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Indo Japan Workshop on Magnetism at the nanoscale 2016
FALKE HOT7+—TF A
20164F 12 H1 H~12 A 2 H

Regensburg-TohokuWorkshop on Solid-State Physics and Spintronics

AT — 2B IV EBE
201743 H 28 H~3 H 30 H



INDIA-JAPAN COOPERATIVE SCIENCE PROGRAMME

Indo Japan Workshop on
“*Magnetism at the nanoscale” 2016

Date: Dec. 1st (Thu.) - Dec. 2nd (Fri.) 2016

Venue: TOKYO ELECTRON House of Creativity 3F, Lecture Theater
Katahira Campus, Tohoku University, Sendai, JAPAN

Registration Fee: FREE

Contact: ijwmn2016@imr.tohoku.ac.jp

SPEAKERS

. Barman (S. N. Bose National Centre, India)

. Bedanta (NISER, India)

. Bosu (NIMS, Japan)

. Chandrasekhar (NISER, India)

. Fukuma (Kyushu Institute of Technology, Japan)
. Kubota (Tohoku Univ., Japan)

. Mamiya (NIMS, Japan)

. Mitani (NIMS, Japan)

. Mizuguchi (Tohoku Univ., Japan)

. Mizukami (Tohoku Univ., Japan)

. K. Muduli (Indian Institute of Technology, India)
. Otani (Univ. of Tokyo, Japan)

. Sakuraba (NIMS, Japan)

. Samal (Institute of Physics, India)

. Sharma (Tohoku Univ., Japan)

. Seki (Tohoku Univ., Japan)

. Takanashi (Tohoku Univ., Japan)
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Supported by

Japan Society for the Promotion of Science (JSPS)

Department of Science and Technology, India (DST)

Institute for Materials Research, Tohoku University

oHoku Forum for CREATIVITY Tohoku Forum For Creativity, Tohoku University

http://magmatelab.imr.tohoku.ac.jp/IJWMN __main.html
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University of Regensbu@

& Tohoku University +

Ceremony Commemorating the University Level Agreement and MoU of Jointly Supervised Ph.D.

March 28,2017
11:30am -1:00 pm

11:30-12:00 Introduction of Each Universities
Ceremony Commemorating Agreements
12:00-13:15 Luncheon Meeting / Students Luncheon Discussion

venue: ESpace

o, 2F Katahira Kitamon Commons,
- Katahira Campus, Tohoku University
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Regensburg-Tohoku
Workshop on

Solid-State Physics

and Spintronics
March 28-30, 2017 in Zao

Supported by
Graduate Program in Spintronics

Main Speakers

Christian BACK Gerrit BAUER
Dominique BOUGEARD Yoshiro HIRAYAMA
Franz GIESSIBL Fumihiro MATSUKURA
Milena GRIFONI Junsaku NITTA

Matthias KRONSEDER
John LUPTON

Klaus RICHTER

Dieter WEISS

Mikito KOSHINO (Osaka University)

Organizing Committee
Junsaku NITTA (Co-Chair)
Dieter WEISS (Co-Chair)

Yoshiro HIRAYAMA (Vice-Chair) Venue

Gerrit E.W. BAUER Lucent Takamiya, 942 Zao-Onsen
. Yamagata, 990-2310, Japan

Dominique BOUGEARD Tel: +81-23-694-9135

Contact us

Spintronics team

International Joint Graduate Programs Office
Tohoku University

Tel: +81-22-795-3657/5716

Email: spin.all@grp.tohoku.ac.jp
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March 28- March 30, 2017

Program
Regensburg-Tohoku
Workshop on
Solid-State Physics and Spintronics
March 28
15:20-15:30 Opening J. Nitta (Tohoku)
15:30-15:55 Talk 1 D. Weiss (Regensburg)

“Transport in graphene and topological insulator antidot lattices”
15:55-16:20 Talk 2 F. Matsukura (Tohoku)
“Field and current-induced magnetization reversal in elliptic CoFeB/MgO magnetic

tunnel junctions”

16:20-16:45 Talk 3 M. Koshino (Osaka)

“Physics of incommensurate 2D crystals”

16:45-17:00 Talk 4 R. Kozlovsky (Regensburg)

“Magnetotransport in 3D Topological Insulator Nanowires”

17:00-17:15 Talk 5 D. Hou (Tohoku)
“Sign change of spin Hall magnetoresistance in Pt/NiO/YIG structures”

17:15-17:30 Talk 6 O. Tretiakov (Tohoku)
“Spin-orbit Torque Driven Skyrmion Hall Effect”

17:30-17:45 Talk 7 J. Llandro (Tohoku)
“Magnetic gyroids: topological effects via 3D nanostructuring?”

