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The successful Development of a novel Experimental Method:

Polarized Proton Collisions!

source: Thomas Roser, BNL
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Run 04: The Polarized Jet Target for RHIC

Courtesy Sandro Bravar, STAR
and Yousef Makdisi, CAD

Polarized Hydrogen Gas Jet Target
thickness of > 10!? p/cm?
polarization > 93% (+1 —2)%!

no depolarization from beam wake fields

Silicon recoil spectrometer to measure

* The left-right asymmetry Ay in pp elastic
scattering in the CNI region to AAy < 1073
accuracy.

» Transfer this to the beam polarization
e Calibrate the p-Carbon polarimeters

* In 2004 we expect to measure Py to 10%




Number of elastic pp events

¢

Jet profile
FWHM ~ 6 mm .
As designed
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Data collected so far in this run:
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CNI peak A, ADC: 1 ct=40 keV
1 <Egge <2 MeV

prompt events & SOUIce
and beam gas calibration

* 100 GeV ~ 700,000 events at the peak of the analyzing
power (~ 3 x 10° total useful pp elastic events)

« 24 GeV ~ 120,000 events at the peak of the analyzing
power (~ 5 x 10° total useful pp elastic events)



Spin Physics Overview

* Physics  PHENIX can see

— Signal

« Single transverse-spin .
asymmetry

— neutron — neutrons in ZDC/SMD

— 0 — vy in EMCal

— charged hadron — charged hadron (BBC / Central )
""" — single muon fromntdecay - single muons in Muon Arms
_____ _ transversity ______________Ap A Drell-Yandi-muons _____

« Gluon polarization .

— jet production/direct photons — leading high p, in Central Arms
""" — open heavyflavor ~~ — e u ey up, and D—nK
_____ Iy ______-geppinCentraland Muon _ ____

« Flavor decomposed quark rms
_ polarization _ _ _ _ _ _ _ _ ___* o ________



Gluon Polarization at Moderate Luminosity:
Charm Production: (j.dt> 3000, P>0.6)

from Wei Xie, PHENIX

A, for single electrons in PHENIX

o
AE :
L & i
-l = 1 Silicon Vertex Detector
L 1 Upgrade!
" - [Ldt=32pb i /
2 a1 - [Ldt=320pb- &
= GS-C / GS-A/B/C:
B | AG(x,) parametrization
n15— : T from Gehrmann and
- 1 Stirling Phys.Rev. D53
- After MYD cut 6100-6109,1996
D_E B L I L L L L I L L L L I L L L L I L L L L I L L L L I L L L L I L L [ L IGA(X)dX i1 8
R 1.6 o 25 3 2.5 3 3.5 5 {gB(X)gX :g)'g
electron Pt (Ge¥ )| /Cc(X)dx =0.




Quark Polarization: RHIC vs HERMES

from Naohito Saito, PHENIX
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— W-production at RHIC 3 e .
» No fragmentation ambiguity ¢ A (W) #*{
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- Wide x-range 0f— AT .
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