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Program of AFI-2013

Tuesday, November 26th

9:00-10:30 IFS Collaborative Research Forum

Short Oral Presentation 1 (CRF-1 to 35, HAGI, 2F)

10:30-10:40 Break

10:40-12:10 IFS Collaborative Research Forum

Short Oral Presentation 2 (CRF-36 to 67, HAGI, 2F)

Frontier Science of Next Generation Reactive Fluid

12:10-13:10 IFS Collaborative Research Forum

Lunch and Poster Session (HAGI, 2F)

13:10-14:40 Fluids Science Research Award Lecture (HAGI, 2F)

14:40-14:50 Break

14:50-15:38 Young Researcher Overseas Visits Program Research Forum (HAGI, 2F)

15:40-16:20 IFS Collaborative Research Forum

Short Oral Presentation 3 (CRF-68 to 83, HAGI, 2F)

16:20-16:30 Break

16:30-16:50 IFS Collaborative Research Forum

Short Oral Presentation 4 (CRF-84 to 86, CRF-R1 to R3, HAGI, 2F)

16:50-18:00 Poster Session (HAGI, 2F)

PS1: IFS Collaborative Research Forum 

HAGI
November 26, 2013

Chair: Kiyonobu Ohtani (Tohoku University, Japan) 
9:00-10:30 

CRF-1 

CRF-2 

CRF-3 

CRF-4 

CRF-5 

CRF-6 

CRF-7 

CRF-8 

CRF-9 

Short Oral Presentation
(2.5 min for Short Oral Presentation) 

Study on Flight Stability of Badminton Shuttlecocks for Impulsive Change of 
Angle of Attack 
Kenichi Nakagawa, Hiroaki Hasegawa (Akita University, Japan), Masahide 
Murakami (University of Tsukuba, Japan) and Shigeru Obayashi (Tohoku 
University, Japan) 

Enhancement of the Airfoil Using Active Control of Boundary Layer 
Shuko Ito, Hiroaki Hasegawa, Tetuya Miyakoshi (Akita University, Japan) and 
Shigeru Obayashi (Tohoku University, Japan) 

Flow Instabilities of Boiling Nitrogen in a Horizontal Pipe 
Hisatoshi Watanabe, Katsuhide Ohira, Kazushi Miyata, Koichi Takahashi 
(Tohoku University, Japan), Hiroaki Kobayashi, Hideyuki Taguchi, Motoyuki 
Hongoh and Takayuki Kojima (Japan Aerospace Exploration Agency, Japan) 

Pressure Drop of Vapor-Liquid Two-Phase Nitrogen Flow in a Corrugated Pipe 
Hisatoshi Watanabe, Katsuhide Ohira, Kazushi Miyata, Koichi Takahashi 
(Tohoku University, Japan), Hiroaki Kobayashi, Hideyuki Taguchi, Motoyuki 
Hongoh and Takayuki Kojima (Japan Aerospace Exploration Agency, Japan) 

Fundamental Study of Air-Leakage Detection System for Space-Debris Impact 
Using Mechanochromism Metal Complex 
Kakeru Nemoto, Ryo Takahashi, Kiyonobu Ohtani and Kanjuro Makihara 
(Tohoku University, Japan) 

Toward Numerical Simulation of Jet-Wake Vortex Interaction 
Takashi Misaka, Shigeru Obayashi (Tohoku University, Japan), Anton 
Stephan, Frank Holzäpfel and Thomas Gerz (Deutsches Zentrum für Luft- und 
Raumfahrt, Germany) 

Thermal Effects in Bubble Clouds of Cavitation 
Kazuki Niiyama (Kanazawa Institute of Technology, Japan) and Yuka Iga 
(Tohoku University, Japan) 

Unsteady Fluid Dynamic Forces Measurements on Airfoils with Heaving and 
Feathering Oscillations at Very Low Reynolds Number 
Tatsuya Kuroda, Masato Okamoto, Daisuke Sasaki, Takeshi Akasaka 
(Kanazawa Institute of Technology, Japan), Koji Shimoyama and Shigeru 
Obayashi (Tohoku University, Japan) 

Numerical Investigation of Ionization and Radiation Processes in Rarefied 
Reentry Flows 
Alexander Shevyrin, Mikhail Ivanov, Yevgeniy Bondar, Pavel Vashchenkov 
(Siberian Branch of Russian Academy of Sciences, Russia) and Shigeru 
Yonemura (Tohoku University, Japan)
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CRF-10 

