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| ntroduction

e Need abort gap in RHIC

— Probably not more than 330 bunches possible

e Assume that 330 bunches can be accelerated

— Need to take out common storage cavities
— Upgrade fundamental mode damper for storage cavities
— Probably need new power amplifier for acceleration system

e Assume that there s no pressure rise with

high intensity beams (currently not the case)
— Installation of NEG coated pipes (+ solenoids?) in warm regions

e Assume that instahbilities can be dealt with
— Feedback system

e Assume that additional long-rang beam-beam
INnteractions are not a problem

— Possibly wire compensation
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Injection kicker issues
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Option 1: Very fast injection kickers

e Basicidea: kicker rises between bunches

(bucket length 36ns, bunch length < 20ns)
— risetime of ~15ns required (currently 95ns)

e Ongoing R&D for solid-state based
modulators at LLNL and in Japan

 Example LLNL:
20KV Into 50Q2 load, 10nsrisetime
(H. Hahn is looking into usability)

* Need to design new injection kicker magnets

* May need to redesign injection areato have
more space for kickers
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Option 1: Very fast injection kickers
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E.G. Cook et a., “Solid State Modulator R&D at LLNL”, Workshop on Recent

Progress in Induction Accelerators, RPIA2002, Tsukuba, Japan (2002).
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Option 2: Barrier rf stacking

e Basicidea: use barrier bucketsto mantan
Increasingly long bunch, inject into a bucket

that is then merged with the long bunch
— Nno new demands for injection kicker system
— barrier rf system in RHIC needed
(AGS experience, but technology not widely used)
— probably 2" barrier rf system needed to
match injected bunch

e Barrier buckets created by single (or few)
sine waves, cavity otherwise off
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Option 2: Barrier rf stacking
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bunch with long bunch
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match momentum to long
bunch after injection
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Option 2: Barrier rf stacking

M. Blaskiewicz, M. Brennan, EPAC96
“A barrier bucket experiment for

accumulating de-bunched beam in
the AGS’

Need simulations to test viability for
RHIC

- cavity parameters

- longitudinal emittance growth
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Options 3: Long flattop injection kickers

 Basicidea transfer whole AGSfills (at least 5)
Into RHIC (considered during RHIC design)

e Bucket length at AGS extraction must be
same as bucket length in RHIC
- need 28 MHz rf system in AGS

e |f RHIC-AGSratio of harmonic numbersis not the
same as circumference (Lgy ciLacs=19:4), AGS at
extraction needs to run at non-integer harmonic

e AGSTill unsolved: would need ~10x more Booster

cycles than now
— may betoo long at injection (IBS for Au, space charge)
— possibly problems with LIPA (would currently be the case)

* Also need completely new injection system in RHIC
- risetimeless critical, but need up to 2.5usec flat top
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Options 3: Long flattop injection kickers

Example of change from integer to non-inter harmonic number in Booster,
used for deuteron extra bunch merge (and Au in the future). O M. Blaskiewicz

ideal gap voltage

voltage (kW)

time (microsecond s)
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Summary

o Large number of bunches (~330) requires

solutions for the following problems:

— Acceleration - probably possible

— Vacuum - probably possible

— Instabilities - probably possible

— Long-rang beam-beam interaction — probably possible
— Injection - unsolved

» Possible injection schemes
— Very fast injection kickers
— Barrier rf stacking
— Long flattop injection kickers

* No favorite injection scheme yet
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