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+ "Electron-phonon interaction and localization of surface-state carriers in a metallic monolayer" Iwao
Matsuda, Canhua Liu, Toru Hirahara, Masashi Ueno, Takehiro Tanikawa, Taizo Kanagawa, Rei Hobara,
Shiro Yamazaki, Shuji Hasegawa and Katsuyoshi Kobayashi, Physical Review Letters 99 (2007) 146805.

Q2N  Research Pursuits

K 19 AEREIE, PR 18 EEICH [ E ki E, ETD
FHHGEEIC DV TG I 2 17 - 7o MBI,
BUIBISEASNTMZTH O, B EHAIRE D
W CTRADBIINET S, Ko, MHEHEEZ W
Bl IRyt ML R 2B %
G 2 EDRA—IS— L Y A2 FX T 2 T N TE
% [1]o 18 FEX TId, MHAHIBE OBEZ 2 &Ik
kU, ZTOFNIEEONTE 2], 3 X TEINPEE O
i oz, 19 I, BT OMMHRERDFEBI
LR DD B BRMNEHRTH B, FEhNT O
AROEFRDEBROWZEZIT> Tz, TDRR,
MR T, POROMIE - ALY &I H LAY
BT bl
[1] J. B. Pendry: Phys. Rev. Lett. 85 (2000) 3966.

[2] K. Kobayashi: J. Phys. Condens. Matter 18 (2006)
3703.

In 2006 I continued the theoretical study on
complementary media of electrons. Complementary
medium is a concept first introduced to
electromagnetic waves. Negative refraction occurs
at interfaces of media and complementary media.
Using complementary media it is possible to make
superlenses that amplify evanescent waves and
have high resolution beyond the diffraction limit
[1]. In the past years I extended the concept of
complementary media to electronics waves, and
studied the static properties of complementary
media [2] and the dynamical properties. This year
I studied transmission of electron waves through
semiconductor heterojunctions that are expected
to be realistic complementary systems of electrons.
I found that revival or quasi-time reversal of wave
packets occur in the complementary media.
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In 2007 I have three undergraduate students
and one graduate student in master course. The
titles of the graduation researches are “Electronic
states of semiconductor sublattice-exchange
systems” , “Numerical simulation of spin Hall
effects” and “Friedel oscillation of surface states” . I
have teaching classes of “Computational Physics” ,
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“Quantum Mechanics II” and “Solid State Physics”
for undergraduate students, and “Advanced Surface
Physics” for graduate students in master course .
In addition I have one undergraduate student in
“Elementary research in physics” where we read
several papers and textbooks as a preliminary
exercise for graduation researches.
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