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Rotational Motion of Single Microparticles of Liquid Crystal Driven by the Photon Pressure of a
Circularly Polarized Light and Its Speed Control using Photochromic Reactions (Graduate School
of Engineering Science, Osaka University) O Kazuki Ban, Takayuki Nanno, Syoji Ito,
Hiroshi Miyasaka

Photon pressure acts on an object as a reaction to the momentum change of photons due to
light scattering, absorption, and refraction. The photon pressure can be used to manipulate
micro-objects and its strength and direction can be tuned by controlling photo-responses of the
targets. For instance, we have recently reported the control of the photon pressure (absorption
force) on a nanoparticle through photochromic reactions and demonstrated micro-reciprocal
motion of the nanoparticle.!'' Not only linear motions but also rotational motions of birefringent
micro-objects can also be achieved by using photon pressure of a linearly polarized laser. In
the present study, we aim to control the rotation of micro-objects by combining photon pressure
and photo-chemical reactions.

Azobenzene (AzB) was added to the liquid crystal (LQ) 6CB showing a nematic phase at
room temperature, and the mixture was dropped into water and subjected to ultrasonic
treatment to obtain the aqueous dispersion of 6CB micro-droplets containing AzB. First, a
single LQ droplet was optically trapped with a circularly polarized 1064-nm laser under a
polarizing microscope, confirming the rotational motion of the droplet. Next, the
photoisomerization of the AzB was induced by UV irradiation and, it was observed that the
birefringence of the LQ droplet disappeared by the UV exposure, indicating that the control of
torque is possible by the photoisomerization. At the conference, we will discuss the controllable
frequency range by this method and the correlation between the number of photo-isomerized
molecules and the rotation speed.
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