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HOM passbands (uncoupled model circuit):

Transverse kick (using Panofsky-Wenzel):
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(The transverse wakefield of a detuned X-band accelerator structure, K. Bane, R. Gluckstern, SLAC-PUB-5783, 1992)
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1. For the present C-band design, compute the main rf parameters (f, Q, R/Q, loss factor) for the first 5 modes TM – like, for 
the phase advance 0 and pi, for the cell geometries n. 1, 55, 110.

2. For each cell geometry, use the rf parameters computed for the 0, pi phase advance and the circuit model formulas in order 
to obtain the passband of a corresponding infinite structure ‘constant impedance’. 

3. Find the synchronous phases and the synchronous frequencies for each passband.

4. Use the synchronous phases to compute the synchronous Q and loss factors by means of fitting procedure applied to plots at 
step 1.

5. Compute the longitudinal wakes (C-band present design).

Procedure for longitudinal wakes:

This analysis suffers the limits of the uncoupled model and also the quality of the fits at step 4 (because of the choice of only two phase 
advances at step 1).

The uncoupled model is considered for a preliminary study of the long range longitudinal wakefields. The steps of the analysis are the 
following:
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TM01 + HOM
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Zoom 0-50 ns
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1. For the present C-band design, compute the main rf parameters (f, Q, R/Q, loss factor) for the first two dipole modes for the 
phase advance 0 and pi, for the cell geometries n. 1, 27, 55, 82, 110.

2. For each cell geometry, use the rf parameters computed for the 0, pi phase advance and the circuit model formulas in order 
to obtain the passband of a corresponding infinite structure ‘constant impedance’.

3. Find the synchronous phases and the synchronous frequencies for each passband. Verify the synchr. frequ. by means of 
HFSS simulations.

4. Use the latest HFSS simulations to obtain plots of the synchronous Qs and kicks vs number of cell.

5. Compute the wakes: examples for C-band present design and gaussian like distribution of synchr. frequ.

Procedure for transverse wakes:

This analysis suffers the limits of the uncoupled model (above all if applied to the second dipole band), and the form of the passbands
extrapolated at step 1 (with only two phase advances, 0 and pi).

The same uncoupled model used for the analysis of the long range longitudinal wakefields is considered for a preliminary study of the 
long range transverse wakes. The step of the analysis are the following:
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Frequ. Synch.
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Second Dipole band HEM01 ( for infinite periodic structures, and cells with fixed geometry) :

y = 17.136x
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Frequency Linear distribution: 
(C-band present design, 1st 
Dipole band)

Frequency Gauss.-like  
detuned distribution: 

[ ] 0143.80039.0 += nGHzfs Total spread Δfs: 425.3MHz

Total spread Δfs: 142 MHz σ: 142/4 MHz = 35.5 MHz

Spread period: 1/142 MHz ~ 7 ns (minimum bunch spacing)

For the both frequ. distributions, a same kick distribution (C-band present design) is used: [ ] 9385.60191.0/ 2 +=⋅ nmnCMVKs

n: 1…110
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Frequency Linear distributions:
[ ] 0143.80039.0 += nGHzfs

Total spread Δfs: 425.3 MHz

[ ] 314.100026.0 += nGHzfs

Total spread Δfs: 287.2 MHz
,

1st D. band 2nd D. band

Kick distributions: [ ] 9385.60191.0/ 2 +=⋅ nmnCMVKs [ ] 0036.10024.0/ 2 +−=⋅ nmnCMVKs

C-band present design: 1st, 2nd Dipole band

,
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zoom

The wake sum is simply performed as the envelope sum |WD1| + |WD2|
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Zoom 0-50 ns


