—25H AR —

Symposium "Symposium on research trends in permanent magnet"

25aA-1

25aA-2

25aA-3

25aA-4

25aA-5

25aA-6

25aA-7

25pA-1

25pA-2

25pA-3

25pA-4

25pA-5

25pA-6

Chief Organizer: T. Ohkubo (NIMS)

9:00 ~10:30 Chair: K. Ozaki (AIST)
Development of fundamental technologies for motors in Technology Research Association of Magnetic Materials for High-
Efficiency Motors (MagHEM) (30 min)
°Y. Asano', Y. Sanga', S. Araki', M. Nakagawa', A. Yamagiwa', S. Morimoto®, M. Sanada’, Y. Inoue’
('Daikin, *Osaka Pref. Univ.)
Development of Nd reduced high coercivity magnet and expectation for future research (30 min)
°T. Shoji (TOYOTA Motor)
Powder neutron diffraction study for magnetism of rare-earth in (Nd,Ce,La),Fe,,B
°T. Hawai', M. Yano’, T. Shoji’, J. Hester’, K. Ono' ('KEK, “TOYOTA Motor, >’ANSTO)
High resolution synchrotron X ray powder diffraction study of lattice constants of Nd,Fe,,B phase in Nd-Fe-B sintered
magnets
°S. Kobayashil‘ 2 A. Martin-Cid"% K. Toyokil’ 2 H. Okazaki"? S. Hirosawa?, T. Nakamura® > (IIASRI/SPring—S, 2ESICMM)

10:45 ~11:45 Chair: M. Matsuura (Tohoku Univ.)
Microstructure and coercivity of grain boundary diffusion processed Dy-free and Dy-containing Nd-Fe-B sintered
magnets
T. Kim', °T. Sasaki', T. Ohkubo, Y. Takada? A. Kato®, Y. Kaneko? K. Hono'
(‘NIMS, *TOYOTA Central R&D Labs., "TOYOTA Motor)
Improved coercivity and squreness in bulk hot-deformed magnets by two-step grain boundary diffusion process
°X. Tangl, J. Li', H. Sepehri-Aminl, T. Ohkubo', K. Hioki’, A. Hattori*, K. Hono' (INIMS, ’Daido Steel)
Theoretical study on the magnetization reversal of rare-earth magnets at finite temperature (30 min)
°A. Sakumal, Y. Toga2‘ T Miyake“, S. Miyashitaa’ 6 (lTohoku Univ.,, °NIMS, *ESICMM, *AIST, *Univ. of Tokyo, 6]PS)

14:00 ~ 15:30 Chair: T. Ohkubo (NIMS)
Recent progress in studies on crystalline phases and magnetic domain structures in high coercivity permanent magnets
using synchrotron X-rays (30 min)
°T. Nakamura (JASRI)
Effects of microstructure on magnetization reversal inside hot-deformed permanent magnet
°H. Tsukahara', K. Iwano', C. Mitsumata®, T. Ishikawa', K. Ono' (IKEK, 2NIMS)
Defect grain influence on the mechanism of coercivity and its angular dependence of exchange-coupled polycrystalline
Nd-Fe-B magnet
°J. Li, X. Tang, H. Sepehri-Amin, T. Ohkubo, K. Hono (NIMS)
Demagnetizing field correction of rare earth permanent magnets using finite element method
°J. Fujisakil, A. Furuyal, H. Shitara', Y. Uehara?, K. Kobayashi3, Y. Hayashi4, K. Ozaki’
("Fujitsu, “Magnetic Device Laboratory, *SIST, *Toei Industry, AIST)
Easy measurement of anisotropy constants for Nd-Fe-B sintered magnet
°H. Nishio, K. Machida (Osaka Univ.)

