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The goals of spin physics at
PHENIX

e Polarized proton collider
- Study of spin structure of proton
1/2 = 1/2AY + AG + L (AX ~ 0.25)

 How to study?
A, | -- double spin asymmetry

_o(Fh)-o(+) -
- o(++)+o(+-) - }:’¢ }‘

= (parton pol.)?x Versus

(a,, in parton - }»( }}

reaction)




Examples of reaction channels

Direct photon: g+ g =2 v+ ¢
- ~10% contribution from other processes
(e.9. qgq = vv)
—> golden channel for gluon polarization
- Need high luminosity (> 100 pb1).

Inclusive high-p; hadron production

- mix of various processes, q+d, g+g, g+qd, ...

- feasible at relatively small luminosity (~pb1)
- iImportant channel at early stage

Heavy flavor
W -- spin-flavor structure



PHENIX experiment
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Summary of the first run

Dec. 2001 - Jan. 2002

sgrt(s) = 200 GeV

Beam polarization: ~15%

—> ran with transverse polarization to measure A
Integrated luminosity: 150 nb-?

Development of Local Polarimeter
- discovery of large Ay Iin forward neutron production

Physics outputs:
- ¥ cross section measurement
- J/y cross section measurement



LocalPol test @IP12
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leutron Asymmetry |
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0 cross section
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Status of the ongoing run

Physics data taking started May. 1st.
Expected until May. 23rd.

Polarization: ~15% - ~30%
—> running with longitudinal polarization

Luminosity: 0.15 pb-t accumulated so far within
+ 30cm vertex cut. (goal: 0.5 pb™)

Spin rotator commissioning
- LocalPol feedback was important

Fast analysis started
- study of relative luminosity
- 10 cross section and A |
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LocalPol in the present run
« SMD (position) + ZDC (energy)

¢ distribution

Vertical 2 ¢ ~ £ n/2
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FTIYSICS asSyITimetlry [A.U.]
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FIYSICS asSyImimetry |A.U.|
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Relative luminosity

o(++)-o(+-) _ 1 N(++) - RN(+-)
o(++) + o(+—) = P? N(++) + RN(+)

A=

R = L(++)/L(+-): relative luminosity

* Our Goal: 6R/R < 2x 104 (6A,, <2x 1073)
e Fill by fill measurement
Blue: +—+—+—+—....

- check within a fill; 1x 103

e This check was done by taking crossing-by-crossing
ratio of two counters,
NA()/Ng(1) = L()QA/L(1)Q2g = constant
- to what extent Is this correct?



crossing-by-crossing ratio

Ratio vs. Crussing Number
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Significant deviation from constant. Why?



Correlation with Z-vertex width

Ratio vs. Vertex width
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We understand the reason now = correction



Corrected Ratio vs. Crussing Number
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Relative luminosity accuracy < 0.09% (stat. limited)



Expected signal for =°

 Integrated luminosity goal: 0.5 pb-1
5.6M counts expected for 2.0 < p; < 3.0 GeV/c
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Plans for PHENIX upgrade

o Detection of heavy flavors (charm,bottom)
—> Silicon strip/pixel detectors
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Extended x region for AG measurement
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Summary

Spin physics at PHENIX
- spin structure (especially gluon) of proton

1st run: transeverse spin, low luminosity/polarization

2nd run: ongoing
- polarization: ~ 30%
longitudinal spin € Local Polarimeter confirmed
- integrated luminosity: 0.15pb* so far, goal 0.5pb!
- at this goal, we have sensitivity for large AG

Future runs [ sgrt(s) = 200, 500 GeV].
- direct photons with higher luminosity
- heavy flavors, W and more



