ik LR FEHRAEE. F135 20084121
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, 2008,
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57(6), pp.596-602, 2008, 6.

Yasuhiro YAMAZAKI: Correlation Between the Mechanical Properties and Splat Microstructures of
an Air Plasma Sprayed Thermal Barrier Coatings; Journal of Solid Mechanics and Materials
Engineering, 2(10), pp.1275-1286, Oct., 2008.

28(3),
pp. 31-36, 2008, 10.

Katsumi HONMA and Shin-ichi NAKAJIMA: Development of a Liquid Packaging Machine -
Improvement of Positioning Accuracy by Roll Control - ; Proceedings of Asia International
Symposium on Mechatronics 2008, pp.27-31, Aug., 2008. Abstract: A liquid packaging
machine produces liquid packaging bags by controlling a vertical seal roll, a horizontal seal
roll, a cut roll cooperatively. These rolls are driven by servomotors separately as a multi-axis
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servo mechanism. In this paper we propose two control methods to enable the high speed
production. One is two-steps velocity control of the horizontal seal roll. This method enables
continuous production of bags of arbitrary size. Second is a phase control which determines
the cut position on a film accurately according to the seal position.

Yonosuke MURAYAMA, Akira OKUBO and Hisamichi KIMURA: Mechanical Properties of Ti-Cr
System Alloys Prepared by Powder Metallurgy ; Ti-2007 Science and Technology, (edited by
M.Niinomi, S.Akiyama, M.lkeda, M.Hagiwara, K.Maruyama), The Japan Institute of Metals

(2007), pp.1489-1492, Dec., 2007. S2S) Ti-a
. Q 17nass% 26mass% Ti-O ,
’ B 1 ) . y
950MPa , Ti - 20massvty 100GPa

Shojiro George TERASHIMA, Takuya KITAZAWA, Eiichi SATO, Kazuo KOTAKE and Isao
SAKAMAKI: Development of Mouthpiece Type Remote Controller for Serious Disability
Persons -Basic Investigation of Possibility of Using RFID Technique for Remote Controller-,
Proceedings of the 3rd International Conference on Material and Processing, ICM&P 2008,
Oct. 7-10, 2008, Northwestern University, Evanston, Illinois, USA.

ON-OFF

IC
Yasuhiro YAMAZAKI and Toshihiko YOSHIDA: Residual Interfacial Strength in an APSed TBC
After the Thermal Cycle Fatigue; Proceeding of the International Thermal Spray Conference
and Exposition 2008, CD-ROM (Characterization 2, #5), June, 2008.
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SH)

Journal of the Magnetics Society of Japan, 31(6), pp. 427-434, Nov., 2007.
Abstract: Landau-Lifshitz-Gilbert (LLG) micromagnetic recording field analysis of a
single-pole-type (SPT) head using a parallelized program with a PC cluster system is
investigated. The use of a PC cluster system allows dynamic calculations of SPT write head
models with cells 10 nm a side. An 8-CPU system realized a calculation speed 30 times
faster than the original program, which used a 64-bit single processor system. The dc and
dynamic recording fields are investigated for various pole tip structures and material
characteristics. First, the dc (quasi-static) recording fields are compared for LLG and FEM
calculations. Next, it is shown that an optimum non-zero throat height exists that
maximizes recording field strength. The addition of a trailing shield is found to be effective
for obtaining a larger recording field gradient. Dynamic recording fields are also derived for
various head structures and materials.
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; Journal of the Magnetics Society of Japan, 32(3), pp. 201-204, May, 2008.
Abstract: A micromagnetic simulator for a single-pole-type (SPT) writing head that takes
into account the full interactions between the head core and the recording medium was
accelerated by introducing the Fast Fourier Transform (FFT) into all the magnetostatic
calculations. This enabled the head field and the recording process on a medium to be
simultaneously calculated which is advantageous for designing a perpendicular magnetic
recording head and medium system. If the head field strength is sufficiently large to realize
saturation recording, the recording performance of the SPT head with a trailing shield was
considerably improved by positioning the trailing shield, although the increase in the head’s
field gradient was slight. This result indicates that the head’s field gradient is one of the
most important factors for increasing linear recording density.

