[(Frrisis izt (HRAERERE)]
BIX

RFEES : 26103001 MEEHEEHFS : 60245610

HRMEE A +/ REVEHRRESE
BB kLBEM
HERKE - VSRR - HiR P =ik

(FEBD B ]

AR R LT, AEBERFANCHES E
G B OIRE)., BAOMEEBOBRIETH D,
AV UAR—NVHR, WAL=, A
T=_y 7R, AT 2R, WAL Y
WA ERALECER, MR ~D R RN, A
FELEE 7] | SRR I O S S T P I e &
OIS L S N BER I3 L < FET D,

D ORI TR SN A Y AR
GO X, B, FEREMEIR, -8R, Mufxik
O FAEY)VE O el ) A e B A SR g 0
A —)VOFEIKCHIT 5, ZDDH, AL UE
BB G IENT-IUHME  S S E FE > TR D  kRkx
VB DEATEEZRINTE S 2 E0OLHBEDK
TTBRBERL RN FRETH D, L LD, 29
LAV EMBRERBREAY S, ~T ), 7
* ). T NoTe BRIk - HERL7-RE] OFE
HEME U CEENICHEMET 5P, RIEE
I TV,

AFEHOHWIL., ZORAEVEBRBIS S £
& BRER O M A2 B A AERME L, B LRI RE
WEAKTAZETHD, ZHIZEY HARNBHA
ZEALTCEZAY Y b=y A@EE =/ A
T—UNZBl & R, EEEM e BAROFE T LY
VABEED —EEDDL LA RIEBEET D,

[ReEEOHNE]

RO BREER T D 7201 AR RE Tl
S IR A BRI & . RO TTIEORE
RIAE VA, QBEBXMAE UL, OYFH
AV, @OF - IR AE L ERO N DL
RN DRAT 2 LI, BEROSIENL®AE
EHRERERE 21T, =9 L= - B0
I EDORMEL IR 2 FHL A RS L, WEERRE
A==

£ 0 BRIZIE, R, ERE, R, EL .
TV A B IR D R TIRNEREIT )b D B
B OEBMEEEICER LT, RO X HIT3HD
PR HIEERET D,

(DA BB X 2o RIH - BFEYE ™M
DOFEAIREE & AV B HSRE D ERER Z Bl R
BRI, FER, B - R A A A 5
B L HEGOME N G L, fikia R v A1)
HEAINT 5,

(QVFERRIE A & R HAHIAE AT OFENT « TR DR
iR AW B L I B DIERIE A & L A AR
ZBAPE L. dlE T EOMS Z Hig T,

B) A B U EHDM— W72 FHELORELE « BEPER -
NIEK - HuiRiRICB I B~ v, T b, T
F J VDO SRR UERL - O R B A FEER L B
FROME DR —AICEME L, ) A UE R
FOWERREE A BT,

[ Sh R EER]

AV UEBBIFRIIE B, BRI BT
IR EERRETH HI1E0 0 TR, &R,
HOEK O HERRIR L W 7o BFEWE M O A iEE R
L TRV — DL - ARk A BT B RS D 7
DDOHHPLYMEMFOERERBERE L EALTND,
ZFOAICIE, R EITE< BB RICE-S<
BTz 7 FEBR P IESOB RN PR OREE N M & 7
5. FTAEUEBRBFOIFEOREL. WY
HICBIF A EEN 2 ABRH L C&/m, LR
ST, T OMRBRCHIZEFIEIL, B0 S
L0 OWTIEZEDE OWE B AK Dk
YeZe R U B, FEREFE ORI R b 72 6
ZLITHEETH D,

[¥—7D—F]
AP, A CEUEREER. A R—E)
P

(B EAR & TFERE]
Pk 26 HEFE — 30
1,120,200 1



[Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed research area)]

Science and Engineering

Yoshichika Otani

Professor)

Title of Project : Nano Spin Conversion Science

(The University of Tokyo, Institute for Solid State Physics,

esearch Project Number : 26103001 Researcher Number : 60245610

[Purpose of the Research Project]

Spin conversion is a generic term for all the
conversion phenomena based on the principle of
angular momentum conservation, including
recently discovered phenomena, i.e. the spin
Hall effect, the inverse spin Hall effect, the spin
Seebeck effect, the spin Peltier effect, the pure
spin current induced magnetic switching, the
spin injection into insulators, the electric field
controlled magnetic anisotropy in ultra-thin
ferromagnetic films, and so on.
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Most of the above mentioned spin conversion
phenomena take place at simple nano-scale
interfaces between two different materials of
magnets, non-magnets, semiconductors, or
insulators. So that spin conversion phenomena
are versatile for designing device functionalities
in spintronic applications. However for further
advancement in the spin-conversion science,
microscopic understanding in terms of
inter-conversions among particles and quasi-
particles, such as, itinerant spins, magnons,
phonons and photons is indispensable.

The goal of this research area “Nano Spin
Conversion Science” is thus to establish unified
understanding of the above mentioned spin
conversion phenomena from both experimental
and theoretical viewpoints. Thereby this
research activity will create a new research
field associated with spintronics, and will
finally strengthen the presence of Japan as a
world leading country in the research field of
spintronics.

[Content of the Research Project]

In order achieve objectives, a variety of spin
conversion properties will be investigated using
following 4 experimental modalities: 1)
magnetic spin conversion; 2) electrical spin
conversion; 3) optical spin conversion; 4)
thermodynamic spin conversion, and 5)
theoretical design of spin conversion functions.

More precisely, 3 objectives are set as follows;

(1) Creation of new spin conversion properties
by elucidating the responsible physics for
magnetic, electronic, optical, and thermo-dynamic
spin-conversions occurring at the interface
junctions of different materials.

(2) Establishment of nonlinear spin conversion
technology unlike conventional linear spin
conversion.

(3) Construction of the unified spin-conversion
science that explains various interconversions
among quasi-particles, e.g. magnons, phonons,
and photons, taking place in magnetic,
semiconducting, and insulating materials.

[Expected Research Achievements and
Scientific Significance]

The spin conversion science itself 1s an
important subject to be clarified in modern solid
state physics, in terms of angular momentum
and energy transfer between various solids.
Pursuing this research will lead to development
of new experimental methods as well as
discovery of novel spin conversion mechanisms.
Most importantly all the achievements that
made in the project will qualitatively elevate
the level of Japanese solid state physics.
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