17:45-22:00 Poster Session/ Dinner



March 28- March 30, 2017

Poster Session (17:45-22:00)

Poster 1 T. Gruenbaum (Regensburg)
“Suppression of parasitic AMR signals in measurements of the inverse spin Hall effect”

Poster 2 H. Gamou (Tohoku)
“Comparison of current induced effective fields in Ta/CoFeB/MgO hetero-structure
between epitaxial and amorphous Ta underlayers”

Poster 3 F. Dirnberger (Regensburg)

“Spin dynamics in single GaAs nanowires”

Poster 4 M. Takahashi (Tohoku)

“Transport characteristics of triple-gated quantum-point-contacts”

Poster 5 F. Eberle (Regensburg)

“Electrical control of large spin-valve signals in spin injection devices with a 2DEG channel”

Poster 6 T. Masuda (Tohoku)

“Transport characteristics of InSb trench type in-plane gate quantum point contacts”

Poster 7 M. Kronseder (Regensburg)

“Stripe domain pattern in non-centrosymmetric ultrathin Fe/Ni-films on Cu(001)”

Poster 8 T. Dohi (Tohoku)
“Spin-wave resonance and its electric-field modulation in nanoscale CoFeB/MgO
magnetic tunnel junctions”

Poster 9 M. Shinozaki (Tohoku)

“Homodyne-detected ferromagnetic resonance in nanoscale magnetic tunnel junction

under perpendicular magnetic fields”



March 28- March 30, 2017

March 29"
8:45-9:10 Talk 8 C. Back (Regensburg)

“Magnetic microscopy with sub-picosecond temporal resolution”
9:10-9:35 Talk 9 G. Bauer (Tohoku)

“Who is afraid of YIG?”"

9:35-10:00 Talk 10 F. Giessibl (Regensburg)
“Advances in studying matter on the atomic scale by scanning probe microscopy”

10:00-10:15 Talk 11 K. Hashimoto (Tohoku)
“Scanning nuclear resonance imaging of a hyperfine-coupled quantum Hall system”

10:15-10:30 Coffee Break

10:30- 10:55 Talk 12 J. Lupton (Regensburg)
“Coherent singlet-triplet spin mixing in OLEDs”

10:55- 11:20 Talk 13 Y. Hirayama (Tohoku)

“Nuclear polarization and resistively-detected NMR in semiconductor quantum systems”

11:20- 11:45 Talk 14 D. Bougeard (Regensburg)

“Enhanced spin-orbit coupling in wurtzite core-shell nanowires”

11:45- 12:00 Talk 15 J. Barker (Tohoku)

“Semi-quantum spin dynamics”

12:00-13:00

13:00-14:00 Special Poster Session
PosterS1  Outline of MD program (M. H. Fauzi)
PosterS2 Outline of GP-Spin (Y. Hirayama/ F. Matsukura)

14:00-16:00 Ad Hoc

16:00-18:00 Discussion Session

Dinner

19:30-22:00 Discussion Session



March 28- March 30, 2017

March 30th
8:45- 9:10 Talk 16 M. Grifoni (Regensburg)
“The Kondo effect in carbon nanotubes”

9:10- 9:25 Talk 17 M.Niklas (Regensburg)
“Fano stability diagram of a symmetric triple quantum dot”

9:25-9:40 Talk 18 M. Kohda (Tohoku)
“Spin dynamics modulated by spin orbit interaction under diffusive electron motion
in GaAs/AlGaAs quantum wells”

9:40-9:55 Talk 19 K. Sato (Tohoku)
“Electrically controlled pinning of Dzyaloshinskii-Moriya domain walls”

9:55-10:10 Coffee Break

10:10-10:35 Talk 20 J. Nitta (Tohoku)

“Geometric effects in spin interferometers*

10:35-11:00 Talk 21 K. Richter (Regensburg)

“Electron Optics in Ballistic graphene”

11:00-11:15 Talk 22 H. Saarikoski (RIKEN)

“Spin-interference in anisotropic spin-orbit fields in mesoscopic rings”
11:15-11:30 Talk 23 M. H. Fauzi (Tohoku)

