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Current-Voltage Characteristics of Discharge with Water-Ceramic Electrode
Mikio Deguchi*l and Toru Niki%*2
*1 FUEIE T3 SR P A 1 TR, 2 FrEi T Em S i A R 1 TR
Japanese Journal of Applied Physics VOL.50 (2011) 060211

Current-voltage characteristics of discharge with a water—ceramic electrode were measured under
various conditions. The existence of the incandescent ceramic component in the discharge gap reduces
the discharge voltage and sustains the discharge in a low current range. Discharge voltage reduction
is more notable in the case that the water is positively biased. The closer to the water surface
the incandescent ceramic component is positioned, the more notable its effects become. These effects
can be attributed to the thermoelectronic emission from the incandescent ceramic component and the

intense irradiation onto the water surface from it
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Observation of Temporal Transition of Discharge with Water—Ceramic Electrode
Mikio Deguchi*1 and Toru Niki%2
*1 TR T S P AR T TR, *2 R TR P A R 1 TR IR
Japanese Journal of Applied Physics VO1.50 (2011) 090206

Temporal transitions of the discharge voltage and the aspect of discharge were synchronously
observed in discharge with a water—ceramic electrode. Regardless of the polarity, the aspect of
discharge markedly changes when the ceramic component becomes incandescent and melts. This mode
change is more rapid when the water is negatively biased. However, the discharge voltage hardly
changes at this moment, and gradually decreases as the degree of incandescence of the ceramic
component intensifies and the molten state of the tip of the ceramic
component grows.
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Candle-1ike Discharge from Water—Ceramic Electrode
Mikio Deguchi*
e e ST G e o e
IEEE Transactions on Plasma Science Volume 39, Issue 11, p.2638 — p. 2639
The candlelike discharge from a water—ceramic electrode has been presented. A water—ceramic

electrode is a nonmetallic arc discharge electrode composed of water and a ceramic component. The
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discharge is maintained by the complementary functions of the water and the ceramic component, just
as the candle flame is maintained by the complementary functions of molten wax and a wick. During
a discharge, the ceramic component becomes locally incandescent and melts, and the arc column

terminates here. Therefore, the discharge resembles a candle flame.
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Adaptive Mesh GenerationMethod Utilizing Magnetic FluxLines in Two-Dimensional Finite Element
Analysis

Shinya Matsutomo*1, So Noguchi*2, and Hideo Yamashita*3

*] Niihama National College of Technology

*2 Graduate School of Information Science and Technology, Hokkaido University

*3 Graduate School of Engineering, Hiroshima Institute of Technology

IEEE Transactions on Magnetics, Volume 48, Issue 2, pp.527-530 (2012.2)

To solve electromagnetic field problems by the Finite Element Method, it is necessary for a user
to make a mesh in preprocess. However, the made mesh is usually different from that made by the
other users, since it depends on the user’ s experience and knowledge. The mesh strongly affects
the accuracy of the analysis result. The adaptive finite element method has been researched in order
to address this problem. In this paper, we propose a new mesh generation method utilizing magnetic
flux lines in two—dimensional electromagnetic field problem. Utilizing the magnetic flux lines
computed with a rough mesh, it is possible to distribute elements with different densities suitable
for the electromagnetic field distribution.
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Real-Time Visualization System of Magnetic Field Utilizing Augmented Reality Technology for
Education

Shinya Matsutomo*1, Takenori Miyauchi*1, So Noguchi*2, and Hideo Yamashita*3

*] Niihama National College of Technology

*2 Graduate School of Information Science and Technology, Hokkaido University

*3 Graduate School of Engineering, Hiroshima Institute of Technology

IEEE Transactions on Magnetics, Volume 48, Issue 2, pp.531-534 (2012.2)

In electromagnetics education, it is important for beginners, who start to learn electromagnetics,
to give an illustration of magnetic field. In this paper we propose a new real—time visualization
system. It can visualize a composite image of source materials and their generated magnetic field
utilizing the Augmented Reality technique to the users. With this real-time visualization system,
electromagnetics learners can observe the visualized magnetic field as a realistic magnetic
distribution on real-time and the visualized field changes immediately they move the objects
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Development of Ti—Coated Ferromagnetic Needle, Adaptable for Ablation Cancer Therapy by
High-Frequency Induction Heating
Takashi Naohara#*1, Hiromichi Aono*1, Tsunehiro Machara*1, Hideyuki Hirazawa#*2, Shinya Matsutomo*3,
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and Yuji Watanabe*4

*] Graduate School of Science and Engineering, Fhime University,

*2 Department of Environmental Materials Engineering, Niihama National College of Technology,
*3 Department of Electronic Control Engineering, Niihama National College of Technology,

*4 Department of Organ Regenerative Surgery, Fhime University Graduate School of Medicine
Journal of Functional Biomaterials, Vol.3, pp 163-172, (2012.1)

To develop a novel ablation therapy for human solid cancer, the heating properties of a
ferromagnetic carbon steel rod and a prototype Ti—coated needle using this carbon steel rod, were
investigated in several high—frequency outputs at 300 kHz. In the former, the heating property was
drastically different among the three inclination angles (6 = 0° , 45° and 90° ) relative to
the magnetic flux direction as a result of the shape magnetic anisotropy. However, the effect of
the inclination angles was completely eliminated in the latter. It is considered that the complete
non—-oriented heating property relative to the magnetic flux direction allows the precise control
of the ablation temperature during minimally invasive thermotherapy without a lead—wire connected
to a fiber-optic thermometer. This newly designed Ti—coated device will be suitable for clinical
use combined with its superior biocompatibility for ablation treatments using high—frequency
induction heating.

