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Figure 1 (a) A jewel beetle having cholesteric liquid crystal structure
in the elytron. (b) Cholesteric liquid crystal electrolyte
solution containing a monomer (3EDOT, trimer of
3,4-ethylenedioxythiophene). (c) Poly(3EDOT) prepared
by electrochemical polymerization in the cholesteric liquid
crystal. The chemical structures and synthetic scheme are
shown in Figs. 1b,c.
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Figure 2 High-voltage treatment of polyacetylene using a Tesla coil. (a)
Potential applied from the Tesla coil and discharge from the
polyacetylene surface. (b) Enlarged view of (a). Inset shows
polymerization of styrene using soliton radicals generated in
polyacetylene by electric spark discharge.
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Figure 3 Polarized optical microscopy image of a polyisocyanide
obtained by liquid crystal-induced asymmetric polymerization.
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Scheme 1 Synthesis of polyisocyanides via living polymerization in a
liquid crystal. The background is the cholesteric liquid crystal
solvent in which the polymerization reaction occurs.
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Figure 4 Optical absorption spectrum (top) and circular dichroism (CD)
spectrum (bottom) of a polyisocyanide obtained by living
polymerization in a liquid crystal medium.
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Figure 5 Polarized optical microscopy images of the polyisocyanide
prepared in a cholesteric liquid crystal. (a) Oriented sample.
(b) Random domain sample.
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Figure 6 Biosynthesis by enzyme in ribosome for production
of proteins from amino acid.
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Figure 1 Crystal structures of water ice (right) and CH, hydrate (left).
Hydrogen atoms have been omitted from the crystal structure.
Additionally, the spheres within the cage-like structure of CH,
hydrate represent CH, molecules virtually.
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Figure 2 Photon energy dependence of the relative linear attenuation
coefficient for CH, hydrate (compared with water). Absorption
contrast X-ray CT image shown in the figure compares ice
and CH, hydrate using 10 keV monochromatic synchrotron
radiation.
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Figure 3 Schematic of the experimental set-up for temperature-
controlled DEI measurement. (a) Top view and (b)
temperature-controlled sample chamber.
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Figure 4 Natural CH, hydrate collected from the seabed off the coast of
Tokachi, Japan. (a) Photograph of the recovered core sample
and (b) specimen shaped into a cube.

- 18- FIEDWIFEN 5



(b)

CH, hydrate

10 mm

Figure 5 X-ray CT images of natural CH, hydrate collected from the
seabed off the coast of Abashiri, Japan. X-ray CT image
analyzed by (a) pseudo-absorption contrast, (b) phase contrast,
and (c) SAXS using DEI optics at a photon energy of 35 keV.
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Figure 6 Natural CH, hydrate collected from the seabed off the coast of
Tokachi, Japan. (a) Absorption contrast images using in-house
X-ray CT. (b) Phase-contrast X-ray CT image of a sample in
cylindrically shaped polypropyrene container using DEI and
(c) X-ray CT image of a natural sample measured by micro-
X-ray CT.
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