CRF-11 

CRF-12 

CRF-13 

CRF-14 

CRF-15 

CRF-16 

CRF-17 

CRF-18 

CRF-19 

Shock Tube Measurements of Precursor Radiation ahead of Hypersonic Shock 
Waves 
Shota Ago, Gouji Yamada, Makoto Setou, Hiromitsu Kawazoe (Tottori 
University, Japan) and Sigeru Obayashi (Tohoku University, Japan) 

Application of a Sensitivity - Adjustable Three Component Force Balance to a 
Silent Supersonic Biplane Model 
Singo Imagawa, Katsuyuki Inoue, Gouji Yamada, Hiromitsu Kawazoe (Tottori 
University, Japan) and Sigeru Obayashi (Tohoku University, Japan) 

Design Exploration for the Next Generation High Wing Aircraft 
Akihiro Hashimoto (Tohoku University, Japan), Shinkyu Jeong (Kyunghee 
University, Korea) and Shigeru Obayashi (Tohoku University, Japan) 

EVOLVE: A Linked Visualization Environment for Explanatory Variables and 
Objective Function of Optimization Problems 
Takayuki Itoh, Maki Kubota (Ochanomizu University, Japan), Shigeru 
Obayashi and Yuriko Takeshima (Tohoku University, Japan) 

Reconstruction of Wall Thinning from Pulsed Eddy Current Testing Signals 
Zhenmao Chen (Xi'an Jiaotong University, China), Shejuan Xie, Tetsuya 
Uchimoto and Toshiyuki Takagi (Tohoku University, Japan) 

Numerical Simulation Research of External Flow Field on Ahmed Model 
Chenguang Lai, Xun Liu, Chao Man and Yuting Zhou (Chongqing University of 
Technology, China) 

Simulation Analysis on Grain Boundaries Thought Relation between Cr 
Depletion Distribution and Local Magnetic Properties 
Kenichi Terasima, Suzuki Kenji, Yamaguchi Katsuhiko (Fukushima University, 
Japan), Tetsuya Uchimoto and Toshiyuki Takagi (Tohoku University, Japan) 

Mass and Heat Diffusion Through Nano-Structured Surfaces 
Gary Rosengarten (Royal Melbourne Institute of Technology University / The 
University of New South Wales, Australia), Thilasksiri Bandara, Clifford 
Shum, Mostafa Kahini (Royal Melbourne Institute of Technology University, 
Australia) and Anggito Tetuko (The University of New South Wales, Australia) 

Numerical Study of Natural Convection in a Tilted Cubical Cavity: Effect of the 
Prandtl Number on the Stability of the Flow 
Juan F. Torres (Tohoku University, Japan / École Centrale de Lyon, France), 
Daniel Henry (École Centrale de Lyon, France), Atsuki Komiya, Junnosuke 
Okajima and Shigenao Maruyama (Tohoku University, Japan) 

Investigation of Subsonic-Supersonic Hybrid-Stabilized Argon-Water Electric 
Arc With Inhomogeneous Mixing of Plasma Species: Parametric Numerical 
Study of Turbulence 
Ji í Jeništa (Institute of Plasma Physics ASCR, Czech Republic), Hidemasa 
Takana, Hideya Nishiyama (Tohoku University, Japan), Milan Hrabovský and 
Tetyana Kavka (Institute of Plasma Physics ASCR, Czech Republic) 

CRF-20 

CRF-21 

CRF-22 

CRF-23 

CRF-24 

CRF-25 

CRF-26 

CRF-27 

CRF-28 

CRF-29 

Kinetics of Excited States and Radicals in a Nanosecond Pulse Discharge and 
Afterglow in Nitrogen and Air 
Ivan Shkurenkov, David Burnette, Walter R. Lempert, Igor V. Adamovich (Ohio 
State University, USA), Hidemasa Takana and Hideya Nishiyama (Tohoku 
University, Japan) 

Researches on a Sensing-Based Dynamic Forced Ventilation Control of Leaking 
Hydrogen 
Kazuo Matsuura (Ehime University, Japan), Masami Nakano and Jun Ishimoto 
(Tohoku University, Japan) 

