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• T3P – Parallel finite element time domain codeT3P Parallel finite element time domain code
– Wakefields with lossy materials
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• HOM Absorber study
– Drive a beam with a certain bunch length through the cavity   

Calculate the total power generated by the beam– Calculate the total power generated by the beam 
– Calculate the power dissipated in the HOM absorber
– Calculate the power heating on the copper coated beampipe wallp g pp p p
– Calculate the power propagation in the beampipe 
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• Simulation Results
1) 3D i l it ith b li b b ( 15 0 6 / )1) 3D single cavity with beamline absorber (εr=15, σeff=0.6s/m)

A Gaussian bunch with σz=10mm, Q=3.2nc on axis.

TM0n modes

Copper coated wall

3.5million mesh elements, 2nd basis function run on Franklin at Nersc. 

512 24000 ti t ithi 12 h

Copper coated wall
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512 processors 24000 time steps within 12 hours
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Energy stored in cavity
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Q , g
Loss factor (V/pc)=3.566V/pc

y y eff ( )
Dielectric constant εr=15, Within 45ns

Total Energy Generated by Beam (J) 3.65e-5
Energy stored in cavity (J) 3.25e-5       (FM mode energy=2.06e-5J)
Energy leaked out HOM coupler ports (J) 4.05e-7
Energy propagated into beam pipe (J) 2.11e-6

Wake Fest 07, Liling Xiao 7
Energy dissipated in the absorber (J) 2.4e-6
Energy loss on the copper absorber beampipe wall (J) 6.6e-10 (cold copper conductivity=350ms/m )



2) 2D single cavity with beamline absorber (εr=15, σeff=0.6s/m)

A Gaussian bunch with σz=10mm Q=3 2nc on axisA Gaussian bunch with σz=10mm, Q=3.2nc on axis.

TM0n modes

10 degree slice with HH-BC on symmetric plane 

Energy Absorption Energy Propagation

Left beampipe-2D

Left beampipe-3D

Right beampipe-2D

Right beampipe-3D

Absorption-2D

Absorption-3D

T (ns) T (ns)
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2D structure is a good approximation  to study the efficiency of beamline 
absorber.



3) Multi-cavity with beamline absorber (εr=15, σeff=0.6s/m)

A Gaussian bunch with σz=10mm, Q=3.2nc on axis.,

Trapped modes in interconnectionpp

Local heating in beampipe region 
will be evaluated using Omega3pwill be evaluated using Omega3p 

Fc(TM)
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Trapped Mode at beampipe 
Electric field

Trapped mode

• TM like mode localized in beampipe• TM-like mode localized in beampipe 
between 2 cavities

• Frequency = 2.948 GHz, slightly higher 
th TM t ff t 2 943 GHthan TM cutoff at 2.943 GHz

• R/Q = 0.392 Ω; Q = 6320
• Mode power = 0.11 W (single bunch)

TM mode
Cho Ng, “Multi-cavity trapped mode simulation”, 
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TM mode
Wakefest Meeting, 2007



Energy absorption/Total HOM energy

Energy leaked into Left beampipe/Total HOM energy

Energy leaked into right beampipe /Total HOM energy

K-loss=6 86v/pc for 10mmK loss 6.86v/pc for 10mm, 
Total Energy=7.02e-5 (J)
absorber (εr=15, σeff=0.6s/m)
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Preliminary results show that
2D structure can be as a good approximation to study the efficiency of the 

beamline absorber. Later 3D structure could be used to check the results.

All results are based on certain bunch length (10mm) and certain constant 
dielectric conductivity (0.6s/m).

Next Step:
Implement the dispersion and lossy dielectric εImplement the dispersion and lossy dielectric 
in T3P (in progress).
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Simulate cryomodule with beamline 

absorber for shorter bunch length.
tanδ

Wake Fest 07, Liling Xiao 12

tanδ


