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Outline

[l The Goal of pp RUN5

[l The performance of RUN5
B s =200 GeV program
B s=410 GeV development
B AGS cold shake development

1 Summary
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RHIC pp accelerator complex
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B Installed and commissioned during FY04 run
B installed and commissioned during FYO05 run
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Goal of RHIC pp Run 05

O Provide collisions at /s = 200 GeV for experiments STAR, PHENIX

and Brahms
: Bunc_h # of Lpeak Lsiore Lee Time in Pol at Store
Intensity X1030 | X103° «
X101 Bunches em2st | em2st | pbt store Blue/Yellow

[0 Explore the polarized proton acceleration beyond 100 GeV beam

energy

B Evaluate the spin dynamics beyond 100 GeV beam energy
B Provide guidance of re-alignment during the summer shutdown
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RHIC pp performance: Luminosity (longitudinal)

1
[0 Provided a total of 12.6 pb-! luminosity with longitudinal polarization at

STAR and PHENIX
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RHIC pp performance: Luminosity (transverse)

[0 Provided a total of 425nb-! luminosity with transverse polarization to
STAR and PHENI X, out of which 160 nb-! was recorded by experiments
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Blue Fal al stare

RHIC pp performance: average polarization at store
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RHIC pp performance: Integrated F.O.M
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RHIC pp Run05 Performance: achieved total intensity
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RHIC pp Performance: machine weekly performance
N
Run 5 (p*p”) -- Integrated Luminosity by week
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RHIC pp Run05 performance: achieved machine parameters
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RHIC pp Run05 performance: achieved physics performance
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RHIC pp Vs = 410 GeV development: Why 410 GeV?
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RHIC pp Vs = 410 GeV development

1
[0 Beams were accelerated and collided at Vs = 410 GeV

4] P » 30% polarization was measured in both
o oy rings at 205 GeV per beam
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AGS cold snake development

Two partial shake scenario
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AGS cold snake development: tune scan at 36+Qy
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summary of AGS cold snake development

|
[0 3 Tesla superconducting helical dipole snake installed in AGS

[] Stable operation using four cryo-coolers

[0 Quickly reached performance of AGS without cold snake
B Beam horizontal emittance is significantly smaller

[ Maximum measured polarization:
B ~ 56% with 0.3x10! protons per bunch

[ Detailed studies show expected spin behavior

[0 Unexpected beam intensity dependence of polarization

B Highest bunch intensity achieved 1.0x10'! with measured
polarization of ~ 41%
B |[nvestigate various reasons
[ Tune spread
O Insufficient correction of 9t" harmonic of the vertical orbit
[] polarimeter saturation
1 Others ...

July 6 — 8, 2005 DOE Nuclear Review
BNL, Upton, NY 11973



summary of AGS cold snake development

[0 Several scenarios of optics correction of lattice distortions by the
helical snake(s) were successfully tested. Possibly more corrections
are needed to minimize the beam loss at injection which is the
dominant factor in the available bunch intensity
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summary
N
[0 RHIC performed well. The total delivered luminosity is well within the
C-AD projection. The achieved polarization is above the projection
thanks to the great performance of the polarized proton source and
the injectors.

[0 410 GeV development demonstrated the depolarization resonance
is sensitive to the orbit distortion. Machine re-alignment will be
arranged during the shutdown

[0 The AGS cold snake development has achieved similar performance
as the current AGS pp operational setup in a much shorter setup
time. The results have proved the principle and are very promising.
Further studies and investigations are ongoing to understand the
unexpected polarization dependence on the beam intensity
observed during the commissioning.

Next year, we plan to start with the two snake setup and continue to
improve the AGS performance with cold snake
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