Norio TAKAHASHI, Koji AKIYAMA, Daisuke MIYAGI and Yasushi KANAI: Advanced
Optimization of Standard Head Model with Higher Writing Field and Higher Field Gradient
Using 3-D ON/OFF Method; IEEE Transactions on Magnetics, 44(6), pp. 966-969, June, 2008.
Abstract : A magnetic recording head for 600 Gb/in2 with high recording head field, which
is called as “standard model,” is proposed after the deep consideration by utilizing the
numerical analysis. In order to improve the topology of head having higher writing field and
higher field gradient, the introduction of 3-D topology optimization method which is called ”
ON/OFF method” is indispensable. In this paper, an advanced topology of standard head
model is obtained using the ON/OFF method. The recording field of 1.7T and the field
gradient of 0.0314T/nm with low stray field of 0.1 at the center of an adjacent track are
obtained. The leakage flux in the adjacent track which is the cause of the cross-talk is
considerably reduced.

Tadao OHTANI, Kenji TAGUCHI, Tatsuya KASHIWA, Yasushi KANAI and James B. COLE:
Nonstandard FDTD Method for Multi-Frequency Analysis; IEEE Transactions on Magnetics,
44(6), pp. 1390-1393, June, 2008. Abstract: The nonstandard finite difference time domain
(NS-FDTD) method is a new high accuracy FDTD method, but until now it was applicable
only at a single frequency. In this paper we extend the NS-FDTD method to handle multiple
frequencies in one computer run. We apply our new method to analyze the scattering
analysis of a large cavity.

Yasushi KANAI, Masahiko SAIKI, Kazunori HIRASAWA, Toshio TSUKAMOTO and Kazuetsu
YOSHIDA: Landau-Lifshitz-Gilbert Micromagnetic Analysis of Single-Pole-Type Write Head
for Perpendicular Magnetic Recording Using Full-FFT Program on PC Cluster System;
IEEE Transactions on Magnetics, 44(6), pp. 1602-1605, June, 2008. Abstract: A
Landau-Lifshitz-Gilbert (LLG) micromagnetic analysis using a parallelized program on a PC
cluster is investigated. In the analysis, the whole magnetic material is treated
micromagnetically using the LLG equation. The fast Fourier transform (FFT) algorithm is
incorporated in the head region in addition to the medium region to derive the
demagnetization field and the program is parallelized using the message passing interface
(MPI). The PC cluster system with 8 CPU has achieved a calculation speed 4800 times faster
than our original program on a single 64-bit processor system. Quasi-static field
distributions for a single-pole-type (SPT) are derived and the accuracy is validated by
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comparison with the finite-element method (FEM). Finally, dynamic responses are derived
for various head structures and materials.

Yutaka TANGE, Yasushi KANAI and Yoshiaki SAITOH: Numerical and Experimental Studies on
Heating Characteristics of an RF Rectangular Resonant Cavity Applicator for Hyperthermic
Treatment of Deep-Seated Tumors Using a Human Model Equipped with Conductive Caps;
Japanese Society for Thermal Medicine, 24(2), pp.73-81, June, 2008. Abstract: The heating
characteristics of an RF rectangular resonant cavity applicator for a hyperthermic treatment
that targets deep-seated tumors were investigated numerically and experimentally. First,
Maxwell’s equations and heat transfer equations were solved for a dielectric phantom
without blood flow. Conductive caps were attached to the dielectric phantom to shield the
nontumor regions from the electromagnetic field. On the basis of the simulation, several
experiments were carried out. The results showed the possibility of heating deep-seated
tumors. For a practical application, a simple human model with organ and blood flow,
equipped with the caps, was modeled and solved numerically. It was found that the tumor
region was heated to a higher temperature as compared to the normal cells. Therefore, the
rectangular resonant cavity applicator can potentially be used to heat deep-seated tumors.

