
Abstract:

I introduce quantum non-Gaussianity in bosonic system. It is of crucial importance to identify quantum 
non-Gaussian states that cannot be produced by Gaussian resources and their statistical mixtures. A 
simple mixture of Gaussian states can be generated without quantum non-Gaussian operations and 
they are thus not suitable to perform quantum information tasks, which require genuinely quantum non-
Gaussian resources. I propose a quantum non-Gaussianity measure, which is defined by a convex roof 
of quantum relative entropy, and investigate the properties of the measure. Further, I introduce the 
critical role played by their quantum non-Gaussianity in quantum communications, addressing 
communication security. I investigate the no-cloning bound of non-Gaussian states with unknown 
displacement. I show that the no-cloning bound decreases as non-Gaussianity increases, but it 
becomes harder to achieve the bound by quantum teleportation.
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