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(BST) az Three-dimensional position measurement of nanoparticles and its applications
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A gold nanoparticle gives localized surface plasmon resonance. Spectrum of the gold nanoparticle’s scattering
light changes in response to the change of index surrounding the particle. Therefore, the gold nanoparticle is
applied to molecular sensing in biomedical and environmental applications.

Optical tweezers is a well-known technique used to trap and manipulate micro objects in a liquid. The
optical tweezers was applied to manipulate a gold nanoparticle when a motion, state, and function of a
biological system were measured.

Holographic method that performed 3D position measurement of trapped particles. We demonstrated a
position measurement of a 200 nm polystyrene particle held in optical tweezers using digital holography
[Appl. Opt. Vol. 50, H183 (2011)] and the 3D sub-pixel estimation for improving the position detection and
reducing a computational cost [Appl. Opt. Vol. 52, A216 (2013)]. It was also applied to a gold nanoparticle
with a diameter of 60nm [Optics Commun. Vol. 322, 22 (2014)]. A twilight-field optical microscope that is
effective for holographic detection of weak scattering light from a nanoparticle was developed [Opt. Lett. Vol.
37,4119 (2012)].

When the laser intensity was 5.6 MW/cm?, the gold nanoparticle moved considerably as a result of
Brownian motion, especially in the axial direction, because the axial force was lower than the lateral force. As
the laser intensity was increased, the motion became smaller. When the laser intensity was 46.6 MW/cm?, the
gold nanoparticle was almost fixed, and the lateral and axial variations were 6.1 nm and 7.1 nm, respectively.