Yasushi KANAI, Masahiko SAIKI, Kazunori HIRASAWA, Toshio TSUKAMOTO and Kazuetsu
YOSHIDA: Micromagnetic Recording Field Analysis of Fast-Switching Single-Pole-Type
Heads for Bit Patterned Media; Journal of Magnetism and Magnetic Materials, 320(14),
€287-e290, July, 2008. Abstract: A Landau-Lifshitz-Gilbert (LLG) micromagnetic analysis
of the recording field of single-pole-type (SPT) heads was carried out. The whole volume
comprising the SPT head and the double-layered medium was treated micromagnetically
using the finite-difference method with cubic cells as small as 5 nm, giving a total number of
cells of more than 10.8 million. A parallelized fast Fourier transform (FFT) method was used
to solve this large-scale problem. Dynamic recording fields were calculated for various head
structures and head materials. The timing (synchronization) between the dynamic head field
and land location in bit-patterned medium (BPM) is discussed and the design methodology is
discussed for a fast-switching SPT head.

Rever se ECC Journal of
the Magnetics Society of Japan, 32(4), pp. 471-476, July, 2008. Abstract: Exchange-coupled
Composite (ECC) media are candidates for achieving recording densities of over 1 Thpsi. In
this study, we inveistigated the SNR and thermal stability of ECC media, Using a
Micromagnetic Simulator. We found that the vertical-exchange (A ) interaction between the
soft and hard regions greatly influences both the SNR and the thermal stability, but in
opposite ways. In other words, a weak A  results in a high thermal stability, while a strong
A increases the SNR. Thus, it is difficult to simultaneously obtain a high SNR and thermal
stability using ECC media. To solve this problem, we propose a reverse ECC (RECC)
medium in which the positions of the soft and hard regions are reversed with respect to
those in conventional ECC media. Under the condition of a weak A of 5 pJ/m, which is
suitable for achieving good thermal stability, RECC media have SNRs that are 7.5 dB higher
than those of ECC media at 2000 Kfci. This is because the field gradient of the writing field
in the hard region of RECC media is considerably improved by closing to the ABS of the
writing head. This study demonstrates that it is difficult for conventional ECC media to
achieve 1 Thpsi recording, and shows that RECC media have the possibility of attaining
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recording densities of over 1 Tbpsi.

Masaki DAIMON, Kouhei ITOH, Go IMADA and Weihua JIANG: Experimental Demonstration of
Relativistic Magnetron with Modified Output Configuration Appl. Phys. Lett., 92(19), pp.
191504-1-191504-3, May, 2008. Abstract To verify improved microwave conversion
efficiency predicted by numerical simulation, a modified configuration of relativistic
magnetron with diffraction output has been investigated experimentally by using repetitive
pulsed power generator “ETIGO-1V” (400 kV, 13 kA, 120 ns, 1 Hz). The experiments have
concentrated on comparison between the output microwave powers obtained by the modified
and the conventional configurations of relativistic magnetron. The experimental results
agree with those obtained by the simulation.

Guowei CHEN, Kenichi ITOH and Takuro SATO: Enhancement of Beaconless Location-Based
Routing with Signal Strength Assistance for Ad-Hoc Networks; IEICE Transactions on
Communications, E91-B(7), pp. 2265-2271, July, 2008. Abstract: Routing in Ad-hoc
networks is unreliable due to the mobility of the nodes. Location-based routing protocols,
unlike other protocols which rely on flooding, excel in network scalability. Furthermore, new
location-based routing protocols, like, e.g. BLR, IGF, & CBF have been proposed, with the
feature of not requiring beacons in MAC-layer, which improve more in terms of scalability.
Such beaconless routing protocols can work efficiently in dense network areas. However,
these protocols' algorithms have no ability to avoid from routing into sparse areas. In this
article, historical signal strength has been added as a factor into the BLR algorithm, which
avoids routing into sparse area, and consequently improves the global routing efficiency.

Masahiro TSUNOYAMA, Hirokazu JINNO, Masayuki OGAWA and Tatsuo SATO : An Application
of Fuzzy Measure and Integral for Diagnosing Faults in Rotating Machines; Tools and
Applications with Artificial Intelligence, Springer Berlin, 166, pp. 121-133, Oct., 2008.