“Resistively-detected NMR lineshapes in a quasi-one dimensional electron system”

11:30- Closing D. Weiss (Regensburg)
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Spin Hall magnetoresistance in a canted ferrimagnet

Kathrin Ganzhorn, Joseph Barker, Richard Schlitz, Matthias Althammer, Stephan
Geprags, Hans Huebl, Benjamin A. Piot, Rudolf Gross, Gerrit E. W. Bauer, and Sebastian
T. B. Goennenwein

Physical Review B,94[9](2016)094401-1-091101-6

Modelling of the Peltier effect in magnetic multilayers

Isaac Juarez-Acosta, Miguel A. Olivares-Robles, Subrojati Bosu, Yuya Sakuraba,
Takahide Kubota, Saburo Takahashi, Koki Takanashi, and Gerrit E. W. Bauer
JOURNAL OF APPLIED PHYSICS,119[7](2016)073906-1-073906-11

Theory of spin Hall magnetoresistance (SMR) and related phenomena

Yan-Ting Chen, Saburo Takahashi, Hiroyasu Nakayama,

Matthias Althammer, Sebastian T B Goennenwein, Eiji Saitoh, and Gerrit E W Bauer
JOURNAL OF PHYSICS-CONDENSED MATTER,28[10](2016)103004-1-103004-15

Magnon spin transport driven by the magnon chemical potential in a magnetic insulator
L. dJ. Cornelissen, K. J. H. Peters, G. E. W. Bauer, R. A. Duine, and B. J. van Wees
Physical Review B,94[1](2016)014412-1-014412-16

Observation of temperature-gradient-induced magnetization

Hou Dazhi, Qiu Zhiyong, Iguchi R, Sato K, Vehstedt EK, Uchida K, Bauer GEW, and
Saitoh E

Nature Communications,7(2016)1-6

Microscopic calculation of thermally induced spin-transfer torques
Kohno Hiroshi, Hiraoka Yuuki, Hatami Moosa, and Gerrit E. W. Bauer
Physical Review B,94[10](2016)104417-1-104417-12

Magnon Polarons in the Spin Seebeck Effect

Takashi Kikkawa, Ka Shen, Benedetta Flebus, Rembert A. Duine, Ken-ichi Uchida,
Zhiyong Qiu, Gerrit E.W. Bauer, and Eiji Saitoh

Physical Review Letters,117[20](2016)207203-1-207203-6



Spin pumping into two-dimensional electron systems
Takuya Inoue, Gerrit E. W. Bauer, and Kentaro Nomura
Physical Review B,94[20](2016)205428-1-205428-7

Thermal Spin Dynamics of Yttrium Iron Garnet
Barker, Joseph, and Bauer, Gerrit E. W.
Physical Review Letters,117[21]1(2016)217201-1-217201-5

Energy repartition in the nonequilibrium steady state
Yan, Peng, Bauer, Gerrit E. W., and Zhang Huaiwu
Physical Review B,95(2017)024417-1-024417-17

First-principles study of exchange interactions of yttrium iron garnet
Xie, Li-Shan, Jin, Guang-Xi, He, Lixin, et al.
Physical Review B,95(2017)014423-1-014423-7

Magnetic-proximity-induced magnetoresistance on topological insulators
Takahiro Chiba, Saburo Takahashi, and Gerrit E. W. Bauer
Physical Review B,95(2017)94428-1-94428-10

Vortex-dynamics-mediated low-field magnetization switching in an exchange-coupled
system

Weinan Zhou, Takeshi Seki, Hiroko Arai, Hiroshi Imamura, and Koki Takanashi
PHYSICAL REVIEW B,94[22](2016)220401-1-220401-1-5

Resonant magnetization switching conditions of an exchange-coupled bilayer under spin
wave excitation

W. Zhou , T. Yamaji, T. Seki , H. Imamura , and K. Takanashi

Appl. Phys. Lett.,110[8](2017)082401-1-082401-5

Electronic structure and magnetic anisotropy of Llo-FePt thin film studied by hard
x-ray photoemission spectroscopy and first-principles calculations

S. Ueda, M. Mizuguchi, Y. Miura, J. G. Kang, M. Shirai, and K. Takanashi

Applied Physics Letters,109[4](2016)042404-1-042404-5



Temperature dependence of enhanced spin relaxation time in metallic nanoparticles:
Experiment and theory

