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Investigation the Aberration Effects on the Fiber
Modes in the Focal Region



Abstract

Fibers are widely used as source of
an optical system. It is worthy to
investigate the effects of the
aberration of the optical system to the
propagation of fiber modes. In this use
case, we use a specified step-index
fiber as source to generate a couple
of propagation modes, and evaluate
the diffraction pattern after
propagation through an aberrated
optical system.




Modeling Task

aberration phase
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Setup from Appl. Opt. 59,6584-6592 (2020)




Linearly Polarized Mode Calculator

step-index fiber
wavelength 600nm

core radius Sum
- Ngpre = 1.455

et

Neladding = 1.45

This calculator gives the
propagation constants and
mode fields of all existing
linearly polarized (LP) modes.

Wavelength [

600 nm-|

Core Diameter [

10 um}

Core Material

Name ‘ MNon-Dispersive Material (n=1455)

Index Azimuthal Order L

I

Defined by Constant Refractive Index

State of Matter | Solid

Cladding Material

Name | Non-Dispersive Material (n=145)

! Defined by Constant Refractive Index

State of Matter ' Solid

Maximum Number ofModes | 10]%
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Source of Fiber Modes
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Setup from Appl. Opt. 59,6584-6592 (2020)




Fiber Modes

aberration phase
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fiber source
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Setup from Appl. Opt. 59,6584-6592 (2020)




Peek into VirtualLab Fusion
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Workflow in VirtualLab Fusion

« Set the programmable light source

— How to work with the programmable light source in
VirtualLab Fusion and Example (Gaussian Beam) [Use Case]

agm . . Source Code Editar
« Set the position and orientation of COMPONENtS | s aommanen snpmess somnas s
48
Position and Orientation Vd 49 lic Complex GetLocalDataPoint(double x, double y) {

[ eo] 51 #region Main method
52 Complex FieldValue = new Complex(@, ©);
53
54 double ke = Math.PI * 2.8 / Wavelength;
55 double epsilonCore = nCore * nCore;
56 double epsilonCladding = nCladding * nCladding;
57
58 bool ifModeExist = false;
59
60 PMode SingleLPModeFunction = LPModeSupport.CalculateSinglelLPModeFunction(Wave
61
62 if (ifModeExist) {
63
64 Fieldvalue = SinglelLPModeFunction.GetValue(new VectorD(x, y));
65 }
(=]}
7 return FieldValue;
68 #endregion
69
78
]
“#3 &% | Check Consistency | Validity: @



https://www.lighttrans.com/index.php?id=1369
https://www.youtube.com/watch?v=w__CY5jIyoA&ab_channel=FastPhysicalOptics

VirtualLab Fusion Technologies
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