Natsuumi UDAGAWA, Yuji KONDO, Yasushi KANAI and Kazuetsu YOSHIDA: Proposal of Reverse
ECC Media; 52" Magnetism and Magnetic Materials (MMM) Conference, FQ 03, Tampa, FL,
U.S.A., Nov,, 2007. Abstract: Exchange-coupled composite (ECC) media are candidates for
achieving recording densities of over 1 Tbpsi. In this study, we investigated the SNR and the
thermal stability of ECC media using a micromagnetic simulator. We found that the
vertical-exchange (Ay) interaction between the soft region and the hard region greatly
influences both the SNR and the thermal stability, but in opposing ways. In other words, a
weak Ay results in a high thermal stability, while a strong Avincreases the SNR. Thus, it is
difficult to simultaneously obtain a high SNR and thermal stability using ECC media. To
solve this problem, we propose a reverse ECC (RECC) media in which the positions of the
soft and hard regions are reversed compared to those in conventional ECC media. It was
found that RECC media have SNRs that are 5-10 dB higher than those of ECC media, while
still maintaining excellent thermal stability. This is because the soft region in the recording
layer, which is the main media noise source, is kept away from the reading head. This study
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demonstrates that RECC media have the possibility of attaining recording densities of over
1 Tbpsi.

Tatsuya KASHIWA, Tadao OHTANI, Kenji TAGUCHI and Yasushi KANAI: The Extension of the
Nonstandard FDTD Method and its Applications; 24th Annual Review of Progress in Applied
Computational Electromagnetics (ACES 2008), pp. 967-971, Niagara Falls, Canada, Mar. -
Apr., 2008. Abstract: Since the nonstandard FDTD method was proposed as a
high-accuracy FDTD method we have worked on the extension and the application of the
method. This paper describes extensions to the method including the introduction of
rectangular cells and a nonuniform mesh, introduction of complex field values, subgrids, the
complex surface impedance boundary condition (CSIBC), and wideband analysis. Various
applications of the method are also shown.

Simon J. GREAVES, Yasushi KANAI and Hiroaki MURAOKA: Magnetic Recording in Patterned
Media at 5-10 Thit/in2; IEEE International Magnetics Conference (Intermag 2008), AJ 01,
Madrid, Spain, May, 2008. Abstract: Bit patterned media (BPM) are expected to be able to
support ultra-high recording densities well in excess of 1 Thit/in2. Micromagnetic modelling
was used to determine the areal density limit for a single pole write head and single phase
magnetic dots, without using thermal or microwave energy sources. The head and medium
design outlined here could support areal densities in excess of 5 Thit/in2, a tenfold increase
on current demonstrations. To achieve 10 Thit/in2 requires an extremely high head field
gradient; improved head designs are currently being investigated to meet this target.

Naomichi DEGAWA, Simon J. GREAVES, Hiroaki MURAOKA and Yasushi KANAI:
Characterisation of a 2 Thit/in2 Patterned Media Recording System; IEEE International
Magnetics Conference (Intermag 2008), QJ 02, Madrid, Spain, May, 2008. Abstract: The
potential and characteristics of bit patterned media with an areal density of 2 Thit/in?, for
use in future storage devices, were investigated using micro-magnetic simulations based on
the Landau-Lifshitz-Gilbert equation. The influence of dot size and position dispersions on
the signal to noise ratio (SNR) was clarified. The head-medium synchronisation tolerance
(write margin) for error-free writing was calculated, and the feasibility of achieving 2
Thit/in2 recording with bit patterned media was demonstrated.

Kazuetsu YOSHIDA, Eisei UDA, Natsuumi UDAGAWA and Yasushi KANAI: Investigation on
Magnetic Fields from Field Generating Layer in MAMR; IEEE International Magnetics
Conference (Intermag 2008), B~ 09, Madrid, Spain, May, 2008. Abstract: Several kinds of
technology have been proposed to be as the break through to overcome superpara magnetism
limitation in magnetic recording. HAMR (heat assisted magnetic recording) and BPM (bit
patterned media) are thought to be promising candidates to realize ultra-high recording
density over 2 Th/in2. They, however, require the drastic changes from the conventional
fabrication technologies for a writing head and a recording medium. Recently,
MAMR(Microwave assisted magnetic recording) was proposed by J. G. Zhu which utilizes
the ferromagnetic resonance phenomenon that dramatically decreases magnetic switching
field in writing process, enabling us to use the recording medium materials with extremely
large magnetic anisotropy constant. MAMR might be also added as one of the candidates for
the future technology. However, many physical aspects should be clarified to put practical
technology. In this paper the characteristics of the magnetic fields from the field generating
layer in MAMR are investigated with micromagnetic simulations.
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Hiroaki MURAOKA, Simon J. GREAVES and Yasushi KANAI: Modeling and Simulation of the
Writing Process on Bit-Patterned Perpendicular Media; IEEE International Magnetics
Conference (Intermag 2008), GA- 02, Madrid, Spain, May, 2008 (invited). Abstract:
Bit-patterned perpendicular magnetic media are strong candidates for extending the
thermal stability limit of current granular media. However, since all of the bits are
pre-fabricated, the physical structure is fundamentally different from conventional media
and the write/read scheme must be totally re-established. Extraction of the necessary
control parameters to maximize the recording density and to optimize performance is
indispensable. The recording performance is known to be governed by various patterning
fluctuations, such that the major media noise source is the dispersion of patterned dots. The
statistical characteristics of these fluctuations are therefore important. In this work, the
influence of pattern fluctuations in experimental samples is discussed to determine the
appropriate writing process, based on a recording model of bit-patterned media. Computer
simulations were used to demonstrate the effectiveness of the model by maximizing the
areal recording density through optimization of the media fabrication and recording
conditions.