The Effects of the Unburned-Gas Temperature on the Hydrodynamic 
Instability of Three-Dimensional Premixed Flames 
Takuto Yanagioka, Wataru Yamazaki (Nagaoka University of Technology, 
Japan), Hideaki Kobayashi (Tohoku University, Japan) and Satoshi Kadowaki 
(Nagaoka University of Technology, Japan) 

Ignition Studies of Gaseous Pre-Mixtures in Array of Large-Scale Vorticities 
Roman Fursenko, Sergey Minaev, Evgeniy Sereshchenko (Far Eastern Federal 
University / Siberian Branch of Russian Academy of Sciences, Russia), 
Shenqyang Shy (National Central University, Taiwan), Kaoru Maruta and 
Hisashi Nakamura (Tohoku University, Japan) 

Blast Pressure Mitigation by Water around a Subsurface Magazine 
Tomohiro Tanaka, Akiko Matsuo (Keio University, Japan), Obayashi Shigeru 
and Kiyonobu Ohtani (Tohoku University, Japan) 

In-situ Measurement of Upward/Downward Radiative Heat Flux in Earth's 
Atmosphere
Noboru Yamada, Takanori Yoshida (Nagaoka University of Technology, Japan), 
Junnosuke Okajima and Shigenao Maruyama (Tohoku University, Japan) 

On Dynamic Processes in Porous Energy Releasing Objects with Partial 
Closure of the Object's Outlet 
Nickolay A. Lutsenko (Far Eastern Federal University / Far Eastern Branch of 
Russian Academy of Sciences, Russia) 

Effect of the Pits Size on Nucleate Pool Boiling Heat Transfer and Critical Heat 
Flux of Liquid Nitrogen on the Surfaces with Small Triangular Pits 
Kazushi Miyata, Katsuhide Ohira (Tohoku University, Japan) and Hideo Mori 
(Kyushu University, Japan) 

Optimization of Artificial Small Islands Arrangement for Tsunami Diminishing 
Using Desing Exploration 
Fumiya Togashi (SAIC, USA), Shinkyu Jeong (Kyunghee University, Korea) 
and Rainald Lohner (George Mason University, USA)

In-Depth Investigation of Twinkling Sign: Optical Observation of Ultrasound 
Radiation Force Driven Oscillation of Glass Particle 
Lei Liu (GE Healthcare Japan Corporation, Japan), Kenichi Funamoto (Tohoku 
University, Japan), Masayuki Tanabe (Kumamoto University, Japan) and 
Toshiyuki Hayase (Tohoku University, Japan) 
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University, Japan) and Sigeru Obayashi (Tohoku University, Japan) 

Design Exploration for the Next Generation High Wing Aircraft 
Akihiro Hashimoto (Tohoku University, Japan), Shinkyu Jeong (Kyunghee 
University, Korea) and Shigeru Obayashi (Tohoku University, Japan) 

EVOLVE: A Linked Visualization Environment for Explanatory Variables and 
Objective Function of Optimization Problems 
Takayuki Itoh, Maki Kubota (Ochanomizu University, Japan), Shigeru 
Obayashi and Yuriko Takeshima (Tohoku University, Japan) 

Reconstruction of Wall Thinning from Pulsed Eddy Current Testing Signals 
Zhenmao Chen (Xi'an Jiaotong University, China), Shejuan Xie, Tetsuya 
Uchimoto and Toshiyuki Takagi (Tohoku University, Japan) 

Numerical Simulation Research of External Flow Field on Ahmed Model 
Chenguang Lai, Xun Liu, Chao Man and Yuting Zhou (Chongqing University of 
Technology, China) 

Simulation Analysis on Grain Boundaries Thought Relation between Cr 
Depletion Distribution and Local Magnetic Properties 
Kenichi Terasima, Suzuki Kenji, Yamaguchi Katsuhiko (Fukushima University, 
Japan), Tetsuya Uchimoto and Toshiyuki Takagi (Tohoku University, Japan) 

Mass and Heat Diffusion Through Nano-Structured Surfaces 
Gary Rosengarten (Royal Melbourne Institute of Technology University / The 
University of New South Wales, Australia), Thilasksiri Bandara, Clifford 
Shum, Mostafa Kahini (Royal Melbourne Institute of Technology University, 
Australia) and Anggito Tetuko (The University of New South Wales, Australia) 

