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Wave phonon engineering based on monolayer NEMS functionalized using
sub-nanometer 1on beam
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NEMS

Various nanophononic structures were fabricated on susEended graphene by
using electron beam lithography combined with focused He+ ion beam milling technology. Nanoscale
heat phonon transport properties were measured by using unique Differential Thermal Leakage (DTL)
method. Thermal rectification phenomena were observed for the first time for an asymmetric
nanophononic channel structure on which only a half area was carved into two-dimensional array of
circular nanopores of 5 to 6 nm in diameter. The thermal rectification ratio of approximately 80 %
was obtained at the environmental temperature of 150 K. Furthermore, over 40% rectification ratio
was successfully achieved at room temperature for an asymmetric channel structure with six parallel
graphene nanoribbons of 30 nm in width in parallel.

NEMS
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