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commercial product was launched in 2005. Since then,
data storage has become the ever-growing foundation
of the digital world and led to data-driven innovations ,
such as big-data artificial (A)) analytics, Internet of
Things, medical science, and even black-hole
visualization in astronomy.

This lecture will discuss the essential magnetics needed
to understand innovative PMR data storage technology
and the origin of the high-density recording
performance that has led current recording density
growth. Storage performance stands on a stacked
system foundation and the building blocks are, from its
base, the physics of magnetics, three-dimensional
material controls at the sub-nanometer scale, magnetic
and electronic device design, storage device integration,
and storage system architectures, together with non-
volatile memory to unleash the intrinsic performance.
The development of new storage devices and systems
requires a multi-scale approach and the correct guiding
principles to establish expected functions. As an
extension of PMR research, the lecture will also show the
prospect for future storage technology and the system
architecture from the multi-scale view of storage system
development. New computational storage aiming at
unifying computation power in data storage and brain-
inspired systems, as well as the academic-industry
relations to realize those systems, will also be
introduced.

Yoichiro Tanaka is a professor
in the Research Institute of
Electrical Communication
(RIEC) at Tohoku University.
He received the bachelor, the
master’s degrees in
Communications Engineering
and the Ph.D. degree in
Electronic Engineering from
Tohoku University, where he
did his thesis research on
perpendicular magnetic recording physics and storage
system integrations. He has worked in Toshiba's storage
device business and in academia for over 30 years. He is
devoted to the proof and development of PMR and
achieved the realization of the world’s first PMR hard
disk drive in 2005, His career includes the development
of a giant magnetoresistive head, perpendicular
granular thin film media, and recently, new
computational storage systems with integrated big-data
analytics capability. He won Nikkei BP Technology
Awards (1997, 2006), the Japan Magnetics Society
Achievernent Award (2006), and the Okochi Memorial
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Prize (2007). He is a senior member of the IEEE and a
member of the Magnetics Society Administrative
Committee for a three-year term, 2022-2024. He is also a
fellow of the Magnetics Society of Japan (MSJ). He is
currently serving as Secretary General for the
International Magnetics Conference (INTERMAG 2023,
Sendai).

Contact details: yoichiro.tanaka.el@tohoku.ac.jp.

Cylindrical Micro and Nanowires:
From Curvature Effects on Magnetization to Sensing

Manuel Vizquez
Institute of Materials Science of Madrid, CSIC, Spain

Research on curvature effects in  magnetic
nanostructures is attracting much interest as they offer
novel alternatives to planar systems. In particular, the
cylindrical geometry introduces significant singularities
in the magnetic response of ferromagnetic wires just
from their curvature that primarily depend on their
diameter, length, and aspect ratio. The main magnetic
configurations include axial, transverse, vortex (circular
with a singularity at the axis).

Micrometric-diameter amorphous wires with high
magnetostriction re-magnetize through an ideal
millimeter-long single domain wall propagating at
kilometer-per-second speeds that results in a square
hysteresis loop. Such bistable behavior and their
magnetoelastic properties are the basis for various
devices (e.g, stress and temperature sensors,
electromagnetic shielding). On the other hand, ultrasoft
non-magnetostrictive microwires are employed in very
sensitive field sensors based on their giant
magnetoimpedance  effect  or in flux-gate
magnetometers.

