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Homogenously aligned carbon nanotube (CNT) films are able to accentuate the
unique anisotropic properties of individual CNT and allow for greater control of these
qualities. Knowing these characteristics will help us understand more about the
applications of homogenously aligned CNT films. This research will explore the charge
dynamics of CNT. Using CNT in a photo-antenna, THz radiation was produced and
detected through terahertz time-domain spectroscopy (THz-TDS). Variations included
the polarization of the light falling on the sample, the alignment of the photoconductive
antenna (PCA) with respect to the aligned CNT, and the voltage bias applied to the PCA.
Further variation of the pump wavelength is expected to cause changes in the excitation
and relaxation times of the CNT. This research allows for the exploration of the
anisotropy of CNT, the efficiency of photon generation and generation of THz radiation,
and the ease of breaking the electron-hole pairs in CNT.



Exploration of Charge Dynamics of Well-Aligned CNT (6,5) Through THz Generation

Aaron Ludvigsen,4 Bagsican Filchito Renee,3 lwao Kawayama,® Junichoro Kono,* Robert Vajtai,* Gao Weilu,* and Masayoshi Tonouchi?

1Department of Physics, Bethel University, St Paul, MN, USA KR
°Nakatani RIES: Research and International Experiences for Students Fellowship in Japan, Rice University, Houston, TX, USA @ OSAKIZUN,VER;TT'Y
3Institute of Laser Engineering, Osaka University, Suita, Osaka, Japan

BETHEL %AYRICE “Department of Physics and Astronomy, Rice University, Houston, TX, USA NAKATANI FOUNDATION

UNIVERSITY \ for advancement of measuring technologies in biomedical engineering

Background THz Generation Utilizing Normal THz-TDS Raman Spectroscopy of CNT Sample
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locations within the conduction band) Fig. 5: Top view schematic of the experimental apparatus. A UV beam is used as a pump and is focused onto the sample to
peaks around the | R, VISI b|e’ and UV generate THz radiation. An IR beam is used as a probe and is reflected by a delay stage before being focused onto the detector.
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