UPISC

UNIVERSITY OF
PITTSBURGH

INFRASTRUCTURE
SENSING

COLLABORATION WORKSHOP

DATONAL

TECHNOLOGY
LABORATORY

Simulation of fiber optic Multimode Interferometer with COMSOL Multiphysics and its Application

Tulika Khanikar, Dolendra Karki, Yang-Duan Su and Paul Ohodnicka.
Department of Mechanical Engineering and Materials Science, University of Pittsburgh, PA, USA.

Analyte Domain

Cladding
Domain

| Core Domain |

Cladding
Domain

NCF Domain

Cladding
Domain

| Corg Domain |

Cladding
Domain

Analyte Domain

0 OI.2 0:4 016 0:8 1 1:4 x10% W’f;
1OOOO-I | .
J n B
9000+ p=1 p=2 p=3 p=4 [
E 8000
> 7000
% 6000
% 5000
:‘; 4000
E 3000
. 2000
1000+
O_(I) ZOIOO 40‘00 60‘00 BOIOO 10600 14600
Arc length (pum)
COMSOL version 6.1
Module : Wave optics
Domain : Electromagnetic Waves, Beam
Envelopes (ewbe)
Acknowledgement

2
N1 Dymr

A

Lymyr =P

n, 1s the RI of core,

Dy 18 the diameter of MMF,

Lyivr 18 the MMF length,

P=1,2,3....1s an integer, representing the self-image
order.

When light 1s coupled from a SMF to a MMF/NCEF, the
modes that are supported by the MMF/NCF are excited
and interferes with each other giving rise to an
interference pattern along the MMF/NCEF.

At a certain length, light interferes constructively along
the MMF/NCEF central axis forming replicas of the
input light field (self-image).

If another SMF 1s connected to the MMF/NCEF at the
self-image point, multimode interference (MMI)
information can be obtained.

The self-imaging peaks are dependent on refractive

index, wavelength, length and diameter of the
MMEF/NCEF.

.This material 1s based upon work supported by the U.S. Department of Energy’s Office of Energy Efficiency and Renewable Energy (EERE) under the Solar Energy
Technologies Office Award Number DE-EE0009632.
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