T. Koda, S. Mitani, S. Takahashi, M. Mizuguchi, K. Sato, T. J. Konno, S. Maekawa, and
K. Takanashi

Physical Review B,93(8](2016)85402-1-85402-7

Microstructural evolution and correlated magnetic domain configuration of
nanoparticles embedded in a single crystal of Cu7s-Nizo-Fes alloy

J. S. Kim, T. Taniuchi, M. Mizuguchi, S. Shin, K. Takanashi, and M. Takeda
Journal of Physics D: Applied Physics,49(2016)335006-1-335006-7

Growth of Llo-FeNi thin films on Cu(001) single crystal substrates using oxygen and
gold surfactants

T. Kojima, M. Mizuguchi, and K. Takanashi

Thin Solid Films,603(2016)348-352

Effective fluorination of single-layer graphene by high-energy ion irradiation through a
LiF overlayer

S. Entani, M. Mizuguchi, H. Watanabe, L. Y. Antipina, P. B. Sorokin, P. V. Avramov, H.
Naramoto, and S. Sakai

RSC Advances,6(2016)68525-68529

BT AFEEIEIC LD HTHBR I M B L1-FeNi IO ERL & Rk R Eh
KO CREEE, /DS BE=E. B Bz, mR 9L3k
F <#a, 12011 (2017)13-20

One-dimensional spinon spin currents

Daichi Hirobe, Masahiro Sato, Takayuki Kawamata, Yuki Shiomi, Ken-ichi Uchida, Ryo
Iguchi, Yoji Koike, Sadamichi Maekawa, and Eiji Saitoh

Nature Physics,13[1](2017)30-34

Spin-current-driven thermoelectric generation based on interfacial spin-orbit coupling
A. Yagmur, S. Karube, K. Uchida, K. Kondou, R. Iguchi, T. Kikkawa, Y. Otani, and E.
Saitoh

Applied Physics Letters,108[24]1(2016)242409



Observation of temperature-gradient-induced magnetization
D. Hou, Z. Qiu, R. Iguchi, K. Sato, E.K. Vehstedt, K. Uchida, G.E.W. Bauer, and E.Saitoh
Nature Communications,7(2016)12265

Thermal imaging of spin Peltier effect
Shunsuke Daimon, Ryo Iguchi, Tomosato Hioki, Eiji Saitoh, and Ken-ichi Uchida
Nature Communications,7(2016)13754

Spin-current-induced magnetoresistance in trilayer structure with nonmagnetic metallic
interlayer

Ryo Iguchi, Koji Sato, Ken-ichi Uchida, and Eiji Saitoh

Japanese Journal of Applied Physics,56[41(2016)40306

Measurement of Spin Pumping Voltage Separated from Extrinsic Microwave Effects

Ryo Iguchi, and Eiji Saitoh
Journal of the Physical Society Japan,86[1](2017)11003
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Magnetic Anisotropy Change Induced by Electric Field for Fe-Pt-Pd Alloys
(RAHZ—)

Satoru Kikushima, Takeshi Seki, Ken—ichi Uchida, Eiji Saitoh, and Koki Takanashi
SMS2016

2016 45 J] 18 H~20 H, HALKZEEMEHIIFERT

Anomalous Nernst Effect in Epitaxial Co / Ni Multilayer Thin Films (WRAH—)
gk R, kO R, &R 9L3%

SMS2016

2016 £ 5 H 18 H~20 A, HALKZFEEHETFERT

Fe-Pt-Pd & @il 3517 % FEIELREAUEE T M oD 3 LI
sk M. B RIE. E - B A mE 9L
A ARG P25 40 BIFfirasiE e

2016 -9 J} 5 H~8 H, @RARFMAMEF v /3R

P
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A S, kD fREE =R 503

HARRES 2 40 AT S

2016 429 H 5 H~8 H, @IRKFAMF v /32

Co & Ni ORREEL A 272 Co/Ni =X ¥ ¥ LEEIRICIS T D HE F v A NhiR
g gl kD FREE, iR Bz, mAL aLE

AAGE Y2 2016 Rk (5 159 [A]) G R

2016 29 H 21 H~23 H, KRRKRFEHF v /3R

AWM LI i GBI DB A A v F 7
B WA, A EB. mR LB
FAERZFEERGEEIIEET LR 7w V=7 MRS
20174 1 A 31 H, HAERFERFFr 3R



Electric Field Effect on Magnetic Anisotropy for Fe-Pt-Pd Alloys (NA X —)
i . B MR, AE . B S8R, e a3k