Numerical Study of Natural Convection in a Tilted Cubical Cavity: Effect of the 
Prandtl Number on the Stability of the Flow 
Juan F. Torres (Tohoku University, Japan / École Centrale de Lyon, France), 
Daniel Henry (École Centrale de Lyon, France), Atsuki Komiya, Junnosuke 
Okajima and Shigenao Maruyama (Tohoku University, Japan) 

Investigation of Subsonic-Supersonic Hybrid-Stabilized Argon-Water Electric 
Arc With Inhomogeneous Mixing of Plasma Species: Parametric Numerical 
Study of Turbulence 
Ji í Jeništa (Institute of Plasma Physics ASCR, Czech Republic), Hidemasa 
Takana, Hideya Nishiyama (Tohoku University, Japan), Milan Hrabovský and 
Tetyana Kavka (Institute of Plasma Physics ASCR, Czech Republic) 

CRF-20 

CRF-21 

CRF-22 

CRF-23 

CRF-24 

CRF-25 

CRF-26 

CRF-27 

CRF-28 

CRF-29 

Kinetics of Excited States and Radicals in a Nanosecond Pulse Discharge and 
Afterglow in Nitrogen and Air 
Ivan Shkurenkov, David Burnette, Walter R. Lempert, Igor V. Adamovich (Ohio 
State University, USA), Hidemasa Takana and Hideya Nishiyama (Tohoku 
University, Japan) 

Researches on a Sensing-Based Dynamic Forced Ventilation Control of Leaking 
Hydrogen 
Kazuo Matsuura (Ehime University, Japan), Masami Nakano and Jun Ishimoto 
(Tohoku University, Japan) 

The Effects of the Unburned-Gas Temperature on the Hydrodynamic 
Instability of Three-Dimensional Premixed Flames 
Takuto Yanagioka, Wataru Yamazaki (Nagaoka University of Technology, 
Japan), Hideaki Kobayashi (Tohoku University, Japan) and Satoshi Kadowaki 
(Nagaoka University of Technology, Japan) 

Ignition Studies of Gaseous Pre-Mixtures in Array of Large-Scale Vorticities 
Roman Fursenko, Sergey Minaev, Evgeniy Sereshchenko (Far Eastern Federal 
University / Siberian Branch of Russian Academy of Sciences, Russia), 
Shenqyang Shy (National Central University, Taiwan), Kaoru Maruta and 
Hisashi Nakamura (Tohoku University, Japan) 

Blast Pressure Mitigation by Water around a Subsurface Magazine 
Tomohiro Tanaka, Akiko Matsuo (Keio University, Japan), Obayashi Shigeru 
and Kiyonobu Ohtani (Tohoku University, Japan) 

In-situ Measurement of Upward/Downward Radiative Heat Flux in Earth's 
Atmosphere
Noboru Yamada, Takanori Yoshida (Nagaoka University of Technology, Japan), 
Junnosuke Okajima and Shigenao Maruyama (Tohoku University, Japan) 

On Dynamic Processes in Porous Energy Releasing Objects with Partial 
Closure of the Object's Outlet 
Nickolay A. Lutsenko (Far Eastern Federal University / Far Eastern Branch of 
Russian Academy of Sciences, Russia) 

Effect of the Pits Size on Nucleate Pool Boiling Heat Transfer and Critical Heat 
Flux of Liquid Nitrogen on the Surfaces with Small Triangular Pits 
Kazushi Miyata, Katsuhide Ohira (Tohoku University, Japan) and Hideo Mori 
(Kyushu University, Japan) 

Optimization of Artificial Small Islands Arrangement for Tsunami Diminishing 
Using Desing Exploration 
Fumiya Togashi (SAIC, USA), Shinkyu Jeong (Kyunghee University, Korea) 
and Rainald Lohner (George Mason University, USA)

In-Depth Investigation of Twinkling Sign: Optical Observation of Ultrasound 
Radiation Force Driven Oscillation of Glass Particle 
Lei Liu (GE Healthcare Japan Corporation, Japan), Kenichi Funamoto (Tohoku 
University, Japan), Masayuki Tanabe (Kumamoto University, Japan) and 
Toshiyuki Hayase (Tohoku University, Japan) 
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CRF-30 

