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Control of tuning characteristics of temperature-responsive colloidal photonic crystal gel
H. SUGIYAMA”, T. SAWADA?®, T. KANAI* (Yokohama Nat. Univ.”, NIMS®, sugiyama-hitomi-jg@ynu.ac.jp)
Colloidal crystal gels are three-dimensional periodic structures of monodisperse colloidal particles immobilized
in a gel network and act as photonic crystals in the optical regime. They have the unique characteristic that the
lattice constant or the optical stop-band wavelength of the crystals can be altered on demand through the volume
change of the gel by the external stimuli, such as temperature. However, in general, the gel’s volume change is a
type of phase transition, and at the transition point, the change in the volume and the stop-band wavelength are
drastic, which would limit the applications of these materials. In this paper, we report that the thermosensitivity
of colloidal photonic crystal gels can be controlled by changing the mixing ratio of thermosensitive
N-isopropylacrylamide (NIPAM) and non-thermosensitive N-methylolacrylamide (NMAM) in the gel network.
Above an NMAM mole fraction of 0.4, the crystals exhibit linear thermosensitivity. This is potentially useful in
applications such as tunable photonic crystals and temperature sensors.



