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COMSOL: Last Time — Point Source Field
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COMSOL: Last Time
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COMSOL: Last Time
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The Radio Frequency, Electromagnetic Waves, Frequency Domain interface is used to solve
for time-harmonic electromagnetic field distributions,

For this physics interface, the maximum mesh element size should be limited to a fraction of
the wavelength. The dormain size that can be simulated thus scales with the amount of
available computer memory and the wavelength, The physics interface supports the study
types Frequency Domain, Eigenfrequency, Mode Analysis, and Boundary Mode Analysis. The
Frequency Domain study type is used for source driven simulations for a single frequency ora
sequence of frequencies. The Eigenfrequency study type is used to find resonance
frequencies and their associated eigenmodes in resonant cavities,

This physics interface selves the time-harmonic wave equation for the electric field,

Taichiro Fukui fukui@ief.ee.ethz.ch

Maximilian Bosch bosch@ief.ee.ethz.ch

08.10.2025


mailto:fukui@ief.ee.ethz.ch
mailto:bosch@ief.ee.ethz.ch

COMSOL: Last Time
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COMSOL: Last Time

=  Define simulation domain

= Build geometry
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COMSOL: Last Time

= Discretization of simulation domain
= Build mesh
= Mesh size determines accuracy of solution
= Too large mesh = wrong results .
= Accuracy vs. simulation time | :
= Today: Optimization by manual refinement
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COMSOL: Today

= Accuracy vs computation time
= Too coarse mesh: incorrect results
= Too fine mesh: unecessary large computation time

= Applying manual refinement
= Refining only in the region of interest
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WAVAVAVAV freq(1)=4.9965E5 GHz Surface: Electric field norm (V/m) ®
A 26x10"
x10%° freq(1)=4.9965E5 GHz Surface: Electric field norm (V/m)
25 A 25x10%
x10'°
?L 2
: 12
| 4
% K < 15
K 15
v, 1
e
1
1
0.5
< 0.5
VAV,
¥ 1.2x10°
‘ ’ V¥ 1.18x10°
. - Taichiro Fukui fukui@ief.ee.ethz.ch
Institute of Electromagnetic Fields (IEF) ~ 45 Maximilian Bosch bosch@ief ee.ethz ch | 08.10.2025 | 9



mailto:fukui@ief.ee.ethz.ch
mailto:bosch@ief.ee.ethz.ch

COMSOL: Last Time
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COMSOL: Today

= Distinction between PEC and PMC
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COMSOL: Today

= Mirror effect by using different boundary conditions
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COMSOL: Today

= Double Source
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COMSOL: Today

= Effects of BCs
= PECs behave as a mirror interface
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COMSOL: Today

= QOptimizing a parameter - parameter sweep

= |t allows us to evaluate our model’s properties
w.r.t this parameter
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