Spring & Summer (2023) 5(2): 71-80

DOI: 10.30473/jphys.2023.68821.1159

Received: 11 Aug 2023

ORIGINAL ARTICLE

Accepted: 09 Sep 2023

Open

Optoelectronic

Enhancing Tunable Faraday Rotation with High Transmission
in  Magnetophotonic Crystal Containing InAs Anisotropic

Semiconductor

Fatemeh Moslemi®”, Masoomeh Nemati?

1 Assistant Professor, Department
of Physics, Faculty of Science,
Azarbaijan Shahid Madani
University, Tabriz, Iran.

2 M.Sc. Student, Department of
Physics, Faculty of Science,
Azarbaijan Shahid Madani
University, Tabriz, Iran.

Correspondence
Fatemeh Moslemi
Email: fm.moslemi@gmail.com

How to cite

Moslemi, F., Nemati, M. (2023).
Enhancing Tunable Faraday Rotation
with High Transmission in
Magnetophotonic Crystal Containing
InAs  Anisotropic  Semiconductor,
Optoelectronic, 5(2), 71-80.

ABSTRACT

The transmission spectrum and Faraday rotation of a magnetophotonic
crystal structure with a symmetric arrangement of (AB) m InAs (BA) m are
investigated using the 4x4 transfer matrix method. Layers A and B in
common dielectric materials, and an anisotropic semiconductor InAs, acts
as the defect layer. In the photonic band gap of the structure, two defect
modes with Faraday rotation appear in the same frequency region as the
defect modes. This paper demonstrates that by altering structural
parameters, the number of periodicities, and defect layer thickness, it is
possible to design a structure that enhances Faraday rotation with relatively
high transmission. The effect of external parameters, magnetic field
intensity, and incident angle on enhancing Faraday rotation and
transmission is studied and optimized. The highest Faraday rotation, with
relatively high transmission, achieved in this work occurs at a 20° incident
angle, measuring -44.23°. The results indicate that the frequency location
of the defect modes in the transmission spectrum and Faraday rotation
depends on the incident field direction and defect layer thickness but
remains independent of changes in magnetic field and the number of
structure periods.
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