
Contribution E.47 - Thursday, June 22

Dependence of exciton transition energy
of single-walled carbon nanotubes on

surrounding dielectric materials
Yuhei Miyauchi 1, Riichiro Saito 2, Kentaro Sato 2, Yutaka Ohno 3,

Shinya Iwasaki 3, Takashi Mizutani 3, Jie Jiang 4, Shigeo Maruyama 1

1 Department of Mechanical Engineering, The University of Tokyo, 7-3-1
Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

2 Department of Physics, Tohoku University and CREST, Sendai 980-8578,
Japan

3 Department of Quantum Engineering, Nagoya University, Nagoya 464-8603,
Japan

4 Center for High Performance Simulation and Department of Physics, North
Carolina State University, Raleigh, North Carolina 27695-7518, USA

Contact e-mail: miyauchi@photon.t.u-tokyo.ac.jp

Optical transition energies of single-walled carbon nanotubes (SWNTs) are
strongly affected by the change of environment around SWNTs [1].12288;In this
report, we theoretically investigate the dependence of exciton transition energies
on dielectric constant of surrounding materials. We make a simple model for the
relation between dielectric constant of environment and a static dielectric constant
describing the effects of electrons in core states, σ bonds and surrounding mate-
rials [2]. Although the model is quite simple, calculated results well reproduce
the feature of experimentally observed transition energy dependence on dielectric
constant of various surrounding materials, and various dt and θ. One of the au-
thors (Y.M.) was supported through the 21st Century COE Program,Mechanical
Systems Innovation, by the Ministry of Education, Culture, Sports, Science and
Technology. [1] Y. Ohno, S. Iwasaki, Y. Murakami, S. Kishimoto, S. Maruya-
ma, T. Mizutani, arXiv:0704.1018v1 [cond-mat.mtrl-sci] (2007). [2] Y. Miyauchi,
R. Saito, K. Sato, Y. Ohno, S. Iwasaki, T. Mizutani, J. Jiang, S. Maruyama, ar-
Xiv:0704.1380v1 [cond-mat.mtrl-sci] (2007).


