -0.5 0 0.5 1

 p
hi

-3

-2

-1

0

1

2

3

 TPC ET sum/cell, maxZ=20 GeV/c Entries  19

Integral    52.01
run10091090 eveID=50960  zVer=37cm

 TPC ET sum/cell, maxZ=20 GeV/c 

0

5

10

15

20

25

30

35

40

 event eta 

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

 p
hi

-3

-2

-1

0

1

2

3

BTOW   ET/tower, maxZ=40GeV Entries  50

Integral    71.26

EMC ET/GeV: 2x2=38,  near=39,  away=29

BTOW   ET/tower, maxZ=40GeV

0

100

200

300

400

500

600

700

800

900

 event eta 

-1 -0.5 0 0.5 1

 p
hi

-3

-2

-1

0

1

2

3

BSMD_E  ADC sum/cell, maxZ=1000 Entries  47

Integral     5120

BSMD_E  ADC sum/cell, maxZ=1000

0

100

200

300

400

500

600

700

800

900

 event eta 

-1 -0.5 0 0.5 1

 p
hi

-3

-2

-1

0

1

2

3

BSMD_P  ADC sum/cell, maxZ=1000 Entries  60

Integral     6167

BSMD_P  ADC sum/cell, maxZ=1000

TPC BTOW BSMD_E BSMD_P

Near 

Away

E2X2 = 38GeV 

ENear = 39GeV 

EAway = 29GeV 



 

Bernd Surrow
HEP / NP Seminar - SMU
April 12, 2010

Backup
Charge-sign discrimination : Data/MC comparison
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W reconstruction systematic uncertainties

Track reconstruction:  15 – 20%

Vertex reconstruction:  3%

BEMC Energy scale:  < 1%

Normalization / Luminosity systematic uncertainty

Vernier scan absolute cross section:  23%

Background systematic uncertainty

Vary data driven QCD background shape and normalization region (ET < 17 – 21 GeV)



The following effects were found to be negligible:

Dilution of AL due to swap of W+/W- charges : Tracks with false curvature were removed

ALL P1P2 term cancels out

Transverse spin term negligible  
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Parity-violating single-spin asymmetry W+/W- AL uncertainties
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Complete list of systematic uncertainties

W+ W -

  high  low  high  low  

0.09 0.09 0.09 0.09 Absolute  polarization magnitude of both beams  (P1+P2) (9.2%)Absolute  polarization magnitude of both beams  (P1+P2) (9.2%)Absolute  polarization magnitude of both beams  (P1+P2) (9.2%)Absolute  polarization magnitude of both beams  (P1+P2) (9.2%)Absolute  polarization magnitude of both beams  (P1+P2) (9.2%)
0.07 0.02 0.13 0.03 QCD unpolarized  background QCD unpolarized  background QCD unpolarized  background QCD unpolarized  background 
0.07 0.07 0.14 0.14 QCD pol. bckg. ~0: use 1/2 stat error of this test QCD pol. bckg. ~0: use 1/2 stat error of this test QCD pol. bckg. ~0: use 1/2 stat error of this test QCD pol. bckg. ~0: use 1/2 stat error of this test QCD pol. bckg. ~0: use 1/2 stat error of this test 
0.01 0.00 0.01 0.00 Decay of pol. within fillDecay of pol. within fillDecay of pol. within fill
0.13 0.11 0.21 0.17 Total syst.  in fraction of measured ALTotal syst.  in fraction of measured ALTotal syst.  in fraction of measured ALTotal syst.  in fraction of measured ALTotal syst.  in fraction of measured AL


