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Abstract

This thesis presents the design of a ground-based
instrument capable of measuring atmospheric motions in Earth’s
upper atmosphere using a spectrally isolated airglow emission.
The work builds on the previous development of a prototype
version of the instrument at UNB. Several improvements to the
BIDWIN prototype are made that enhance its performance for
field applications. The primary focus is on optimizing the optical
design to increase throughput while maintaining precision and
stability.

A Jones matrix approach, developed in Python, is used
to simulate the signal and interference patterns, aiding in the
design process. Zemax Optic Studio plays a key role in selecting
and refining the optical system, ensuring that the proper lenses
and configurations are chosen. Additionally, thermal sensitivity
issues are addressed by exploring the feasibility of thermally
compensating the interferometer using birefringent materials
with inversely proportional thermal coefficients. Experimental

results demonstrate the viability of using aBBO and YVO4

crystals to build a thermally compensated, field-widening
interferometer. Several designs using different lenses were
explored, as well as the use of a four-quadrant prism to increase

the FOV while maintaining high precision.