T A E R 28 SRR =

201743 H 2 A~3 A, MUK TIERFRMLZF ¥ /32

Resonant Magnetization switching conditions of an exchange coupled bilayer under
spin wave excitation

Weinan Zhou, T. Yamaji, T. Seki, H. Imamura, and K. Takanashi

% 64 [ A EERFFAIGHRESR

201743 4 14 B~17T B, /v 7 1 affik

WerEaJE )/ S IC T 2 AV BVELH (AR
KB R, =B GA%K
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2017451 A 30 H, @& R/LX— N 2anf7eiits

SLiT-J 234k < JedmbOREMApt BHFZE & FEFILAIORERIEEE  (HAFF)
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3 GeV S ST Ot SLiT-T & PE- Al

2016 4 12 A 13 H~14 H, HALKZF4& B EWFFERT
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H AW HELSESS 2016 FERKFR RS
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o osE R MR NHE O R R YR

H A RS 2016 FEKFE RS

2016 49 A 13 H~16 H, &RKFAMF ¥ /32

B FICBIT 2 A B =y Z B RORRISEZ
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H A2 2016 FEFERE

2016 29 H 13 H~16 H, @IRKFAMF ¥ /3R
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HAMHE 2 2016 FEKFERE

2016 49 A 13 H~16 H, &RKFAMF ¥/

FHRFELEICBT D~ 7 ) VALHEOIREEREE (KA X —)
KD Pe—. HA 5o B EH. ik LE
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2016 49 H 13 H~16 H, KEA v+

Generation of spin current by spin pumping under nonlinear magnetization dynamics
(RAZ—)

Shingo Watanabe, Daichi Hirobe, Yuki Shiomi, Ryo Iguchi, and Eiji Saitoh

77 G B R KR A A

2016429 H 13 A~17 H, KEX vt

A AR Rb B =22 XD Pt HEIEA~D R B EADRA
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Theory of magnetic insulator | metal bilayers(Invited)
BAUER GERRIT ERNST-WILHELM

International Workshop on Spintronics Memory and Logic
2016.4.30-5.3, Beijing, China

From Spintronics to Spin Caloritronics(Invited)
BAUER GERRIT ERNST-WILHELM

2nd International Advanced School on Magnonics 2016
2016.6.19-24, Exeter, UK

Magnon transport in magnetic insulators(Invited)
BAUER GERRIT ERNST-WILHELM
Core-to-Core Workshop

2016.6.23, Kaiserslautern, Germany

Spin(calori)tronics with magnons(Invited)
BAUER GERRIT ERNST-WILHELM
Spin Caloritronics 7

2016.7.11-15, Utrecht, Holland

Theory of magnetic insulator | metal bilayers(Invited)
BAUER GERRIT ERNST-WILHELM

Interfacial spintronics and spin waves

2016.7.18-22, San Sebastian, Spain

From Mesoscopic Thermoelectrics to Spin Caloritronics(Invited)

BAUER GERRIT ERNST-WILHELM

New Trends in Topological Insulators 2016 and 17th International Conference on Narrow
Gap Systems (NGS17)

2016.7.24-29, Wurzburg, Germany



Magnon-polarons in YIG(Invited)

BAUER GERRIT ERNST-WILHELM

4th International Conference and School of the Asian Union of Magnetics Societies
(ICAUMS 2016)

2016.8.1-5, Tainan, Taiwan

Spin(calori)tronics with Magnons(Invited)
BAUER GERRIT ERNST-WILHELM
SpinCat PhD workshop

2016.8.18-19, Mainz, Germany

Who'’s Afraid of YIG?(Invited)
BAUER GERRIT ERNST-WILHELM
Numerics meeting

2016.10.4, Delft, Holland

Spin(calori)tronics of magnetic insulator | metal bilayers(Invited)

BAUER GERRIT ERNST-WILHELM

International School and Conference on Nanoscience and Quantum Transport
2016.10.10, Kyiv, Ukraine

Spin Caloritronics with Yttrium Iron Garnet(Invited)

BAUER GERRIT ERNST-WILHELM

SPICE Workshop Quantum Spintronics: Spin transport through quantum magnetic
materials