15:45 ~17:30 Chair: Y. Takahashi (NIMS)
Potential of RFe, (z = 9-12) alloys as permanent magnet materials (30 min)
°S. Sakurada (Toshiba)



25pA-7 Site preference of dopant elements in rare-earth permanent magnets
°M. Matsumoto, T. Hawai, K. Ono (KEK)
25pA-8 Magnetic anisotropy constants and magnetic moments of Fe in ThMn,,-type Sm(Fe,_,Co,),, compounds
°D. Ogawa', T. Yoshioka®, S. Li’, T. Ueno’, S. Sakai’, T. Mitsui’, Y. Takahashi', H. Tuchiura’, S. Hirosawa', K. Hono'
("NIMS, *Tohoku Univ., *QST)
25pA-9 Determination of the magnetic moment in (Sm,_ Zr,)(Fey sCoy,),, by XMCD
°A. Martin-Cid"?, S. Kobayashi"?, K. Toyoki"? D. Ogawa’, Y. Takahashi’, S. Hirosawa’, K. Hono’, T. Nakamura" >
('JASRI/SPring-8, *ESICMM)
25pA-10  Grain size reduction of SmFe ,-based powders; toward development of bulk high-performance permanent magnet
°H. Sepehri-Amin, L. Dirba, T. Ohkubo, K. Hono (ESICMM)
25pA-11  Development of Sm-Fe-N bulk magnets showing high maximum energy products
°R. Matsunami, M. Matsuura, N. Tezuka, S. Sugimoto (Tohoku Univ.)
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25aC-11  Domain wall propagation by spin-orbit torques in in-plane magnetized systems
°R. Kohno'***, J. Sampaiol’z’3 * S. Rohart"**, A. Thiaville"*** ('LPS, 2CNRS, *Univ. Paris-Sud, *Univ. Paris-Saclay)
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Symposium "Fundamental theory and application of magnetics of motor drive system for electrical vehicle"

Chief Organizer: T. Yanai (Nagasaki Univ.)

9:00 ~10:30 Chair: K. Fujisaki (Toyota Tech. Inst.)
26aA-1 Requirement of magnetic material for high frequency and high power excited by power electronics (30 min)
°K. Fujisaki (Toyota Tech. Inst.)
26aA-2 Possible Design and Development of Ultra-high Strength Permanent Magnet Based on Fundamental Conceptual Change
in Magnetism (60 min)
°Y. Kawazoe (Tohoku Univ.)
10:45 ~11:45 Chair: K. Fujisaki (Toyota Tech. Inst.)
26aA-3 Vector Magnetic Hysteresis Characteristics of Electrical Steel Sheet and its Application (60 min)
°M. Enokizono (Vector Magnetic Characteristic Technical Laboratory)
13:00 ~ 14:30 Chair: Y. Asano (DAIKIN)
26pA-1 Measurement of magnetic characteristics of traction motors at driving (30 min)
°H. Nakai (TOYOTA Central R&D Labs.)
26pA-2 Requirements for magnetic material used in products for electrified automobiles (30 min)
°T. Aoki, S. Doi, K. Okazaki, T. Senoo (DENSO)
26pA-3 Research of the Motor characteristics with Nanocrystalline Soft Magnetic Alloy Stator Cores (30 min)
°Y. Yamada, S. Makino, T. Nonaka (YASKAWA Electric)
—26H BRIF—
Symposium "Evolutions of Spintronics Opened up by Topology" Chief Organizer: S. Nakamura (Toshiba Memory )
9:00 ~11:15 Chair: K. Takanashi (Tohoku Univ.)
26aB-1 Emergent Phenomena and Functionality in Topological Magnets (45 min)
°N. Kanazawa (Univ. of Tokyo)
26aB-2 Quantized surface transport in topological semimetal films (30 min)
°M. Uchida (Univ. of Tokyo)
26aB-3 Giant spin-orbit torque generated by BiSb topological insulator (30 min)
°N. Pham" %3 H. Nguyenl, T. Shirokura', K. Yao' (lTokyo Inst. Tech., *Univ. of Tokyo, 3]ST—CREST)
26aB-4 Photocurrent in topological materials (30 min)

°N. Ogawal’z, R. Yoshimi', Y. Kaneko', M. Mogi3, A. Tsukazaki®, M. Kawasaki"?, Y. Tokura®?
('RIKEN, *JST-PREST, *Univ. of Tokyo, *Tohoku Univ.)



