
11/08/05 1S. Tepikian

2005 RHIC Accelerator Physics

IBS Lattice Development

Steve Tepikian, Mei Bai, Roger Connolly, Alexei Fedetov,
Wolfram Fischer, George Ganetis, Vladimir Litvinenko,

Nikolay Malitsky, Al Marusic, George Parzen,
Vadim Ptitsyn, Todd Satogata, Dejan Trbojevic,

Nick Tsoupas, Jie Wei



11/08/05 2S. Tepikian
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● Theory
● RHIC optics design
● Measured optics
● Ramping
● Experimental results
● Summary
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IBS Lattice Development

● Raise the tune
– Increases the cell phase advance

● Optics must work within existing power supplies

● Selected β* = 3m
– Enough aperture for beam at injection

– Goal: α
1
 = -1.5 implying: γ

T
 transparent

● Didn’t turn out this way

● Ramp to different energies
– Cu101: 100GeV; Cu102: 85GeV and Cu103: 33GeV
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Cell phase advance
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Using Cu101, the trim quads 
QLI’d at about 80 Amps. This 
was repeatable.

This was a puzzle, since, the 
trim quads quench about 190 
Amps  and have 150 Amp
power supplies.

Since, the trim quads were 
only measured to 100 Amps, 
there was a hard 100 Amp
limit in the Ramp system.

The 85GeV ramp, Cu102, 
had a similar problem.
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Cu103: 33GeV
Blue beam

83% Transmission
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Testing the IPM for growth with pp at injection:

0.25 Hz 17:37-17:46

1 Hz 17:47 ... 17:58 (few back and forth)

17:78 - 10 Hz

18:12 - 60 Hz for a short period

IBS Measured every 15 secs at 33GeV Cu

Two possible sources of growth:
(1) From residual gas ions
(2) Electromagnetic field kicks
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Summary

● Test the feasibility of reducing IBS growth by using 
large ARC phase advance

● Use current RHIC hardware

● Measure: at 33GeV Cu and 92° phase advance
– Agrees with theory longitudinally

– Larger growth transversely than theory
● Tracking by Parzen and BetaCool show energy dependance
● Possible beam growth by IPM’s, or other sources

● Goal: Attempt to create a 120° RHIC lattice at 100GeV 
Cu or Au


