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Non-additivity of quantum channels prohibits us from extending Shannon®s

channel coding theorem to quantum communication. This non-additivite property was proved by M.
Hastings in 2009 by using randomly generated quantum channels. In this project, we used random
matrices, free probability, and measure concentration to analyse such quantum channels. Our results
include finding a new class of non-additive quantum channels. Also, we developed a computer program
to calculate abstractly average of tensor networks with random unitary matrices, and then applied it
to yield some results on random quantum Gaussian states, aligned with maximal entropy principle,
which plays a key role in statistical mechanics. Besides, we showed mathematical connection between
our problems of quantum channels to those of meandric systems, and gave partial results on formulas
of generating functions of meandric polynomials.
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