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Summary:

This dissertation is developed within the framework of the OUFTI-NEXT CubeSat. OUFTI-
NEXT is a CubeSat developed by both students and professors of University of Liege with the
mission of observing the crop fields in the Mid-Wave Infrared (MWIR) in order to manage them
more efficiently in terms of irrigation. More in detail, the dissertation studies the feasibility of
using a refractive optical system for the infrared camera. Different solutions are studied.

The parameters of the optical system are established based on other previous feasibility
studies of the mission. Once defined the parameters, a simple silicon germanium doublet achromat
is re-optimized in order to fulfill the requirements of the camera. Since the performance of this
is not good enough, another lens is added. The triplet configuration gives good results and it
fulfills the requirements.

However, the use of refractive-diffractive lens is studied with the finality to keep the design
as simple as possible. An silicon lens has similar performance than the silicon germanium doublet,
although with some chromatic aberrations. Since the performance is still not the desired one,
another lens is added. If the bandwidth is slightly reduced, the results obtained with the hybrid
doublet are good.

Given that the CubeSat is exposed to temperature variations, a study of how these changes
affect the designs is carried out. The studies are made considering both invar and aluminum for the
mounting material. Doublet hybrid have better performance when changing the temperature than
the triplet configurations. Only one of the design keeps a good performance when temperature
changes considering it has an optimum optical-mechanical mounting.

Finally, a design using silicon hybrid lens and gallium arsenide is chosen as the final proposal.
In addition, some calculations are done to proof that the detector works properly with this
optical system.
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Figure: Layout of final proposal, using hybrid silicon lens and gallium arsenid
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