Yasushi KANAI, Kazunori HIRASAWA, Toshio TSUKAMOTO, Kazuetsu YOSHIDA, Simon J.
GREAVES and Hiroaki MURAOKA: Micromagnetic Model Analysis of a Single-Pole-Type
Head for 1 - 2 Tb/in2; IEEE International Magnetics Conference (Intermag 2008), HB-01,
Madrid, Spain, May, 2008. Abstract: The single-pole-type (SPT) head is one of the most
important components needed to achieve a high areal density in perpendicular magnetic
recording system. The switching speed of the SPT head, as well as the write field amplitude,
is critical for recording at high data rates, especially when writing on a bit-patterned
medium (BPM) [1]. In this paper, SPT heads, having an air bearing surface (ABS) area of 25
nm x 25 nm, were investigated using a Landau-Lifshitz-Gilbert (LLG) micromagnetic
analysis. The recording performance, which includes field strength, adjacent track erasure
field, switching speed, was discussed for 1 — 2 Thit/in2.

Tadao OHTANI, Kenji TAGUCHI, Tatsuya KASHIWA, Yasushi KANAI and James B. COLE:
Scattering Analysis of Large-Scale Coated Cavity Using the Complex Nonstandard FDTD
Method with Surface Impedance Boundary Condition; The 13th Biennial IEEE Conference
on Electromagnetic Field Computation (CEFC 2008), Athens, Greece, May, 2008.

Abstract: Recently, the monochromatic complex surface impedance boundary condition
(CSIBC) has been proposed for the complex nonstandard FDTD (CNS-FDTD) method. In
this paper, the CNS-FDTD method with CSIBC is applied to the scattering analysis of a
large-scale cavity coated with thin radar absorbing material (RAM). As a result, it is shown
that our CSIBC formulation is highly efficient in reducing the calculation cost, and the
results agree well with the Modal and Shooting and Bouncing Rays (SBR) methods.

Yutaka TANGE, Yasushi KANAI and Yoshiaki SAITOH: Electromagnetic-Thermal Analysis of an
RF Rectangular Resonant Cavity Applicator for Hyperthermia Targeting Deep-Seated
Tumors Using a Human Model with Blood Flow and Fat Layer; 30t" Annual International
Conference of the IEEE Engineering in Medicine and Biology Society (EMBS 2008),
SaBPol4. 5, pp. 4368-4371, Vancouver, BC, Canada, Aug., 2008. Abstract: Maxwell-heat
transfer equations were coupled and solved to investigate heating characteristics of an RF
rectangular resonant cavity applicator for hyperthermia before the clinical stage. A simple
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human model with blood flow and fat layer was considered. The non-tumor region was
shielded from electromagnetic fields by using conductive caps. The surface region exposing
the electromagnetic field was cooled down with pure water bolus. Calculated results have
shown that this applicator can heat up a deep-seated tumor.