CRF-31 

CRF-32 

CRF-33 

CRF-34 

CRF-35 

10:30-10:40 

Cardiac Evaluation of Fetal Mice by ECG and Ultrasound 
Takuya Ito, Kenichi Funamoto, Rika Sugibayashi, Kiyoe Funamoto, Clarissa 
Velayo, Miyuki Endo, Yupeng Dong, Toshiyuki Hayase and Yoshitaka Kimura 
(Tohoku University, Japan) 

Numerical Simulation of Ultrasound Imaging for Detection of 
Microcalcification in Soft Tissue 
Masayuki Tanabe (Kumamoto University, Japan), Eiji Tagomori (Kumamoto 
University, Japan), Lei Liu (GE Healthcare Japan Corporation, Japan), Kenichi 
Funamoto (Tohoku University, Japan), Masahiko Nishimoto (Kumamoto 
University, Japan) and Toshiyuki Hayase (Tohoku University, Japan) 

Bactericidal Effect of Plasma Discharge against Biofilm-producing 
Pseudomonas aeruginosa on Contact Lenses 
Yoshihisa Nakano (Tohoku University, Japan), Shigeru Fujimura (Tohoku 
University / Tohoku Pharmaceutical University, Japan), Takehiko Sato and 
Daisuke Yoshino (Tohoku University, Japan) 

Characteristics of Non-Equilibrium Plasma Flow for Viral Inactivation 
Yuji Kudo, Michiko Okamoto, Daisuke Yoshino, Takehiko Sato, Akira Suzuki 
and Hitothi Oshitani(Tohoku University, Japan) 

Endothelial Cell Orientation under Uniform Spatial Gradient in Fluid Shear 
Stress
Daisuke Yoshino (Tohoku University, Japan), Naoya Sakamoto (Kawasaki 
University of Medical Welfare, Japan) and Masaaki Sato (Tohoku University, 
Japan) 

Flow Formation in Atmospheric Plasma Discharge between Pin Electrode and 
Water Surface 
Tetsuji Shimizu, Gregor E. Morfill (Max-Planck Institute for Extraterrestrial 
Physics, Germany), Naoya Kishimoto, Masashi Hara, Daisuke Yoshino and 
Takehiko Sato (Tohoku University, Japan) 

Break 

Chair: Hidemasa Takana (Tohoku University, Japan)
10:40-12:10 

CRF-36 

CRF-37 

Short Oral Presentation
(2.5 min for Short Oral Presentation) 

Mechanism of Blast-Induced Traumatic Brain Injury 
Atsuhiro Nakagawa, Kiyonobu Ohtani (Tohoku University, Japan), Keisuke 
Goda, Tatsuhiko Arafune (The University of Tokyo, Japan), Toshikatsu Washio 
(National Institute of Advanced Industrial Science and Technology, Japan), 
Toshiyuki Hayase and Teiji Tominaga (Tohoku University, Japan)  

Attenuation and Reduction Effect of Underwater Explosion by Porous 
Materials 
Kazutaka Kitagawa (Aichi Institute of Technology, Japan) and Kiyonobu 
Ohtani (Tohoku University, Japan) 

CRF-38 

CRF-39 

CRF-40 

CRF-41 

CRF-42 

CRF-43 

CRF-44 

CRF-45 

CRF-46 

CRF-47 

CRF-48 

Biological Actuation with the Magnetic Stimulation
Hitoshi Mori (IFG Corporation, Japan), Toshiyuki Takagi, Shinichi Izumi, 
Hiroyasu Kanetaka (Tohoku University, Japan), Kazumi Mori, Kenji Yashima, 
Risa Sasaki and Toshihiko Abe (IFG Corporation, Japan) 

Research Friction and Drilling on Bio-Composite Model 
Makoto Ohta, Kei Ozawa (Tohoku University, Japan), Vincent Fridrici and 
Philippe Kapsa (École Centrale de Lyon, France) 

Development of a Program for Blood Flow and Cell Behaviors based on LBM 
Method
Makoto Ohta (Tohoku University, Japan), Bastien Chopard (Geneva University, 
Switzerland) and Hitomi Anzai (Tohoku University, Japan) 

Channel Properties of Membrane Proteins on Lipid Bilayers 
Makoto Ohta (Tohoku University, Japan), Liviu Movileanu (Syracuse 
University, USA) and Noriko Tomita (Tohoku University, Japan) 

