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Visualization measurement for elucidation of evaporation enhancement mechanism
on the surface of moth-eye structure matched by a refractive index
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We carried out 3-D visualization of total internal reflection fluorescence
microscopy (TIRFM) to understand the three-dimensional motion of a nanoparticle on a nanosized step
structure by using a refractive index-matching method with a water used as a working fluid, the step

was made of an ultraviolet (UV)-curable resin, whose refractive index is the same as that of a
water. Diffusion coefficient obtained by the motion of a fluorescent nanoparticle in the vicinity of
the nanostep in water could be clearly captured without optical distortion. The measured diffusion

coefficient along the edge of the step was larger than that across the step. Molecular dynamics
simulations were also conducted to calculate the diffusion coefficients near nanosized step. The
simulation results were qualitatively similar to the experimental observations.
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TIRM
Total Internal Reflection Fluorescence Microscopy (TIRFM)
TIRFM



Nikon Eclipse Ti-

E EMCCD (Andor iXon3 860) 128x128
pixel CCD 24 um/pixel 100
NA=1.49 200 nm
(Thermo Sci R200) 62.08
250 nm 0.17
mm

Lennard-Jones MD

MD Green-Kubo

1 mE(1-2)= 64 nm
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