2016.9.21-23, Mainz, Germany

Aspects of magnon-phonon transport in magnetic insulators(Invited)
BAUER GERRIT ERNST-WILHELM

Workshop on Simulation and Modeling of Emerging Electronics (SMEE2017)
2017.1.11-13, HongKong, China

Magnons and Phonons in YIG(Invited)

BAUER GERRIT ERNST-WILHELM

37th REIMEI Workshop on Frontiers of Correlated Quantum Matters and Spintronics
2017.1.14-16, Ibaraki, Japan



Rotations and Vibrations(Invited)
BAUER GERRIT ERNST-WILHELM
Spin Mechanics 4

2017.2.20-25, Lake Louise, Canada

Who is afraid of YIG?(Invited)

BAUER GERRIT ERNST-WILHELM
Tohoku-Regensburg University Meeting
2017.3.28-30, Zao, Japan

Advanced Spintronic Materials Based on Ordered Alloys(Invited)

Koki Takanashi

The 4th International Conference of Asian Union of Magnetics Societies ICAUMS2016)
2016.8.1-5, Tainan, Taiwan

Advanced spintronic materials based on ordered alloys(Invited)

Koki Takanashi

Tohoku / York / Kaiserslautern 4th JSPS Core-to-Core Workshop on “New-Concept
Spintronics Devices”

2016.11.19-20, Sendai, Japan

Spin dynamics in ordered alloy systems and its application to spintronic devices(Invited)
Takeshi SEKI, and K. Takanashi

The 9th Pacific Rim International Conference on Advanced Materials and
Processingg(PRICM9)

2016.8.1-5, Kyoto, Japan

Electric Field-Induced Magnetic Anisotropy Change for Fe-Pt-Pd Alloys(Poster)

Satoru Kikushima, Takeshi Seki, Ken-ichi Uchida, Eiji Saito, and Koki Takanashi

The 4th International Conference of Asian Union of Magnetics Societies (IcAUMS 2016)
2016.8.1-5, Tainan, Taiwan

Magnetization Switching in Exchange-Coupled Systems(Invited)

Takeshi SEKI, W. Zhou, and K. Takanashi

The 4th International Conference of Asian Union of Magnetics Societies (IcCAUMS 2016)
2016.8.1-5, Tainan, Taiwan



Switching Probability Under Spin Wave Excitation in an In-plane Magnetized Llo-FePt
/ NigiFe19 Exchange-coupled Bilayer(Poster)

Weinan ZHOU, T. Seki, T. Yamaji, H. Imamura, and K. Takanashi

MMM2016

2016.10.31-11.4, New Orleans, LA, USA

Spin wave-assisted magnetization switching in Llo-FePt / NisiFeis exchange-coupled
bilayer system

Weinan Zhou, T. Seki, and K. Takanashi

INDIA-JAPAN COOPERATIVE SCIENCE RPOGRAMME: Indo Japan Workshop on
“Magnetism at the nanoscale”’2016

2016.12.1-2, Sendai, Japan

Electric Field-Induced Magnetic Anisotropy Change for Fe-Pt-Pd Alloys(Poster)
Satoru Kikushima, Takeshi Seki, Ken-ichi Uchida, Eiji Saito, and Koki Takanashi
2016 Tohoku University University of York Joint Seminar: Prospect of Future
Spintronics ~from physics to devices~

2016.8.29-30, Sendai, Japan

Anomalous Nernst Effect in Epitaxial Co / Ni Multilayer Thin Films(Poster)
Hidenobu Suzuki, M. Mizuguchi, and K. Tkanashi

2016 Tohoku University University of York Joint Seminar: Prospect of Future
Spintronics ~from physics to devices~

2016.8.29-30, Sendai, Japan

Novel Ordered Alloy with Large Uniaxial Magnetic Anisotropy(Invited)
M. Mizuguchi

The 3rd Conference on Magnetism and Its Applications

2017.1.3-5, Bangkok, Thailand

Novel Magnetic Material: “Llo-ordered FeNi’(Invited)

M. Mizuguchi, T. Kojima, T. Y. Tashiro, and K. Takanashi
Indo Japan Workshop on "Magnetism at the Nanoscale" 2016
2016.12.1-2, Sendai, Japan



Artificial Synthesis of Magnetically Anisotropic Materials in Iron Meteorite by Atomic
Building Blocks(Invited)