13:00 ~ 14:30 Chair: T. Ono (Kyoto Univ.)
26pB-1 Topological Spintronics using Weyl Antiferromagnets (30 min)
°S. Nakatsuji (Univ. of Tokyo, Johns Hopkins Univ., JST-CREST)
26pB-2 Non equilibrium skyrmion dynamics under the direct current (30 min)
°S. Kasai (NIMS, JST-PREST)
26pB-3 Energy saving Al using (artificial) topological materials (30 min)
°Y. Suzuki (Osaka Univ., AIST, NIMS, Osaka Univ. CSRN)

—26H CRiH—

Symposium "Recent progress of non-destructive measurement and imaging by highly sensitive magnetic field detection
techniques" Chief Organizer: Y. Ando (Tohoku Univ.)

9:00 ~ 10:45 Chair: K. Ikushima (TUAT)
Overview
°Z.Jin (Tohoku Univ.)
26aC-1 Highly sensitive magnetic nondestructive testing using magnetoresistive sensor for diagnosis of steel structures (30 min)
°K. Tsukada (Okayama Univ.)
26aC-2 Development of a new nondestructive inspection method for concrete bridges (30 min)
°K. Maruyama (Konica Minolta)
26aC-3 Failure analysis with magnetic field microscopy (30 min)
°Y. Terui, K. Suzuki, M. Tsutsumi, N. Nishikawa, T. Nagatsuka (Toshiba Nanoanalysis)

11:00 ~12:30 Chair: S. Yamada (Komatsu Univ.)
26aC-4 Monitoring of structures and material characterization of steel using electromagnetic nondestructive evaluation method
(30 min)
°H. Kikuchi (Iwate Univ.)
26aC-5 Non-destructive inspection using acoustically stimulated electromagnetic method (30 min)
°Y. Suzuki', H. Yamada®, K. Ikushima® ('"IHI Inspection & Instrumentation, “TUAT)
26aC-6 Low invasive high-frequency field measurement system using magneto-optical effect (30 min)
°K. Ishiyama (Tohoku Univ.)
—26H D&RBF—
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26aD-4 Structural-order dependence of anomalous Hall effect in Co,MnGa full-Heusler alloy thin films
°Q. Wangl, 7. Wen?, T Kubota', T Seki', K.Takanashi' CHILK, ¥ttt
26aD-5 Structural insight using anomalous XRD into Mn,CoAl inverse Heusler alloy films fabricated by magnetron sputtering,
IBAS and MBE techniques
°L. Kumara', H. Tajiri', J. Wang’, Z. Chen’, W. Zhou?, Y. Sakuraba®, K. Ueda®, S. Yamada*, K. Hamaya®*, K. Hono®
('JASRI, *NIMS, *Nagoya Univ., “Osaka Univ.)
26aD-6  Co F—7 Mn,Ga KHilliE R A 2 7 —BBOLZHNA 7 25R
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A study of coercivity of Co-Ni spinel ferrites at successive stages of synthesis
°S. Uddin, E. Kita, M. Kishimoto, H. Yanagihara (Univ. of Tsukuba)
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Voltage control of ferromagnetic resonance in FeRh/PMN-PT multiferroic heterostructures
°M. Zheng, T. Usami, T. Taniyama (Nagoya Univ.)
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Symposium "New measurement approaches to magnetics" Chief Organizer: N. Kikuchi (Tohoku Univ.)
9:00 ~ 10:00 Chair: M. Hosomi (Sony)

27aA-1 Ultra-broadband and ultra-high sensitivity permeability measurements by transformer coupled permeameter (TC-

permeameter) (30 min)
°S. Tamaru (AIST)
27aA-2 Measurement of biomagnetic information using room temperature operation tunnel magneto-resistance sensor (30 min)
°K. Fujiwaral, M. Ooganez’ 34, Cakirl, S. Kumagail, Y. Ando"?>**
(*Spin Sensing Factory Corp., “Tohoku Univ., *CSIS Tohoku Univ., *CSRN Tohoku Univ.)

