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Heat Transfer Measurement on Nanogap -Investigation of Transition from Radiation
to Heat Conduction
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In this study, a MEMS device was developed to experimentally measure the
transition region from radiation heat transfer to heat conduction using nanogap. The device was
fabricated on a device layer (5 micrometer thick) of a SOl wafer with a surface orientation of
110), and a few micrometer square parallel smooth nanogap composed of single crystal silicon (111)
planes was created by applying a load using an external actuator. By controlling the gap spacing
with a resolution of less than a few nm using electrostatic actuators and displacement sensors, we
have successfully observed pull-in due to Casimir forces and measured the temperature difference
between the gaps with a temperature resolution of up to 0.1 K using micro-Raman spectroscopy and
thermo-reflectance techniques.
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