Tatsuya KASHIWA, Tadao OHTANI, Kenji TAGUCHI and Yasushi KANAI: The Nonstandard
FDTD Method and Its Applications; International Symposium on Antennas and Propagation
(ISAP 2008), Taipei, Taiwan, Oct., 2008. Abstract: In this paper we review our research on
the NS-FDTD method. The FDTD method was developed over 40 years ago, and evolved by
many researchers. The FDTD method has been recognized as a powerful tool because of its
versatility. The drawback of the method is that there are phase velocity errors when the
spatial division by cells is insufficient. To overcome this difficulty, many approaches have
been proposed, for example, higher-order methods such as FDTD (2,4), the method of
modifying the speed of light, etc. Recently, Cole proposed the nonstandard FDTD (NS-FDTD)
method. Various extensions of the method have been carried out, and other similar methods
have been developed by many researchers. In this paper we review our research on the
NS-FDTD method.

Hiroshi TAMURA, Masakazu SENGOKU and Shoji SHINODA: Edge Coloring Problem of Graph
Theory Considering Interference on Network Coding; Proc. the 23rd International Technical
Conference on Circuits/Systems, Computers and Communications (ITC-CSCC2008), pp. 301
—304 July, 2008.

Go IMADA, Tran Thanh SON, Masataro SUZUKI and Wataru MASUDA: Evaluation of
High-Repetition-Rate Excitation Discharge in TEA Gas Laser with Supersonic Gas Flow;
Prog. & Abst. XVII Int'l Symp. on Gas Flow and Chem. Lasers & High Power Laser Conf.,
Lisbon, Portugal, AP 11, Sept., 2008. Abstract: A double-pulse discharge method is used to
simulate a high-repetition-rate excitation discharge in TEA gas laser with supersonic gas
flow. In the gas flow with a Mach number M = 2.0, not only heated column but also shock
wave produced by the former discharge has a key effect on stability of the subsequent
discharge. A formula for estimating the maximum repetition rate of stable discharge in
supersonic gas flow is proposed.

Masayuki ONODERA, Masanobu KUSAKABE, Soichi WATANABE, Satoshi TAKESONO, Toshiya
SHIGENO, Isao KIMURA and Ikuro HARASHIMA: Antimicrobial Activity of Superionic
Conducting Glasses Containing Silver; 2008 Bio International Convention, C22, June, 2008.

Masayuki ONODERA, Masanobu KUSAKABE, Tadashi OOTSU, Eiichi SATO and Satoshi
TAKESONO: Biohydrogen Production from Waste Milk; 2008 AAAS Annual Meeting, A80,
Feb., 2008.

Masayuki ONODERA, Hayato HOSHINO, Tadashi OOTSU, Masanobu KUSAKABE, Eiichi SATO,
Satoshi TAKESONO and Toshiya SHIGENO: Biogas Production from Waste Vegetable Oil;
Biolatina 2008, BAB2, Sept., 2008.
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Yoshinao TANIGUCHI, Megumi OGAWA, Gang WEI, Hiroshi SAITOH, Kazuhiro FUJIKI, Takeshi
YAMAUCHI and Norio TSUBOKAWA: Preparation of Hyperfunctional Carbon Black by
Grafting of Hyperbranched Polyester onto the Surface; Materials Chemistry and Physics,
108(2), pp.397-402, Apr., 2008

2,2 -

Kazuhiro FUJIKI, Gang WEI, Hiroshi SAITOH, Takeshi YAMAUCHI and Norio TSUBOKAWA:
Grafting of Branched Polymers onto the Surface of Vapor Grown Carbon Fiber and Their
Electric Properties; Polymer Bulletin, 60(2), pp.219-228, Mar., 2008

30
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13(26) pp. 653-658 2007, 12

Ken-Ichi MITANI, KichiSuke SAITO and Tomonari SUZUKI: On the Calculation of the James
Constant of Lorentz Sequence Spaces; Journal of Mathematical Analysis and Applications,

343(1), pp. 310-314, July, 2008. . Lorentz Janes
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Satoshi TAKESONO: Mechanical Foam-breaking Technique in a Stirred-tank Bioreactor; The 8th
International Conference on Gas-Liquid and Gas-Liquid-Solid Reactor Engineering,
pp.188-189, Dec., 2007.
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Masayuki ONODERA, Masanobu KUSAKABE, Tadashi OOTSU, Eiichi SATO and Satoshi
TAKESONO: Biohydrogen Production from Waste Milk; 2008 AAAS Annual Meeting, A80,
Feb., 2008.
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Biolatina 2008, BAB2, Sept., 2008.
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