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Abstract:

Many classical electromagnetics problems are couched in terms of classical calculus
that dates back to the time of Cauchy, Leibniz, and Newton. The recent advent of
differential geometry allows one to write electromagnetics theory in terms of
differential forms. It expresses electromagnetic theory elegantly, but the important
question to ask is if new problems can be solved with this new calculus?

Almost all matrix equations in electromagnetics are solved with iterative solvers.
While elliptic problems can be solved in O(1) iterations, it is not clear if in general,
other problems can be solved in a small number of iterations. It will be great to find
solutions methods that can be solved in O(1) iterations or there about.
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The second important development in EM theory is the development of quantum
EM theory. The question to ask is if one should formulate the quantum EM theory
in terms of least action, or energy conservation. Both of them lead to same equations
of motion, but which is more fundamental? We will show that what is commonly
known as Dirac’s fundamental postulate can be derived from energy conservation.

Present quantum computing technologies are fraught with noise. Most groups
around the world are building quantum computers working with microwave
photons. Microwave photons are about one million times weaker than optical
photons. Did we get here by accident of history? Can we use multi-shot averaging
to improve the signal-to-noise ratio in quantum computers?
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