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Fractional Electron Density Modulation
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Kick/Drift Model
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One Amplifier
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One Amplifier (Wake)
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Two Amplifiers (Current Design)
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Wake Function
(275 GeV and 100 GeV)
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Conclusions

* Theory and simulation agree well at low
saturation

e Can input reductions in cooling and diffusion
rates into cooling theory
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Start of 2" Amplifier
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End of 2" Amplifier
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Start of Kicker
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One Amplifier w/o Modulator/Kicker
Plasma Oscillations
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One Amplifier w/o Modulator/Kicker
Plasma Oscillations (Wake)
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Parameters

Proton Energy (GeV) 100 275
Protons per Bunch 6.9¢10 6.9¢10
Proton Bunch Length (cm) 7 6
Proton Emittance (x/y) (nm) 30/2.7 11.3/71
Proton Fractional Energy Spread 9.7e-4 6.8e-4
Electron Normalized Emittance (x/y) (mm-mrad) 2.8/2.8 2.8/2.8
Electron Bunch Charge (nC) 1 1
Electron Bunch Length (mm) 14 7
Electron Peak Current (A) 8.5 17
Electron Fractional Energy Spread Te-5 5e-5
Electron/Proton Betas in Modulator (m) 30/39 100/39
Electron/Proton Betas in Kicker (m) 10/39 8/39
Modulator Length (m) 39 39
Number of Amplifier Drifts 2 2
Amplifier Drift Lengths (m) 48.5 48.5
Kicker Length (m) 39 39
R56 in First Two Electron Chicanes (cm) 2.0 0.68
R56 in Third Electron Chicane (cm) -5.20 -1.52
R56 in Proton Chicane (cm) -0.52 -0.22
Proton Horizontal Phase Advance (rad) 4.46 4.79
Proton Horizontal Dispersion in Modulator / Kicker (m) 0.76 1
Proton Horizontal Dispersion Derivative in Modulator/Kicker -0.023/0.023 -0.023/0.023
Electron Betas in Amplifiers (m) 11.2 2.5
Horizontal / Longitudinal IBS Times (hours) 20/25 20/29
Horizontal / Longitudinal Cooling Times (hours) 1.7/19 13718
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