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The fragment molecular orbital method (FMO) delivers the accuracy and generality of
ab initio quantum chemistry. It can be applied to chemical reactions, excited states and
other complicated problems. Using the method on the AIST Super Cluster, we have
been able to perform the world record all electron calculation of a system containing
more than 20,000 atoms. To facilitate its application in the field of bioscience, it
was implemented in a general quantum chemistry program GAMESS and is being
distributed free of charge. The intra- and intermolecular interaction analysis is a

promising tool for drug design and other applications.
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New “Geological Maps of Volcanoes”, Miyake Jima Volcano and Iwate Volcano,

were published. The series of “Geological Maps of Volcanoes” shows geological

maps and eruption history of active volcanoes in Japan. These new maps discribe

new distributions of volcanic ejecta, craters and the development history of the

Miyake Jima(Miyake-Jima) and lwate volcanoes. We hope these maps will help

those who are intersted in volcanoes ,and will be useful to reduce damage from

volcanic disaster.
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A system for calibrating hydrophone sensitivity by laser interferometry has been
constructed at the AIST. The frequency response of the photodetector(PD) in the
system is one of important factors in determination of total measurement uncertainty
of the calibration. So a novel calibration technique using twice-modulated light was
proposed. This technique can determine the frequency response of the PD with small

uncertainty without using a standard PD or a standard modulator.
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In liquid-crystal colloids where colloidal spheres are dispersed in liquid crystals, we
investigated photochemical manipulation of colloidal structures and optical properties.
By modulating surface properties of colloidal spheres on the basis of photoisomerization
of photochromic compounds, we achieved a control of aggregation and dispersion of
the spheres. A variety of colloidal superstructures could be fabricated by illumination
of appropriate patterned light onto the liquid-crystal colloids. In addition, we could
manipulate light-scattering properties of the liquid-crystal colloids by photochemical
modulation of phase structures of liquid crystals. It is strongly expected that the liquid-

crystal colloids will be applied to practical devices in various industrial fields.
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