M. Mizuguchi

International Symposium on Supramolecular Science-Based Organic Materials and
Devices

2016.12.9-11, Narashino, Japan

Spin caloritronics in energy conversion materials(Invited)

M. Mizuguchi, K. Hasegawa, H. Suzuki, and K. Takanashi

4th JSPS Core-to -Core Workshop on “New -Concept Spintronic Devices”
2016.11.20, Sendai, Japan

Anomalous Nernst effect in Co / Ni epitaxial multilayer films
M. Mizuguchi, H. Suzuki, and K. Takanashi

9th International Symposium on Metallic Multilayers
2016.6.19-23, Uppsala, Sweden

Recent progress in spin caloritronics for energy conversion(Invited)
M. Mizuguchi, and K. Takanashi

2016 Japan & France joint workshop

2016.5.19-21, Paris, France

Spin currents and thermomagnetic effects in ordered alloys(Invited)
M. Mizuguchi

2016 EMN Croatia Meeting

2016.5.4-7, Dubrovnik, Croatia

Quantitative temperature dependence of the spin Seebeck effect in a longitudinal
configuration

Ryo Iguchi

Zao Winter Physics Workshop 2017

2017.3.5-9, Zao, Japan



Spin Current Generation Derived from Mechanical Rotation of SAW (poster)

D. Kobayashi, R. Takahashi, R. Iguchi, M. Matsuo, S. Maekawa, E. Saitoh, and Y. Nozaki
The 9th International Symposium on Metallic Multilayers

2016.6.19-23, Uppsala, Sweden

Microwave Attenuation in Surface Acoustic Wave Devices Using a Spin-Rotation
Coupling(poster)

D. Kobayashi, R. Takahashi, R. Iguchi, M. Matsuo, S. Maekawa, E. Saitoh, and Y. Nozaki
9th International Conference on Physics and Applications of Spin-Related Phenomena
in Solids

2016.8.8-11, Kobe, Japan
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Tuning of Stepwise Neutral-Ionic Transitions by Acceptor Site-Doping in Alternating
Donor/Acceptor Chains

Keita Nakabayashi, Masaki Nishio, and Hitoshi Miyasaka

Inorg. Chem.,55(2016)2473-2480

Construction of an Artificial Ferrimagnetic Lattice by Li-Ion Insertion into a Neutral
Donor/Acceptor Metal-Organic Framework

Kouji Taniguchi, Keisuke Narushima, Julien Mahin, Wataru Kosaka, and Hitoshi
Miyasaka

Angew. Chem. Int. Ed.,55(2016)5238-5242

Trans-heteroleptic carboxylate-bridged paddlewheel diruthenium(I, IT) complexes with
2,6-bis(trifluoromethyl)benzoate ligands

Yoshihiro Sekine, Wataru Kosaka, Hirohisa Kano, Changxiao Dou, Taiga Yokoyama, and
Hitoshi Miyasaka

Dalton Trans.,45(2016)7427-7434

Copper Selenide as a New Cathode Material based on Displacement Reaction for
Rechargeable Magnesium Batteries

Yuta Tashiro, Kouji Taniguchi, and Hitoshi Miyasaka

Electrochimica Acta,210(2016)655-661

Regulation of NO uptake in flexible Ru dimer chain compounds with highly electron-
donating dopants

Jun Zhang, Wataru Kosaka, Hiroki Fukunaga, Susumu Kitagawa, Masaki Takata, and
Hitoshi Miyasaka

Inorg. Chem.,55(2016)12085-12092

Stepwise fabrication of donor/acceptor thin films with a charge-transfer molecular wire
motif

Yoshihiro Sekine, Taiga Yokoyama, Norihisa Hoshino, Manabu Ishizaki, Katsuhiko
Kanaizuka, Tomoyuki Akutagawa, Masa-aki Haga, and Hitoshi Miyasaka

Chem. Commun.,52(2016)13983-13986



Liquid-like ionic conduction in solid lithium and sodium monocarba-closo-decaborates
near or at room temperature

W.Si Tang, M. Matsuo, H. Wu, V. Stavila, W. Zhou, A.A. Talin, A.V. Soloninin, R.V.
Skoryunov, O.A. Babanova, A.V. Skripov, A. Unemoto, S. Orimo, and T.J. Udovic
Advanced Energy Materials,6[8](2016)1502237-1-1502237-6

