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Investigation on microwave attenuation mechanisms of
hydrogen plasma in HiPco single wall carbon nanotubes

GUO Yanchun' PENG Zhihua' CHEN You' JIA Peng' PENG Yanfeng' NING Yantao' GUO Ping'
1 School of Mathematics and Physics, University of South China, Hengyang 421001

Abstract  Using double-fluid theory,a microwave attenuation coefficient of hydrogen plasma in Single Wall Carbon
Nanotubes ( SCNTs) , which were grown by iron-catalyzed high-pressure disproportionation ( HiPco) ,is deduced
theoretically. In this paper,both the electron collision absorption and ion collision absorption of hydrogen plasma in
SCNTs are considered in detail. Under different conditions, microwave attenuation coefficient is calculated theoreti-
cally in the frequency range of 0. 2 — 18 GHz. The simulation results show that hydrogen plasma in HiPco SCNTs ex-
hibits strong microwave (around 2.45 GHz) absorption. The numerical results are in good agreement with the ex-
perimental data.

Key words single wall carbon nanotubes ; hydrogen plasma;complex dielectric constant; microwave attenuation



