
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-62748-673-6 
ISSN: 1742-6588 

11th Asia Pacific Conference on 
Plasma Science and Technology 
(APCPST) and 25th Symposium 
on Plasma Science for Materials 
2012 (SPSM) 

Kyoto, Japan 
2-5 October 2012 

 

Journal of Physics: Conference Series Volume 441 

Editors: 
 
Takayuki Watanabe 
Toshio Kaneko 
 

Makoto Sekine 
Yasunori Tanaka 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by the Institute of Physics 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

PAPERS 
LIFE INNOVATION 
 

012001 Investigations on Plasma-Biomolecules Interactions as Fundamental Process for Plasma 
Medicine ................................................................................................................................................................................. 1

K Takenaka, K Cho, Y Setsuhara, M Shiratani, M Sekine, M Hori 
 

012002 Chemical Analysis of Plasma-assisted Antimicrobial Treatment on Cotton........................................................ 7
C W Kan, Y L Lam, C W M Yuen, A Luximon, K W Lau, K S Chen 

 

 
GREEN INNOVATION 
 

012003 Effect of Hydrogen Radical on Decomposition of Chlorosilane Source Gases................................................... 14
M Sumiya, T Akizuki, K Itaka, M Kubota, K Tsubouchi, T Ishigaki, H Koinuma 

 

012004 Removal of H2S in Air by Corona Discharge Under Continuous Flow Condition ............................................ 20
H-W Park, C H Lee, D-W Park 

 

012005 Water Purification by Using Microplasma Treatment ........................................................................................ 26
K Shimizu, N Masamura, M Blajan 

 

012006 Plasma Application for Detoxification of Jatropha Phorbol Esters.................................................................... 33
S Kongmany, H Matsuura, M Furuta, S Okuda, K Imamura, Y Maeda 

 

012007 Influence of Pulse Width on Decolorization Efficiency of Organic Dye by Discharge Inside 
Bubble in Water................................................................................................................................................................... 39

S Kawano, K Wada, T Kakuta, K Takaki, N Satta, K Takahashi 
 

012008 Pulsed Discharge Plasma Over a Water Surface Induces Decoloration of Dyes ............................................... 45
W Wahyudiono, S Machmudah, M Goto 

 

 
BASIC PLASMA PHYSICS 
 

012009 Transport Characteristics of N2(A
3Σ+), N(4S0), and N(2D0) in a Remote Nitrogen Plasma ?u  

Source ................................................................................................................................................................................... 52
Y Horikawa, T Hayashi, K Sasaki 

 

012010 Behaviour of Sheath Voltage in Negative Ion Plasma.......................................................................................... 58
J Y Zhang, R Ichiki, Y Kawai 

 

012011 Observation of a Microwave Bandgap in a One-dimensionally Periodic Low-pressure Plasma 
Structure............................................................................................................................................................................... 63

K Takahashi, K Miyamoto 
 

012012 Surface-charge Measurements in Microgap Dielectric Barrier Discharge Using Bismuth 
Silicon Oxide Crystals ......................................................................................................................................................... 69

S Mukaigawa, H Matsuda, H Fue, R Takahashi, K Takaki, T Fujiwara 
 

012013 Effects of Metastable Atoms on Breakdown Voltage in Argon DBD.................................................................. 76
T Yoshinaga, H Akashi 

 

012014 CFHall Code Validation with 3D3V Weibel Instability Simulation ................................................................... 82
A Y Perepelkina, I A Goryachev, V D Levchenko 

 

 
PLASMA GENERATION 
 

012015 Investigation of Electrode Erosion Mechanism of Multi-phase AC Arc by High-speed Video 
Camera ................................................................................................................................................................................. 87

M Tanaka, T Ikeba, Y Liu, S Choi, T Watanabe 
 

012016 Temperature Behavior in a Tandem Type of Modulated Induction Thermal Plasma for 
Materials Processings .......................................................................................................................................................... 93

K Kuraishi, M Akao, Y Tanaka, Y Uesugi, T Ishijima 
 

012017 Time Evolution in Radiation Intensities of C2 and H Spectra in Ar/CH4/H2 Pulse Modulated 
Induction Thermal Plasmas for Diamond Film Deposition ............................................................................................. 99

Y Haruta, K Fujimoto, S Horita, Y Tanaka, Y Uesugi, T Ishijima 
 

012018 Enhancement of Non-Equilibrium Atmospheric Pressure He Plasma Discharges by Using 
Silicon Diode for Alternating Current ............................................................................................................................. 105

Y Sumiishi, Y Uesugi, Y Tanaka, T Ishijima 
 



012019 A Development of Atmospheric Pressure Plasma Equipment and Its Applications for 
Treatment of Ag Films Formed from Nano-Particle Ink ............................................................................................... 111

H Itoh, Y Kubota, Y Kashiwagi, K Takeda, K Ishikawa, H Kondo, M Sekine, H Toyoda, M Hori 
 

012020 Atmospheric Pressure Plasma Generation using Dielectric Barrier Discharge Stacked by 
Insulator Coated Comb-Electrodes .................................................................................................................................. 118

M Honda, T Sasaki, T Aso, T Kikuchi, N Harada 
 

012021 Current-Voltage Characteristics of DC Discharge in Micro Gas Jet Injected into Vacuum 
Environment ...................................................................................................................................................................... 124

