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source of information, fields and geometry

= Timergali Khabiboulline
Fermilab

● 3D solid model sat file, similar was used for a HFSS calculations. It can be not
optimal for Mafia/MWS and I will prepare smooth shaped solid model for you.

● 4 files ReE, ImE, ReH and ImH. Format of the files …
Let me know, if you need other format.

range: … . Power 1W from main coupler, no losses in the cavity, HOM ports 
are loaded (but Qext for them are pretty high). Qext of the power coupler is 
1e6.



HOM coupler is “Trimmed Initial design – 1a”
same orientation as for TESLA cavity
but main coupler is upstr3eam



working point
FLASH ↔ 1st estimation

from: s2e-seminar, Wakes in the 3rd Harmonic RF Modules (19.03.2007)

FLASH: 4 cavities; each with approximately at 4 MV, -180 deg = backward wave operation

1st estimation: the field calculations from T. Khabiboulline and the following calculations
assume standing wave operation!



field integrals
(fields from T. Khabiboulline)
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all couplers!
for comparison TESLA cavity:
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(zpen=6mm, new geometry)
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610

at least 10 x stronger than TESLA cavity
not very linear!
if the field quality is sufficient !?
beam pipes long enough …
→ MWS calculations



field calculation by MWS

simplification

upstream downstream
→ 2 end cells

eigenmode
frequency domain
→ determine exact (!) resonance frequency
calculate SW field at resonance

beam pipe
still too short

all calculations for different meshes and meshtypes (if possible)



upstream

a b
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→ exact resonance frequency
(depends on discretization)
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extrapolation to 9 cells: Qe ≈ 5⋅105; should be 106

(for all discretizations)



Khabiboulline
MWS, rect mesh, hr

longitudinal field V/m
(same input power = 1W)

E peak of MWS is 75% of HFSS
→ 55% of field energy
→ Qext smaller by fact 0.55

Khabiboulline
MWS, tetrahed. mesh



better agreement for transverse fields V/m

Khabiboulline
MWS, rect mesh, hr
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Khabiboulline
MWS, tetrahed. mesh
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tetrahedral meshes are “noisy” for weak resolution



x component y component
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downstream

Khabiboulline
MWS, rect mesh, hr

Ex Ey

Ez



x component y component

mV 105.71ˆ 6⋅≈E



tracking with ASTRA (1st estimation)

4x (3.9 GHz, 4MV,180deg, standing wave mode)
coupler fields offset independent
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over estimation!:
assumes kicks of all couplers at once



conclusions, to do

conclusion

1st estimation: SW effects
neglects offset dependency
field in beam pipes truncated
→ no strong effect

but: is the estimation sufficient?

to do
FLASH set up (alternating couplers)
field calculation with longer beam pipes, better precision, …
precise working point (backward wave, phase etc.) → 3rd est.
wakes
XFEL (other working point, more cavities)


