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@ Reseach Pursuits

In 2005 we studied theoretically the complementary media of
electrons. The concept of complementary media was first
introduced to light [1]. Light refracts negatively at the intexface of a
medium and a complementary medium. Complementary media
make it possible to make flat lens that reproduce evanescent
waves beyond the wavelength limit [2]. We extended the concept of
complementary media to general waves and mainly discussed the
complementary media of electrons.

Main results are general definition of complementary media using
transfer matrix, conditions of complementary media for electrons,
an application of complementary media to subsurface imaging
using scanning tunneling microscopy; effective complementary
system by tuning interface structures, design of complementary
systems of the two-dimensional graphite lattice, and verification of
the complementarity by numerical calculations.
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@ Educational Pursuits

In 2005 I have three undergraduate students and three graduate
students in master course. The titles of the graduation researches are
"Dynamics of electromagnetic fields in negative refraction index
materials" and "Negative refraction of elastic waves".

T have teaching classes of "Computational Physics", "Quantum
Mechanics IT" and "Solid State Physics" for undergraduate students
and "Surface Physics" for graduate students in master course. In
addition I have four undergraduate students in "Special Lecture in
Physics V" where we read several papers on "Perfect lens" as a
preliminary exercise for graduation researches. I have a class on
"Mesoscopic Science' for graduate students in doctor course where we

read literatures on magnetism.
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