Wk Bk

Heat generation ability in AC magnetic field of needle-type Ti—coated mild steel for ablation
cancer therapy

Takashi Naohara*1, Hiromichi Aono*l, Hideyuki Hirazawa#*2, Tsunehiro Maehara#*1, Yuji Watanabe*3,
and Shinya Matsutomo%4

*] Graduate School of Science and Engineering, Ehime University,

*2 Department of Environmental Materials Engineering, Niihama National College of Technology,

*3 Department of Organ Regenerative Surgery, Ehime University Graduate School of Medicine, *4Department
of Electronic Control Engineering, Niihama National College of Technology

The International Journal for Computation and Mathematics in Electrical and Electronic Engineering
Vol. 30 No. 5, pp. 1582-1588 (2011.8)

Purpose — The purpose of this paper is to develop a ferromagnetic needle adaptable for a novel
ablation cancer therapy; the heat generation ability of the mild steel rod embedded into the Ti—tube
having a different thickness was investigated in a high—frequency output at 300 kHz.
Design/methodology/approach — The outer diameter and length of the Ti—tubes were 1.8 and 20 mm,
respectively, while the inner diameter was varied from 1.6 to O mm. The mild steel rod was embedded
in a Ti—tube for preparing the needle—type specimen. Their heat generation ability was examined
by changing the inclination angle to the magnetic flux direction in a high—frequency coil.
Findings - When the thickness of the Ti surrounding the mild steel rod was as low as 0.1 mm, the
heat generation ability was drastically different among the three inclination angles (u. 08, 458,
and 908) to the magnetic flux direction due to the effect of the shape—induced magnetic anisotropy.
However, the effect of the inclination angle was almost eliminated in the specimen surrounded by
the 0.4mm thick Ti, suggesting that the non—oriented heat generation property is achieved for the
needle—type mild steel rod coated with Ti having the optimum thickness
Originality/value — The prototype ablation needle having a complete non—oriented heat generation
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ability was fabricated to use in subsequent animal experiments. It is considered that the newly
designed Ti—coated device is useful in ablation treatments using a high—frequency induction heating.
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Adaptive Mesh GenerationMethod Utilizing Magnetic Flux Lines in Two-Dimensional Finite Element

Analysis

Shinya Matsutomo*1l, So Noguchi*2, and Hideo Yamashita*3

*] Niihama National College of Technology

*2 Graduate School of Information Science and Technology, Hokkaido University

*3 Graduate School of Engineering, Hiroshima Institute of Technology

The 14™ Conference on the Computation of Electromagnetic Fields 2011 (COMUPAMG), PC1.5 (2011.7)
In the Finite Element Method for the electromagnetic field problems, it is necessary for a user

to make a mesh as preprocess. However, the made mesh is different from that made by the other users,

and the mesh strongly affects the accuracy of the analysis result. The adaptive finite element method

has been researched to solve this problem. In this paper, we propose a new mesh generation method

utilizing magnetic flux lines in two—dimensional electromagnetic field problem. Utilizing the

magnetic flux lines, it is possible to distribute elements with different densities suitable for

the electromagnetic field distribution.
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Real-Time Visualization System of Magnetic Field Utilizing Augmented Real ity Technology for

Education

Shinya Matsutomo*1, Takenori Miyauchi*1, So Noguchi*2, and Hideo Yamashita*3

*] Niihama National College of Technology

*2 Graduate School of Information Science and Technology, Hokkaido University

*3 Graduate School of Engineering, Hiroshima Institute of Technology

The 14* Conference on the Computation of Electromagnetic Fields 2011 (COMUPAMG), PAl.17 (2011.7)
In electromagnetics education, it is important for beginners to give an image of magnetic field.

In this paper we propose a new real—time visualization system. It can visualize a composite image

of source materials and their generated magnetic field utilizing the Augmented Reality technique

to the users. With this real-time visualization system, electromagnetics learners can observe the

visualized magnetic field as a realistic magnetic distribution on real—-time and the visualized field

changes immediately they move the objects.
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A Design of the Scale Parameter of Wavelet Transform for the Estimation of Transition Time
in PWL Systems

Tomoaki Kashiwao*1, Kenji Ikeda*2 and Takao Shimomura*2

*] Department of Electronic and Control Engineering, Niihama National college of Technology

*2 Graduate School of Institute of Technology and Science, The University of Tokushima

Proc. of SICE Annual Conference 2011, pp.973-978, Waseda Univ., (2011.9)
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This paper proposes a method to determine an appropriate scale parameter of wavelet transform
for the estimation of transition time of the PieceWise Linear (PWL) systems by using wavelet analysis.
Precision of the estimation of transition time depends on the scale parameter of wavelet transform
under noisy environment. Effect of the noise on the estimation of transition time is shown under
the assumption of Gaussian random noise in a numerical example. Appropriate range of the scale
parameter of wavelet transform is determined by using quantified the effect of the noise and
effectiveness of the method is illustrated by numerical experiments.
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