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Outline
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Goals remain as documented in the BUR document

Current detector status / upgrade programs presented at PAC and S&T review 
(No further discussion here!) / No discussion here of STAR internal trigger 
development and preparation 

Primary goal: Constrain xΔg(x) : 50pb-1 / 60% beam polarization at 200GeV

Development and running of 500GeV

Current plan:

5 weeks (Physics mode): 500GeV with cooldown 02/01/2009

Contingent on further funding: 10 weeks (Physics mode) at 200GeV     
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Run 9 Beam Use Request
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Assumed Run 9 projected performance for STAR BUR planing process (1)

Projections following RHIC retreat: P = 0.60 - 0.65 / Lave = 40⋅1030 cm-2s-1

STAR BUR is based on: P = 0.6 / ~100pb-1 - 50pb-1 recorded
BUR Goal: FOM ~ 6.5pb-1
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pp weeks* Delivered L (pb-1) Recorded L (pb-1) Polarization (%) FOM** (0.65) FOM** (0.6)

8 50 25 65/60 4.5 3.2

9 60 30 65/60 5.4 3.9

10 70 35 65/60 6.2 4.5

11 80 40 65/60 7.1 5.1

12 90 45 65/60 8.0 5.8

13 100 50 65/60 8.9 6.5

14 110 55 65/60 9.8 7.1

*Number of weeks in physics running mode

**FOM = L⋅P4

Run 9 Beam Use Request

Assumed Run 9 projected performance for STAR BUR planing process (2)
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Run 9 Beam Use Options for 19 cryo weeks
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19 cryo-week running scenario: 10 / 4 week scenario for 200/500GeV running 

1 1/2 weeks cool-down and 1/2 week warm-up

2 weeks p-p setup

1 week p-p ramp-up

Total Physics weeks: 14 weeks

10 weeks for 200GeV at mid-range approx.: 60% beam polarization

70pb-1 (delivered) / 35pb-1 (recorded): FOM 4.5 / 6.2

3 weeks at 500GeV (long. polarization) at mid-range approx.: 50% beam polarization

25pb-1 (delivered) / 10pb-1 (recorded)

1 week at 500GeV (trans. polarization) 

BUR Goal: FOM ~ 6.5pb-1
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Run 9 Beam Use Options for 10 cryo weeks
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10 cryo-week running scenario 5 physics weeks for 500GeV running 

1 1/2 weeks cool-down and 1/2 week warm-up

2 weeks p-p setup

1 week p-p ramp-up

Total Physics weeks: 5 weeks

START with: 2 weeks at 500GeV (trans. polarization): Critical for local polarimetry and 

spin rotator setup at 500GeV

3 weeks at 500GeV (long. polarization) at mid-range approx.: 50% beam polarization

25pb-1 (delivered) / 10pb-1 (recorded)
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Highlights of recent results - Gluon polarization
Global analysis incl. RHIC pp data
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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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Future projections - Gluon polarization
Gluon polarization - Projection Run 9
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Run 9 goals 
Overview

Higher sensitivity : Luminosity / DAQ 1000

Sensitivity to shape of xΔg(x) : Correlation measurements 

Sensitivity to low x : Forward calorimetry

Large impact for: 50pb-1 at 200GeV

At 500GeV: Observe first W signal / First inclusive jet/

hadron and di-jet measurements  (Longitudinal beam 

polarization)  / First AN measurement  (Transverse beam 

polarization)

9
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BUR Di-Jet production: 50pb-1 / 60% (FOM=6.5)
Gluon polarization - Di-Jets
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Substantial improvement in 

Run 9 from Di-Jet 

production

Good agreement between 

LO MC evaluation and full 

NLO calculations

M =
√

x1x2s η3 + η4 = ln
x1

x2
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Run 9 goals - 200GeV running
Di-Jets: 10 weeks
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FOM = 4.5

Polarization = 60%

Luminosity: 35pb-1

M =
√

x1x2s η3 + η4 = ln
x1

x2



 

Bernd Surrow
AGS-RHIC Users Meeting, QCD Symposium
Upton, NY, May 28, 2008

Run 9 goals - 200 / 500GeV running 
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Inclusive Jet production (200GeV: Solid line / 500GeV: Dashed line)

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

0 10 20 30 40 50 60 70 80 90 100
pT

σ
ij/σ

to
t

-1<η<1 gg qg qq

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
XT

σ
ij/σ

to
t

-1<η<1 gg qg qq

Inclusive measurements / Di-Jet measurements 

Improved precision at 200GeV for established inclusive channels of inclusive jet and 
hadron production

500GeV running: Extension to low x-region with larger gg contribution at fixed pT 
compared to 200GeV
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Run 9 goals - 500GeV running
W production: 3 weeks
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FOM = 2.5

Polarization = 50%

Luminosity: 10pb-1

Mon Aug  4 20:46:54 2008

 ,  Pol=0.5 , effi=70%,  including QCD background, 2 beams, no vertex cut-1STAR projections for LT=10pb
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 500 GeV running in Run 9 focus at mid-rapidity integrated [-1,+1]
Demonstrate W production at mid-rapidity and first AL measurement at STAR