K Matra, H Furuta, A Hatta 
 

012022 Characteristic of VHF Plasma Produced by Balanced Power Feeding ............................................................ 130
K Ogiwara, W Chen, K Uchino, Y Kawai 

 

012023 The Generation Characteristics of Dielectric Barrier Glow Discharge Plasma in Air ................................... 136
G Sun, W Liu, C Li, R Zhang 

 

 
APPLICATIONS 
 

012024 Deposition of Functional Membranes by Through-Substrate Plane-Plate Dielectric-Barrier 
Discharge ............................................................................................................................................................................ 142

H Kobayashi, H Kakiuchi, K Yasutake, T Suzuki, M Noborisaka, N Negishi 
 

012025 GaN MOSFET with Boron Trichloride-Based Dry Recess Process ................................................................. 149
Y Jiang, Q P Wang, K Tamai, T Miyashita, S Motoyama, D J Wang, J P Ao, Y Ohno 

 

012026 Control of Electron Temperature in SiH4/H2 Plasma for Obtaining High Photovoltaic 
Performance in Microcrystalline Silicon Solar Cells ...................................................................................................... 155

Y Sobajima, H Muto, C Sada, A Matsuda, H Okamoto 
 

012027 Development of Electrically Conductive DLC Coated Stainless Steel Separators for Polymer 
Electrolyte Membrane Fuel Cell....................................................................................................................................... 161

Y Suzuki, M Watanabe, T Toda, T Fujii 
 

012028 Hard Coat Layers by PE-CVD Process for the Top Surface of Touch Panel .................................................. 167
T Okunishi, N Sato, K Yazawa 

 

012029 Growth Control of ZnO Nano-rod with Various Seeds and Photovoltaic Application ................................... 173
H Seo, Y Wang, G Uchida, K Kamataki, N Itagaki, K Koga, M Shiratani 

 

 
MATERIALS 
 

012030 Synthesis of AlB12 and YB66 Nanoparticles by RF Thermal Plasmas ............................................................... 179
S Choi, J Matsuo, T Watanabe 

 

012031 Synthesis of Niobium Boride Nanoparticle by RF Thermal Plasma................................................................. 185
Y Cheng, S Choi, T Watanabe 

 

012032 Evaluation of Highly Functional TiO2 Synthesized by Solution Precursor Spraying in a DC-
RF Hybrid Plasma Flow System....................................................................................................................................... 191

J Jang, H Takana, Y Ando, O P Solonenko, H Nishiyama 
 

012033 Production and Modification of Hollow Powders in Plasma Under Controlled Pressure .............................. 198
I P Gulyaev 

 

012034 Fabrication of Iron Oxide Nanoparticles Using Laser Ablation in Liquids ..................................................... 204
T Iwamoto, T Ishigaki 

 

012035 Effects of Laser Energy Density on Silicon Nanoparticles Produced Using Laser Ablation in 
Liquid ................................................................................................................................................................................. 209

H Kobayashi, P Chewchinda, H Ohtani, O Odawara, H Wada 
 

012036 Synthesis of Antimony Doped Amorphous Carbon Films ................................................................................. 215
H Okuyama, M Takashima, H Akasaka, N Ohtake 

 

012037 Prompt Response and Durability of Polymer Ablation from Synthetic Fibers Irradiated by 
Thermal Plasmas for Arc Resistant Clothes.................................................................................................................... 220

M Ishida, N Shinsei, Y Tanaka, Y Uesugi, T Ishijima, W Mio, H Hagi, K Uchibori 
 

012038 Characteristics of TiO2 Surfaces Etched by Capacitively Coupled Radio Frequency N2 and He 
Plasmas ............................................................................................................................................................................... 226

R Kawakami, M Niibe, Y Nakano, M Konishi, Y Mori, H Takeuchi, T Shirahama, T Yamada, K Tominaga 
 

012039 Fabrication of Amorphous Silicon Carbide Films from Decomposition of Tetramethylsilane 
using ECR Plasma of Ar ................................................................................................................................................... 232

H Ito, S Onitsuka, R Gappa, H Saitoh, R Roacho, K H Pannell, T Suzuki, M Niibe, K Kanda 
 

012040 Fabrication of Silicon and Carbon Based Wide-gap Semiconductor Thin Films for High 
Conversion Efficiency........................................................................................................................................................ 238

K Yoshinaga, H Naragino, A Nakahara, K Honda 
 



012041 Influence of Molecular Structure on Plasma Carbonization of Organic Semiconductor 
Molecules ............................................................................................................................................................................ 244

T Shimada, N Muraya, J Tomita, T Yanase, T Nagahama 
 

012042 Enhancement of Electrical Conductivity and Electrochemical Activity of Hydrogenated 
Amorphous Carbon by Incorporating Boron Atoms...................................................................................................... 249

H Naragino, K Yoshinaga, A Nakahara, S Tanaka, K Honda 
 

012043 Growth Rate of Titanium Thin Film by High-Power Pulsed Sputtering (HPPS) Penning 
Discharge Plasma with the Inner Electrode .................................................................................................................... 255

K Azuma, T Higuchi, Y Inoue 
 

012044 Spectroscopic Analysis of a Nanostructure Roughness of Plasma-deposited Au Films Using 
Organic Monolayer............................................................................................................................................................ 261

M Shindo, T Sawada, K Doi, K Mukai, K Shudo 
 

Author Index 




