Simulations of Optical Components
Tutorial 4: Optical Waveguide |
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Waveguiding in COMSOL

Out-of-plane In-plane _
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Mode analysis
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Waveguiding in COMSOL

= Propagation
= Qut-of-plane: Ports are not defined (eigenvalue solution to the whole geometry)
= |n-plane: Ports need to be defined (eigenvalue solution to the defined port)
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Set up Environment
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Study Results

Electromagnetic Waves, Frequency
Domain

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 domain 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 simulaticns for a single frequency or a
sequence of frequencies. The Eigenfrequency study type is used to find resonance
frequencies and their associated eigenmodes in resonant cavities,

This physics interface solves the time-harmonic wave equation for the electric field.
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Set up Environment

¥ Parameters

b

Name Expression Value

lambdal 1550[nm] 1.55E-6 m M cladding l\

n_core 1.5 1.5

n_cladding |1 1 Mere £
h_core 2.5[um] 2.5E-6m

h_cladding | 7[um] 7E-6 m - [

w_slab 50[um] S5E-5m

fo c_const/lambda0 1.9341449E14...
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Define: Mesh & Port Definition & Study

= Port Definition
= Left «excitation» port
= Right «collection» port
= Type off port: Numeric
= Mesh
= Cladding: finer
= Core: lamda0O/n_core/4

= Study

= Right click - Study Steps - Boundary Mode analysis ( Has to be Step 1)
= Set frequency
= Desired number of modes : 1
= Search for modes around: n_core

= Same for Port 2
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Study
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Show E-field in waveguide i l

=  Which field component has to be plotted? —% : =
LUUOUUE

1D- Plots N
= Show Field at Port 1 3

Replace Port 2 with Perfect Electric Conductor
= What changes?

Investigate the confinement of the wave to waveguide using a parameter sweep and no changing of the geometry
= Port 2 active

= Which parameter needs to be swept (talk to lecturers)?

= What can you see?

Disable Parametric sweep, Change the number of allowed modes and study the E-fields
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