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1. General information of members and visitors

Riichiro Saito was a visiting professor in 2005 in Department of Physics,
University of Tokyo, for giving a lecture (2005.5.17-19) in the graduate
course. He visited Delft Univ., The Netherlands,(2005.6.24-26), and Masachusette
Institute of Technology, USA (2004.7.7-7.16), Stanford Univ. USA (2005.9.11-
16) and Sungkyukwan Univ. Korea (2006.2.21-24). He gave general talks for
highschool students twice at Heisei foundation of Science (2006.10.22, Prof.
Koshiba), at Urawa High school (2006.12.16, Reiwa Seminar). He organized
2nd Korea-Japan symposium at Matsushima Taikanso (2005.11.27-30) with
Prof. H. Shinohara and Prof. S. Iijima.

Wataru Izumida was a visitor in Kavli Institute of Nanoscience, Delft
Univ. (2005.4-9), and have came back to Sendai on Sep. 31st 2005. Jiang
Jie, continues to be a post doctoral fellow of CREST, JST (Japan Science
Techonology Agency). Jiang Jie has got a daughter on 2006.2.24. (Jiang
Zhuo Ling). Jin Sung Park entered to the graduate course (D1) as an IGPAS
student from Oct. 1st 2005. Kentaro Sato (M2) has finished his master
course on March 2005, and will enter the doctor course from April 2006.
Yuji Oyama has finished his master course on March 2005, and will enter
Bridgestone Corporation from April 2006.

We are happy to acknowledge the following short term, (more than one
week) international visitors: Eduardo Cruz Silva (IPICyT Mexico, graduate



student 2005.4/9-20), Georgii Samsonidze (graduate student, Department
of Electronic engineering, Masachusette Institute of Technology, graduate
students, 2004.6.5-6.24). Prof. Marcos Pimenta (UFMG) (UFMG, Brazil,
2005.7.31-8.13).

2. Resonance Raman spectroscopy of carbon nanotubes

R. Saito et al. have investigated physical properties of cabon nanotube
and nano-graphite nanotubes[1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22]. This work is a project reseach of CREST, JST
(Group leader: Prof. H. Shinohara of Nagoya Univ., Project leader: Prof.
H. Fukuyama of IMR ) started and supported by Grand-in-Aid, MEXT in
2003. We made an electron-phonon matrix element calculation which is used
for resonance Raman and Photoluminescence intensity.

R. Saito, MIT and UFMG group found a phonon-assisted excitonic recom-
bination channels observed in DNA-wrapped carbon nanotubesprocesses of
single wall carbon nanotubes [1, 13]. J. Jiang and R. Saito calculated the in-
tensity in the resonance Raman excitation spectra of single-wall carbon nan-
otubes with using the electron-phonon coupling matrix element[4]. Collabo-
ration with Raman experimental group, we analyze the metal-semiconductor
separation of single wall carbon nanotubes[5] and boron and nitrogen doped
nanotube[15]. M. S. Dresselhaus, A. Jorio and R. Saito presented some re-
view articles on carbon nanotubes[6]

Y. Oyama, K. Sato, J. Jiang and R. Saito made a photoluminecence
intenisty and disorder induced Raman intensity (D-band) calculation by
electron-photon and elastic scattering matrix elements[16, 17], which are
combined with the experimental results for obtaining the population analysis
of carbon nanotubes[18, 20].

3. Inelastic scattering process in single wall carbon nanotubes

S. Roche, J. Jiang and R. Saito considered inelastic scattering length of
single wall carbon nanotube with use of Kubo’s formula and electron-phonon
coupling matrix elements[7]. They further considered the conductance and
coherence lengths as a function of the Fermi energy in disordered carbon
nanotubes[10, 21]

4. Some special Aharonov-Bohm effect in torus structure



K. Sasaki, Y. Kawazoe (IMR) and R. Saito discussed on local energy
gap in deformed carbon nanotubes[2]. K. Sasaki, S. Murakami, R. Saito ,
Y. Kawazoe considered the edge state appeared in the zigzag edge of nano-
graphite system[3, 8, 11, 13]. K. Sasaki, S. Murakami, and R. Saito show that
the edge states has a small energy dispersion which comes from next nearest
neighbor interaction which is compared with scanning tunneling spectroscopy
experiment[20].

5. Electron transport through a quantum dot and a carbon nanotube

W. Izumida et al. have investigated the transport properties of a quan-
tum dot and a carbon nanotube. Parts of these works were supported by
Grant-in-Aid from the Ministry of Education, Culture, Sport, Science and
Technology. Transport in suspended metallic single wall carbon nanotubes
in the presence of strong electron-electron interaction was investigated[23].
A tube of finite length was considered and it was discussed that the effects
of the coupling of the electrons to the deformation potential associated to
the acoustic stretching and breathing modes. Treating the interacting elec-
trons within the framework of the Luttinger liquid model, the low-energy
spectrum of the coupled electron-phonon system was evaluated. The dis-
creteness of the spectrum is reflected in the differential conductance which,
as a function of the applied bias voltage, exhibits three distinct families of
peaks. The height of the phonon-assisted peaks is very sensitive to the pa-
rameters. The phonon peaks are best observed when the system is close to
the Wentzel-Bardeen singularity. The results were compared with the recent
experiment.
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Master Theses (2005.3)

M1) Double resonance Raman spectroscopy of carbon nanotubes, by K.
Sato
M2) Scattering processes and photoluminescence intensity of carbon
nanotube by Y. Oyama.


