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We have theoretically studied quantum effects of electrons® spatial motion
in a system. Concrete subjects include "orbital effects in superfluids and superconductors",
quantum criticality in Dirac systems under magnetic fields", "orbital effects by an optical vortex",

"approximate magnetic translation".

First, we discussed the orbital angular moment paradox in chiral superfluids. Especially, we pointed
out that the angular moment is not a thermodynamic quantity and therefore it causes a paradox. This
very elementary property has been missed in the long history of this problem. Also, this implies

that one should carefully think whether or not the longstanding paradox is a well-defined problem

which has a definite answer.
We also studied interacting Dirac systems under magnetic fields especially focusing on the quantum

critical phenomena. We performed numerical calculations and clarified their behaviors near a quantum
critical point and discussed the so-called magnetic catalysis.
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