Ministry of Higher Education and Scientific Research
University of Baghdad

Institute of Laser for Postgraduate Studies

All-optical tunable bandpass filter using
Photonic crystal fiber

A Thesis submitted to the Institute of Laser for Postgraduate Studies,
University of Baghdad in partial fulfillment of requirements for the

Degree of Master of Science in Laser / Electronic and Communications
Engineering.
By
Maithem Sabri Jaber

B.Sc. Electronic and Communications Engineering-1992

Supervisor
Prof. Dr. Abdul Hadi M. Al-Janabi

2013 AD 1434 AH



Abstract

Photonic crystal fibers are novel optical waveguides containing a
periodic array of air holes running along the fiber around a solid or
hollow core. Due to the manufacturing process which allows a high
flexibility in the fiber design, these fibers have many applications such as
temperature or pressure sensing, filters and laser transportation.

The present work demonstrates the results of the infiltration of the
air holes for the PCFs by liquids instead of air. A band pass filter which
utilizes both the unique physical structure and optical characteristics of
micro-structured and photonic bandgap fibers is built. Infiltration the PCF
with liquids leads to change in the effective refractive index of the PCF
so that, the center wavelength of the HC-PCF will shift due to value of
the refractive indices of the liquids. The liquids being used are distilled
water, ethanol, methanol, n-Hexane and acetone. The refractive indices of
the liquids are lie between (1.3 to 1.377) for wavelength (1060 nm and
850 nm) at room temperature to ensure that no total internal reflection
phenomena has been happened through the transmission of the laser
inside the HC-PCF. 7-cell hollow cores PCF (HC-1060 and HC-800)
have been used as a main part of the optical band pass filter. The center
wavelength of the PCF will be shifted to left of the origin location (blue
shift). The shifting of the wavelength is proportional to the refractive
indices of the liquids used to infiltrate the PCF.

The simulation program (COMSOL) multiphysics ver. 4.2a has
been used to simulate the filter design. Experimental and theoretical

simulation show a good agreement.
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