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Studies of structure and optical properties for a single metallic nano-particle
suspended by a contactless sample holder
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A single metallic nano-particles have been extensively investigated from
both fundamental and technological viewpoints. Of particular interest is the relationship between
size-dependent structures and properties. Surface effects associated with nano-particles are
enhanced because the ratio of surface area to volume increases as particle size decreases.
Enhancement of these effects changes the crystal structure, lattice parameters, and optical
properties of a single metallic nano-particle.

In this study, we developed a contactless sample holder for a single metallic nano-particle. The
developed sample holder uses a single-beam optical trap. A Laguerre-Gaussian beam at 532 nm is
focused with a non-spherical lens with numerical aperture of 0.5 and focal length of 8 mm. We also
developed a spectroscopic system for a single metallic nano-particle with a fiber multi-channel
spectrometer.
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