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Abstract

Quantum coherence and Bohr’s complementarity are two significant topics in quantum mechanics.
The research on them is deep-going from its very beginning. In this paper, we give the expression
of quantum correlation and Bohr’'s complementarity in state-channel interaction under infinite
dimensional case. First, based on the infinite dimensional channel characterization, we proved
that the Hilbert Schmidt norm of the asymmetric part, the symmetric part, the channel are finite,
even in the infinite dimension. The symmetric part is represented by the symmetric Jordan prod-
uct, and the asymmetric part is synthesized by the skew-symmetric Lie product. Then it is proved
that the asymmetric part still satisfies four properties, thus, it can represent the Wigner Yanase
Dyson skew information, in the infinite dimensional case. Finally, by proving that the asymmetric
part of state-channel interaction still satisfies 10 properties, we obtain the generalization of quan-
tum coherence and Bohr’s complementarity in state-channel interaction, under the infinite dimen-
sional case.
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