Calculating geometric phase evolution from Jones calculus
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Although geometric phase was first discovered by Pancharatnam in 1956, and rediscovered by
Michael Berry in 1984, theoretical work could not provide a model for how geometric phase evolves
as it propagates through an optical system. With the new wave description of geometric phase, we
show that this is in fact easy, using familiar tools of Jones calculus. We describe how to implement a
simple polarization analysis to track the evolution of geometric phase as it moves through an optical
element, and through a sequence of elements in a system. The final results that we obtain agree with
existing theory, but provide far better insight into the physical behavior of the polarized wave and how
to control the phase. These will be illustrated by showing polarization states on the Poincaré sphere,
together with the corresponding curves showing the geometric phase at each point along the path. This

is the first time that such evolution curves of geometric phase have become possible.
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