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Graphene Nanoplatelet/Polydimethylsiloxane Composite
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Abstract: A near-infrared light-driven tunable transmission grating based on graphene
nanoplatelet (GNP)/polydimethylsiloxane (PDMS) composite and PDMS is designed for the
detection of hydrogen cyanide gas in consideration of the phenomenon that hydrogen cyanide gas
has an absorption peak in the near-infrared region. The changing rules of grating period and
diffraction wavelength under the drive of near-infrared light are studied through numerical
simulation. A finite element model of grating is established using a multi-physics coupling
analysis software, which introduces the optical actuation module into the simulation, and then the
influence of light-drive direction on the grating period is analyzed. The results show that when
actuating the grating along the grating line, the grating period will decrease with the light-drive
time. What is more, the grating period variation of middle part of the grating is larger than that
of the margin parts and the maximum tunable range is 21.3 nm. If the grating is actuated
perpendicular to the grating line, the grating period will increase with the light-drive time, the
grating period variation of middle part of the grating is smaller than that of two side parts, and

the maximum tunable range is 100.98 nm. It is clear that both methods can meet the
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requirements of detecting hydrogen cyanide gas, but if the grating is actuated perpendicular to the

grating line, the grating period has a greater change.

Keywords: tunable grating; GNP/PDMS; light drive; grating period
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