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Abstract This thesis investigates the design and fabrication of binary phase gratings
to produce multiple beams that can be used to read multiple tracks of an optical disk
simultaneously. Two vastly different design methods, the method of generalized
projections and the Dammann Grating method, were investigated. The generalized
projection method was found to be extremely effective for designing gratings with
continuously varying phase profiles but not suitable for designing two-level binary
phase gratings. With continuous phase gratings, we achieved designs with as much
as 97% of the input power going into the desired multiple diffraction orders. The
Dammann grating method, on the other hand, specifically applies to the design of
two-level gratings. The design equations are simplified when the grating profile of a
single grating period 1s symmetric. Using the symmetric approach, we designed
gratings with total efficiencies on the order of 65-70%. Using the Dammann method
to design gratings with asymmetric profiles gave better efficiencies - on the order of
85-89%. Two-level phase gratings were also fabricated based on these designs.
There was good agreement between the design predictions and the measurements of
the fabricated gratings.
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