10:15 ~11:45 Chair: A. Tsukamoto (Nihon Univ.)
27aA-3 Development of synchrotron X-ray nano-beam dynamic force microscope (30 min)
°H. Nomura', R. Wakasa', N. Samura', Y. ]ibikil, K. Takahashi', S. Miki, J. Yamaguchil, R. Nakatani', M. Goto', Y. Suzuki',
K. Toyokil, S. Okamoto?, Y. Kotani’, T. Nakamura® (IOsaka Univ., *Tohoku Univ., 3]ASRI/ SPring-8)
27aA-4 Femtosecond soft x ray sources via high-order harmonics for ultrafast MCD measurements (30 min)
°E. J. Takahashi (RIKEN)
27aA-5 Excitation and Propagation Dynamics of Spin Waves Observed by Spin-wave Tomography (30 min)
°Y. Hashimoto (Tohoku Univ.)
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Symposium "Innovative trials for New Spin Computing" Chief Organizer: H. Awano (Toyota Tech. Inst.)
9:00 ~10:30 Chair: H. Uchida (Toyohashi Univ. Tech.)

27aB-1 Physical reservoir computing based on spin torque oscillator (30 min)

°S. Tsunegi', T. Taniguchi', K. Nakajima’®, S. Miwa’, K. Yakushiji', A. Fukushima', S. Yuasa', H. Kubota'
(*AIST, *Univ. of Tokyo)
27aB-2 Artificial Neural Networks with Spintronics (30 min)
°S. Fukami, W. A. Borders, A. Kurenkov, H. Ohno (Tohoku Univ.)
27aB-3 Brownian computing using skyrmions and reservoir computing in magnetic dot-arrays (30 min)
°M. Goto"?, T. Nozaki’, H. Nomura"?, H. Kubota?, Y. Suzuki? (IOsaka Univ., 2AIST, 3CSRN)

10:45 ~ 11:45 Chair: H. Uchida (Toyohashi Univ. Tech.)
27aB-4 Coherent signal transfer along skyrmion strings (30 min)
°S. Seki (Univ. of Tokyo)

27aB-5 Quantum magnonics in ferromagnetic insulators (30 min)
Y. Nakamura® 2, °Y. Tabuchi' (lUniV. of Tokyo, 2RIKEN)
13:00 ~ 14:30 Chair: H. Awano (Toyota Tech. Inst.)
27pB-1 Machine-learning computation utilizing spin waves (30 min)

°R. Nakane, G. Tanaka, A. Hirose (Univ. of Tokyo)



27pB-2 Magnon transistor for next generation computing (30 min)
°K. Sekiguchi (Yokohama National Univ.)
27pB-3 Logic gates using spin waves (30 min)
°T. Goto (Toyohashi Univ. Tech.)
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27aC-1 Nanoparticle Approach to the Formation of Sm(Fe, ,Co,),,Ti Particles
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Create solutions to fit the magnetic properties of industrial research and development. TOEI‘i’
TOEI science industry is challenging type device manufacturer developing new technologies

Vibrating Sample Magnetometer—

3D Magnetic Field Profiler /.

(Personal VSM)

The most remarkable features of
Personal VSM are
compactness and low
price while maintaining
high performances
equal to those of
conventional VSM.

The main feature of the products
is a combination of a high
sensitivity field sensor and
amulti-axis position control
system.

This allows high speed 3D
measurements of magnetic field
with a high magnetic and spatial
resolution (+0.5 Oe and +0.5pm)
The systems deal with the
objects with a wide veriety of
dimensions and shapes such as
permanent magnets, magnetic
field sensors,electric motors and
magnetic circuits.

The system allows remarkable
reduction of floor space
(approx.1/10) and weight
(approx.1/6) comparison with
other standard VSM

Longitudinal and Perpendicular Magnetic Field Probe

Main Products

Magnetoresistance measurement system
TMR measurement system
Non-magnetic autoprober
Non-magnetic semi-autoprober
Non-magnetic manual prober
Non-magnetic RF prober
Non-magnetic probe card

Furnaces with

Magnetostriction = High Frequency Thin Films
Measurement Permeameter

System

for Ultra-Thin Films

: . . Main Products: Helmholtz coil, Solenoid coil, Weiss magnet, Double yoke magnet,
Low Residual Field Electromagn Electromagne Bitter magnet, Variable gap magnet, Coils for opytical research and others.
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