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Introduction
Lattice parameters taken from Scott’s Friday 27 Feb talk
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ζ = 8 and 12 for 5-10 and 10-20 respectively
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Small amplitude hard edged ICOOL Simulation
5-10 GeV
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10-20 GeV
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Off-line Longitudinal Distortion Calculation
Selected central phase vs acceleration for:
5-10 GeV
10-20 GeV
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5-10 GeV
Initial Particles
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Without Harmonic RF
After adjusting:

• Long beta (∆φ/∆E)

• Starting Phase

• Number of turns

• Offset of phase slip vs. E
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Emittance growth vs. acceptance for

• 1000 particles with emittance=acceptance/3

• Truncated at acceptance boundary

• Corrected (or not) for phi-E correlation

Statistical error +/- 3 %
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With 3rd Harmonic RF
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1. Rms variation in radius of distorted acceptance

2. Emittance growth for 10,000 particles with emittance=acceptance/3
Statistical error +/- 1 %
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10-20 GeV
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Rms variation in radius of distorted acceptance
And emittance dilutions estimated from 5-10 GeV case
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Conclusion

• Good Agreement with Scott Calculations of lattice parameters

except for some non parabolic behaviour in phase slip vs energy

• Unacceptable emittance growth (>20%) without harmonic RF

• With 3rd harmonic RF:

1D Longitudinal calcs suggest Scott zeta assumptions are conservative

For 2 % emit growth acceptance is 230 and 170 (mm) for 5-10 and 10-20

For 5 % emit growth acceptance is 320 and 350 (mm) for 5-10 and 10-20

and my 10-20 case is less optimized - the acceptances are probably larger

• ICOOL Simulation with soft ends started

• It will be interesting to have more radical designs to compare with these

such designs might:

– Use higher zetas (e.g. 12 and 14 vs. 8 and 12)

– Higher tunes at injection (e.g. 0.4 vs. 0.35)

– Shorter gaps in triplet (e.g. 35 cm vs. 50 )

– Higher SRF Gradient (e.g. 15 MV/m as in Study II vs. 10 MV/m )

• It will be interesting to see how much money would be saved

15