Hemodynamic Analysis of Sidewall Type Instracranial Aneurysms 
Shin-ichiro Sugiyama (Kohnan Hospital, Japan), Toshio Nakayama, Makoto 
Ohta and Teiji Tominaga (Tohoku University, Japan) 

Evaluation of Intracranial Aneurysm Rupture Using MR-Measurement- 
Integrated Simulation 
Shin-ichiro Sugiyama (Kohnan Hospital, Japan), Kenichi Funamoto, Daichi 
Suzuki, Toshiyuki Hayase and Teiji Tominaga (Tohoku University, Japan) 

Toward Development of a Forensic Visualization Lifecycle Management System
Issei Fujishiro, Kazuhide Ueda (Keio University, Japan), Xiaoyang Mao, 
Masahiro Toyoura, Atsushi Sugiura (University of Yamanashi, Japan), Yuriko 
Takeshima and Tohisyuki Hayase (Tohoku University, Japan) 

Observation of Hypoxia Cellular Response by Using Microfluidic Devices 
Shuichiro Fukushima, Reiko Maehara (Osaka University, Japan) and Kenichi 
Funamoto (Tohoku University, Japan) 

Effects of Temporal and Spatial Oxygen Heterogeneity on Cell Processes 
Kenichi Funamoto (Tohoku University, Japan), Ioannis K. Zervantonakis 
(Harvard Medical School, USA), Kiyoe Funamoto, Takuya Ito, Yoshitaka 
Kimura (Tohoku University, Japan) and Roger D. Kamm (Massachusetts 
Institute of Technology, USA) 

Hyperthermia Treatment of Lung Cancer Using Laser and Inhalable 
Nanoparticles
Rupesh Singh (Indian Institute of Technology Guwahati, India), Junnosuke 
Okajima (Tohoku University, Japan), Subhash C. Mishra (Indian Institute of 
Technology Guwahati, India), Shigenao Maruyama (Tohoku University, Japan) 
and Ujjal Barman (Indian Institute of Technology Guwahati, India) 

Photoconductivity Decay and Carrier Lifetime in Silicon Nanodisk Array 
Structure Fabricated by Using Bio-Templates and Neutral Beam Etching 
Daisuke Ohori, Atsuhiko Fukuyama (University of Miyazaki, Japan), Seiji Samukawa 
(Tohoko University, Japan) and Tetsuo Ikari (University of Miyazaki, Japan) 
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Observation of Hypoxia Cellular Response by Using Microfluidic Devices 
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CRF-49 

CRF-50 

CRF-51 

CRF-52 

CRF-53 

CRF-54 

CRF-55 

CRF-56 

CRF-57 

CRF-58 

CRF-59 

Intelligent Information Processing Circuits Using Nanodisk Array Structure
Takashi Morie, Takashi Tohara (Kyushu Institute of Technology, Japan), 
Kazuhiko Endo (National Institute of Advanced Industrial Science and 
Technology, Japan), Makoto Igarashi and Seiji Samukawa (Tohoku University, 
Japan) 

Double-Dot Si Single-Electron Transistor with Tunable Coupling Capacitance 
Takafumi Uchida, Masashi Arita (Hokkaido University, Japan), Akira Fujiwara 
(NTT Corporation, Japan), Seiji Samukawa (Tohoku University, Japan) and 
Yasuo Takahashi (Hokkaido University, Japan) 

Fabrication of InAs Quantum Dots on Nitrided GaAs (001) Surface 
Toshiyuki Kaizu and Takashi Kita (Kobe University, Japan) 

Fabrication of Advanced CMOS Transistors 
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Momentun Transport Characteristics in a Water Liquid Bridge between Si 
Surfaces 
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Totsuka (Tohoku University, Japan) 

Development of a Micro-Motor for MEMS Utilizing Novel Electroactive 
Polymer Fabricated by Pholithography 
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A Numerical Study of the Effect of Large Deformations of a Trailing Vortex on 
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Naoya Takahashi (Tokyo Denki University, Japan), Takeshi Miyazaki 
(University of Electro-Communications, Japan), Nozomu Hatakeyama and Yuji 
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Effects of External Disturbances on Spatial Development of Turbulence and 
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University of Science and Technology "MIS&S", Russia), Hiroyuki Miki and 
Toshiyuki Takagi (Tohoku University, Japan) 
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