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Abstract

Graphene is both a model system for testing new ideas in fundamental research and a unique 2D
material with numerous potential applications. In this talk, | will present some of our latest results in
controlling the spin current and water transport through nanoscale graphene channels, based on the
tunable magnetic states of single carbon vacancy, and the rectangular nanochannels with variable
dimensions. We analyse the physical origin of the magnetic transitions, that is controllable by nano
mechanical distortion, and its effect on the spin current flip. In the case of water transport, the interplay
between the hydrogen bonding and confinement and its manifestation in the quantized water current
will be discussed.
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