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STAR Forward Pion Detector (FPD)

Run6 Configuration
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« STAR forward calorimeters have gone through
significant upgrades since run3.

* In run6, the original FPD remained in the east,
while the west FPD was expanded to FPD**.
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2r * The east FPD is consisted of two 7X7 Pb-glass

f modules, EN and ES. During run6, it was placed at
r 10 x-offset~30cm, <n>~3.7.
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Forward =0 Single Spin Asymmetry

At Vs=200GeV, n° cross-section measured by STAR FPD is
consistent with the NLO pQCD calculation. Results at <n>=3.3
and <n>=3.8 have been included in the DSS global pion
fragmentation function analysis. (Phys.Rev.D75(2007) 114010)
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We find that A, increases with xg, roughly consistent with

theoretical predictions. Contrary to predictions, however, Ay
does not fall as a function of p; at fixed xg in this kinematic
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Acceptance and Reconstruction

Fast Simulator PN
The ratio of N(reconstructed particles) to m, =Euy1-(Z,) S'”E
N(generated particles whose center of mass 425m
falls within Forward Pion Detector) Z
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» 7x7 FPD has limited acceptance for Eta mesons. At 40GeV, a
symmetrically decaying Eta needs to point to the center of the
FPD to fit in. Acceptance improves greatly at higher energy.
 The reconstruction efficiency for n° starts to drop at E>60GeV,
where the separation between two photons for symmetric decay
becomes ~1 cell width. PENNSTATE
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Event Selection and Mass Reconstruction

Di-Photon Center of Mass Distributions
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Event Cuts

* 2 photon events
* Eioia™>25GeV

» Hardware threshold nominally at 25GeV
* “Center Cut” for 2y CoM defined as

(n—3.65)* + Tan(4)* < (0.15)°

. 0
m, = Etot,/l—(ZW)ZSmE

» Etot: Detector summed energy
« Zyy and photon separation: Fitted photon
energy/locations

« Reconstructs on the entire FPD PENNSTATE
 Vertex set at zero for all events
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Observation of Eta Signal

Di-Photon Invariant Mass Spectra in 3 Energy Bins
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A\(Xp) will be reported for di-photon events in these two shaded mass regions. We will  PENNSTATE

not here separate possible contributions from backgrounds under the Eta and n® peaks. E
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* Yellow beam asymmetry
clearly reveals the shape of two
mass resonances.

* There is an “asymmetry
valley” in between n® and n
mass regions.
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*TAR An(Xe) in 0 and

pT+ p—>M+X

M >yt y Js = 200GeV

Eta Mass Regions

N =2
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Yellow Beam Single Spin Asymmetry
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DO < X <.75

------- <AN >n =0.361+0.064
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-------- For .535< X; <.75, the
asymmetry in the n mass
region is greater than 5 sigma
above zero, and about 4 sigma
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" above the asymmetry in the =°
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*T\R Summary

. Previously, the STAR Forward Pion Detectors at RHIC (Brookhaven National
Laboratory) have been used to successfully measure the forward single spin
asymmetry, A, for 7° meson in <n>=3.3~4.0 region.

. In RHIC run 6, during ¥s=200 GeV p+p collisions, n° and Eta mesons were
observed in the east FPD. We measured and compared the single spin
asymmetry in the n° and the Eta mass regions, at <n>~3.65 and x; above 0.4.

. A as a function of the invariant mass reveals n° and Eta resonance peaks.
. From 55GeV to 75GeV, (x=0.55~0.75) the average transverse single spin
asymmetry in the Eta mass region was measured to be Ay = 0.361 + 0.064,

about 4 standard deviations greater than the average A in the = mass region.

. Preliminary estimates of possible systematic effects show that the systematic
uncertainties are considerably smaller than the statistical uncertainties.
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