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Apart from Hermite- and Laguerre-Gaussian
modes there is a third kind of rigorous and
orthogonal solution family for the paraxial
wave equation — the so-called Ince-Gaussian
modes. These solutions are defined Iin
elliptical coordinates and have the benefit of
allowing for a transition between Hermite- and
Laguerre-Gaussian modes by means of an
elliptical parameter. These modes have
advantages in the area of optical tweezers
and particle-trapping applications. This use
case presents the Ince-Gaussian Beam
Source in VirtualLab Fusion and shows how
to define an individual mode.




How to Access Ince Gaussian Mode Source?
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You can access the Ince
Gaussian Mode Source in the
Optical Setup under the section
Light Sources/Basic Source
Models.




Order Definition — Even Polynomials
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This section allows for the specification of the
individual mode the user would like to
generate. Please pay attention to whether the
order consists of odd or even polynomials.
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Order Definition — Odd Polynomials
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The user can determine the size and divergence of the field by setting the waist radius of

the mode.




Ellipticity Parameter

-
Edit Ince Gaussian Source X
Basic Parameters Spectral Parameters
Spatial Parameters Polarization Maode Selection sampling
] Generate Cross Section
Algorithm
Snippet 7 Edit validity: @
Parameters
Waist Radius 300 um
I Ellipticity Parameter 1 I
@ Even Polynomials
Order 25
Degree 25
J As Separate Window @ Read Me
Default Parameters Cancel Help

Amplitude of “Ex-Component” [kV/m]

69.05
0
o
E
E © 34,525
>
w0
O
0

-0.5 0 0.5
X [mm]

Y (mm]

Amplitude of “Ex-Component” [V/m]

2.15

1.075

0
-0.5 0 0.5

X [mm]

05

0

-05

E<. 164: Ince Gaussian Mode: (5,3) [ |[@ |3a] | | B 162: Ince Gaussian Mode: (5,3) [ = [ @ |3 | | B 3:Ince Gaussian Mode: (5,3) =N Ecn
Electric Field Electric Field Electric Field
Diagram Table  Value at (xy) Diagram Table  Value at (xy) Diagram Table  Value at (xy)

Amplitude of “Ex-Component” [pV/m]

0.525
wn
4 0000
S 000 ES
>
3 Q000
o
0

-0.5 0 0.5
X [mm]

ellipticy parameter = 0.001

ellipticy parameter = 1

ellipticy parameter = 1000

Depending on the ellipticity parameter the Ince-Gaussian mode will become between a Laguerre
Gaussian and a Hermite Gaussian mode!




Comparison with Hermite- and Laguerre-Gaussian Modes
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Depending on the ellipticity
parameter the Ince-Gaussian
mode will become between a
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Hermite Gaussian mode!
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