Nanowires (20 nm to 400 nm in diameter) present an
outstanding behavior where the crystaliine structure
plays a major role in competition with shape anisotropy.
Cylindrical nanowires are considered as scaffolds for

advarnced three-dimensional nanoarchitectures
exploiting intrinsic curvature that introduces significant
differences  with  regard to planar-based

nanotechnologies. They are proposed for novel sensor
devices and magnets, and their interconnecting arrays
are considered for energy devices or brain-inspired
computing. An ultimate goal is currently the
investigation of the magnetization reversal modes in
individual nanowires by advanced techniques (e.g.,
PEEM/XMCD, MFM, MOKE, electron holography;
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Distinguished contributions to global long-distance, high-capacity optical fiber network through the development of semiconductor laser pumped optical amplifier
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[EIISIXIMN  Opening Session

BRBEEARMCSIIS RIEC and its Cooperative Research Projects
HETOYIIMIEDSOXYE—T

R Sesson

HETOV I MAERRES Cooperative Research Projects

EHOSNBLABNRBETT 13:30>14:30

§7]U§qﬁ BRAER OV T 7 EIRES Inter-Organizational Research Projects

Registration required (Free of Charge)

[UBEA NN RIEC Award Ceremon
202241 (%12E) RIEC Awardi#R:t FY2022 RIEC Award Ceremony

EOQRI—FHSE 15:30»17:30 Poster Session
Sl S [RIFIREI K25 —R=® [On-site] Poster Presentation

Research Inst. Electrical Communication

. 4 Phone: +81-22-217-5422
Tohoku University

RIEC HP: https://www.riec.tohoku.ac.jp/

e RS WICBEFAR FRENE
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Organized by: Contact: Cooperative Research Section, RIEC, Tohoku University
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(g0 SIB  Reception Desk Open )
LLXIER(I I Opening Session  RIEC and its Cooperative Research Projects ——_——
BB EHRANCSTIRMIOIIIMIRISDXYE—Y WA BEARGRT FRRE
HANYU Takahiro Director/Professor
[Tohoku Universityl
10:30>12:00 Session2 FATOYIMARRREES Cooperative Research Projects

Auditory training and its influence on auditory selective attention

KIM Sungyoung  Associate Professor

[Korea Advanced Institute of Science and Technology / Rochester Institute of Technology]
WRESRAICSSMIIMEDOTHRE  Visualization of cellular functions via electrochemiluminescence
FE R sy $RREO0VF PR DY

HIRAMOTO Kaoru  Assistant Professor  [Tohoku University]

NSAOTMEIYPO-WIZFEDHR  Development of methods to control crow behavior

BE Bl sstencowab feames

N TSUKAHARA Naoki CEO [CrowLab Inc]
(12:00-1330 k8 Lunch Break )
13:30>14:30 Sessiond  ERMERTOJIIMNERES Inter-Organizational Research Projects

FURODKBEME  Estimation of mental states during learning

BA H omicks measwem s

SHIOIRI Satoshi Professor [Tohoku University]

TIBrERWE T4 M- BEAD VT4 VT XA A=V %—  TIBr X-ray imager with photon-charge count type readout
B W pEcywFIeERR mm

AOKI Toru Pprofessor [Shizuoka University]

RIEC Award Ceremony

20224 (3812 RIEC AwardB#3{ Fv2022 RIEC Award Ceremony

EEISIETI. Poster Session

> BHBEREIC L DHM IOV I MAEDHERRAI —R&E  [On-site] Poster presentation of Nation-Wide Cooperative Research Projects
> RRAEWebR—INTF VI FI YRR T —RR [On-demand] Poster presentation on the website

[ Venue et L] ACCESS WAP
Main Bullding, Research Institute of Electrical ]
Communication,Tohoku University !

| to,North Gate;
JRIAUEARI M BONSEE205 AN b\
About 20min from West Gate of JR Sendai Station on foot ‘ b ]
TSR SRR T L2BHON StE105 § o L
About 10min from North Exit No.2 of Subway Itsutsubashi RIEC Main Buildi to Subway
Station on foot REWEHER i
BTHRFERWRE—-SER T & SHON St 25
About 12min from South Exit No.1 of Subway Aobadori
Ichibancho Station on foot

- Researéhi ns‘ﬂ‘@d
ElecticaliG c
Regis- NG5S "ﬁgk '"“"Kim’"
LETLN https://www.rlec.tohoku.ac. |p/project2022/
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