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RF-Kick Simulation (I)
• Asymmetries of couplers generate transverse RF field in the accelerating cavities

• Period:

upstream rf-kick - drift space1 – acc. structure - drift space1 - downstream rf-kick - drift space2

• Parameters (calculated using HFSS):

• Kick for an off-phase particle

Amplitude  Phase φ [deg]
Upstream , Vx/Va 68.9 10-6 -176.9
Upstream , Vy/Va 48.4 10-6 176.0

Downstream,
Vx/Va

75.5 10-6 118.9

Downstream,
Vy/Va

43.5 10-6 19.5
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RF-Kick Simulation (II)
RF-Kick Voltage is:

For a short bunch

• The first term doesn’t depend on s and may be compensated by static alignment

• The second term is responsible for the emittance dilution

• The RF-Kick has been implemented using a Crab Cavity rotated by -90° around the
beamline axis
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PLACET vs. Analytical Calculation
 Vyacheslav Yakovlev

• Numerical simulation vs analytical calculation:
1. Einitial=15 GeV;
2. Efinal =223 Gev;
3. Lacc = 8691 m;
4. Vy=363.4 V;
(first 100 FODO cells)
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Coupler’s Wakefields (I)



Coupler’s Wakefields (II)



Simulation Setup

• Three cases have been cosidered:
– Original configuration, AKA old
– new configuration, optimized to reduce the wakefields
– alternate configuration, flipping up and down each three cryomodules

• All simulations performed using PLACET
• ILC2007b lattice (latest version?)
• ML: positron line
• BC: 2 stages, from 9 mm to 300 um



Main Linac: Couplers’ Wakefields



Main Linac: RF-Kick



Main Linac: RF-Kick + Wakes



Bunch Compressor: Stage 1
• RF-Kick and Wakes are simulated
• dispersion-free emittance growth after 1-to-1 correction
• “old” configuration performs better : final vertical emittance growth 0.4 nm



Bunch Compressor: Stage 2
• RF-Kick and Wakes are simulated
• dispersion-free emittance growth after 1-to-1 correction
• “old” configuration performs better : final vertical emittance growth 3.28 nm



Bunch Compressor: Stage 2
• RFKick and Wakes are shown independently
• dispersion-free emittance growth after 1-to-1 correction
• “old” configuration performs better : final vertical emittance growth 3.28 nm



Summary Table 1: RF-Kick
• Emittance growh in nanometers
• Only RF-Kick is considered



Summary Table 2: Wakes
• Emittance growh in nanometers
• Only Wakefields are considered



Summary Table 3: RFKick + Wakes
• Emittance growh in nanometers
• RFKick + Wakefields are considered



Single Stage Bunch Compressor
• BC, single stage design - by PT, Mark Woodley : from 6 mm to 300 um @ 5 GeV
• RFKick + Wakefields are considered
• Compression stage and accelerating stage are considered independently

(BC 1 stage) 1.55 nm (5 to 15 GeV acc. stage) 0.4 nm

Accelerating Stage from 5 to 15 GeV (BC2)



Conclusions

• Final vertical emittance growth in the ML due to RF-Kick and Wakes is:
0.61 nm in case of the “old” configuration
0.27 nm in case of the “alternate” configuration

• BC1 and BC2 have been studied independently:
BC1: final emittance growth is 0.83 nm in case of the “old” cofiguration
BC2: final emittance growth is 3.28 nm in case of the “old” configuration

• In case of a Single Stage Bunch compressor the final vertical emittance
growth is:  1.55 nm

• The impact of the couplers is an issue on case of a 2 stages bunch
compressor - In case of single stage bunch compressor it ss reduced
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Bunch Compressor 1
LUCRETIA Simulation



Bunch Compressor 1+2
LUCRETIA Simulation


