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Non-zero A measured in E704 at Fermilab at
sgrt(s)=20 GeV, p;=0.5-2.0 GeV/c:
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Motivation
(1Spin asymmetriesin p® production: B+ P ->pP + X

AN=(S 4 (Xp)-8 gD (S o (Xe) +S 4 (X))

Predictions by different theorists expect non-zero A, values,
attributed to different dynamics, to persist at RHIC energies:
sqrt(s)=200 GeV ...
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..Non-zero analyzing power

expected to persist up to
RHIC collision energies...



Polarized protons at RHIC

...Data collected at STAR during the first polarized proton run at RHIC in January
2002... Atinjection, ~47 spin-flips from source to STAR Interaction Region

First collisions of polarized protons ever seen in acollider...
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Forward p® Detector (FPD) at STAR

| Located east of ST A depector z=750cm:

I
=0

. Pb-glass detectors provided by IHEP-Protvino
. prototype Endcap EM C module (pEEM C)

Ij:l FROMT CUT-AMEY WVIEW I:D
TILE SCINTILLATOR K
POSITIONS ARE CQUTLINED IN BLUE

v

TORPWIEW

¥ Top

| \'\Pb'glass "
% array
= '1_”

T T R L L LA T T S TR RO NSRS
% 11 () 18T

P identification with pEEMC:
- 24 layer Pb-scintillator sampling
calorimeter (segmented into 12 towers)

- 2 orthogonal planes of finely
segmented triangular scintillator strips
(Shower-Maximum Detector, or SMD)

- 2 Preshower layers

Single-spin transverse asymmetries at STAR from four single arm
experiments utilizing different technology...



Measurement Detalls
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O FPD Trigger = ~20 GeV electron equivalent deposited in any arm together

with BBC E.W coincidence
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5 SR
Xp ~ E /100 = 0.2-0.6 H(CY)
P~ Ep/cosh(h) =1-4 GeV/c

h=3.4-4.0; sqrt(s)=200 GeV
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n° signal extraction
My = ESart(1-zy) sin(f ,/2)
- 2
Etowersqrt(l Z ) dgg/ 2ZVertex
0 E,=sum over towers 0 zg-|F1 E2|/(E1+E2) from relative
(dE/E=17%/sqrt(E)) yield in two peaksin SMD profile
1 gseparation from centroid distribution (dE/E=30%/sqrt(E))
separation of two peaks (Z,1ex = COlliSiON vertex

Resultsin p® peak:
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Gain Cdlibration/Correlation with Collision V ertex

Determined for each fill to

Absolutegain _ PEEMC tower . compensate for gain drifts...
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...observed p® mesons come from p+p collisions...



Simulation of pPEEMC in STAR

0 Events generated with PY THIA (min bias)
_ 0 Events stored if >25 GeV pointing to “box”
Scheme. o Full PYTHIA record included with events
0 GEANT simulation of pEEMC
0 Reconstruct using algorithm applied to data

Cuts applied: 00 Ml ]
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Simulation of pEEMC (Cont )

Angular variables:

Histogrom = DATA fill 2161 —— points = SIMULATION versian 4jb
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Unpolarized Yield Stability ™

Correct raw yield by BBC

T T Plot value of constant fit for each
coincidence rate and live time...

fill to get the following

Unpol. Yield (arb. units)

For fill 2153: dlstrlbutlon
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Fill-wise fit values (arb units)
..fit aconstant value to 0° yield stable to RM S/mean ~15%

the normalized yield... ...Cross-sections coming soon...



Spin-dependent normalizations

. 55 beam crossings of varying polarization and specific luminosity occurs every 213ns

. Relative luminosity normalization performed with Beam-Beam Counters (BBC)
at STAR... (For details please see talk later in session by J. Kiryluk)
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Pi-zero Asymmetries
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Spin sorted M o SPectra: Green = spin down, Black = spin up

Spin-Sorted hl'lW (Gech) in Energy bins
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Spl

N asxmmetrlesfrom four arms

ssuming A (CNI)=0.013 at 100 GeV

Beam left Pb-scint. sampling calorlmeter
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With vertical polarization, expect:

. Left = Right

. Top =Bottom=0
Conclusions:

. Left = Right

. Top =Bottom =0 G. Rekness (IUCF)
. Left/Right increasing  spIN 2002



Estimate of Systematic Uncertainty

_ Estimate
Fill dependence of Effect
trigger asymmetry: Left-Right difference 0.027
0.1 rrrridimallaginmatched——bin 35.01-80.01 Backaround in Lumi
<Z 008 | MR SES ) 0.012
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& } o m J . " Abort gap/spin selection | 0.000
0.02 — ' w ‘ * * — Top/Bottom diff. from O 0.002
"*! Beam|eft PEEMC Beam | eft time dep. 0.023

RHIC fill number Sum in quadratureg  0.05

e

Preliminary systematic uncertainty: dA =0.05
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Forward p° Detector Analyzing Power at STAR

pr+p, ¥s=200 GeV, 3.4<1<4.0

= 3:3; Assyming A(CN1j=0.013 at 100 GeV
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Signal dominated
by p® mesons...

1.1<p,<2.5GeV/c
for both detectors

. Trend of analyzing power to increase with energy issimilar to E/04

G. Rakness (IUCF)
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Summary

. Analyzing power measured for forward p® mesons at
STAR during first year of RHIC polarized proton running

Qualitatively similar to E704: A, increases with energy
.What does this mean for the models?

To do:

. Refine estimate of systematic uncertainty
. p® total cross sections from 2002 data to compare

with theoretical predictions
. Install improved Forward Pi-zero Detector for
following years runs (see next talk by A. Ogawa)
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p.+p® p°+X Theory predictions at

< [ STARFPD Preliminary Data p,=1.5Gev/c:
0.4 |- Assuming A, (CNI)=0.013 Colline affect
1.1-25GeV/c
- g,—_zoo GeV Anselmino, et al., private
communication:;
¢ PRD 60 (1999) 054027.

Sivers effect

Ansalmino, et a., private

communication:;
Phys. Lett. B442 (1998) 470.
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