BHLA A AREREE L U COBERKFY) —$OBHRESR & RERELA~D FELE-
R T, FRA B, ik E—-
Electrochemistry,84[11(2016)26-30

Fast lithium-ionic conduction in a new complex hydride-sulphide crystalline phase
A. Unemoto, H. Wu, T.J. Udovic, M. Matsuo, T. Ikeshoji, and S. Orimo
Chemical Communications,52[3](2016)564-566

Complex hydride for composite negative electrode-applicable to bulk-type all-solid-state
Li-ion battery with wide temperarture operation

K. Yoshida, S. Suzuki, J. Kawaji, A. Unemoto, and S. Orimo

Solid State Ionics,285(2016)96-100

Metallic intermediate hydride phase of LaMgaNi with Ni-H covalent bonding: Precursor
state for complex hydride formation

K. Miwa, T. Sato, M. Matsuo, K. Ikeda, T. Otomo, S. Deledda, B.C. Hauback, G. Li, S.
Takagi, and S. Orimo

The Journal of Physical Chemistry C,120(2016)5926-5931

Extending the applicability of the Goldschmidt tolerance factor to arbitrary ionic
compounds

T. Sato, S. Takagi, S. Deledda, B.C. Hauback, and S. Orimo

Scientific Reports,6(2016)23592-1-23592-10

Effect of the structural evolution on the ionic conductivity of Li-N-H system during the
dehydrogenation

B. Paik, M. Matsuo, T. Sato, L. Qu, A.R. Wolczyk, and S. Orimo

Applied Physics Letters,108[21]1(2016)213903-1-213903-5



Stabilizing lithium and sodium fast-ion conduction in solid polyhedral-borate salts at
device-relevant temperatures

W.S. Tang, M. Matsuo, H. Wu, V. Stavila, A. Unemoto, S. Orimo, and T.J. Udovic
Energy Storage Materials,4(2016)79-83

Carbon-rich active materials with macrocyclic nanochannels for high-capacity negative
electrodes in all-solid-state lithium rechargeable batteries

S. Sato, A. Unemoto, T. Ikeda, S. Orimo, and H. Isobe

Small,12[24](2016)3381-3387

Bulk-type all-solid-state lithium batteries using complex hydrides containing cluster-
anions

A. Unemoto, K. Yoshida, T. Ikeshoji, and S. Orimo

Materials Transactions,57[9](2016)1639-1644

Stabilizing superionic-conducting structures via mixed-anion solid solutions of
monocarba-closo-borate salts

W.S. Tang, K. Yoshida, A.V. Soloninin, R.V. Skoryunov, O.A. Babanova, A.V. Skripov, M.
Dimitrievska, V. Stavila, S. Orimo, and T.J. Udovic

ASC Energy Letters,1[4](2016)659-664

Hydrogen release reactions of Al-based complex hydrides enhanced by vibrational
dynamics and valences of metal cations

T. Sato, A.J. Ramirez-Cuesta, L. Daemen, Y.-Q. Cheng, K. Tomiyasu, S. Takagi, and S.
Orimo

Chemical Communications,52[79](2016)11807-11810

PERARK A B IR ERE & Bk T Z A EUREMRE D ~A 7V > FRIAIC & 2 =iREE
AIREZR 4 V ks SL 7 B RER Y F o A TR EML O B

FRA B, BL X HR B.osn =2 R E—-

H A4 8 243 58,80[12](2016)720-725

The renaissance of hydrides as energy materials
R. Mohtadi, and S. Orimo
Nature Reviews Materials,2(2016)16091-1-16091-15
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LM FRAA DR (1BF)

HR %

2016 AFHE PHyM v AR¥ 7 A

2016 4£: 6 15 H, BALKRZFAFF v 32 FREHIEM 1 F REEgE

Study on the fabrication and characterization of the thin film of charge-—
transferred framework by electrochemical deposition

Yoshihiro Sekine, Wataru Kosaka, Kouji Taniguchi, Yoshihiro Sekine, and Hitoshi
Miyasaka

PEI LR 66 BIRTime

2016 £ 9 7 10 H~12 H, H&kK:

Variable magnetic properties of n —stacked pillared layer framework compounds tuned
by their IMCP%2] pillar spins and solvation

Hiroki Fukunaga, Yoshihiro Sekine, Wataru Kosaka, Kouji Taniguchi, and Hitoshi
Miyasaka

PEIRAL A2 66 BIEfiRE

2016 ££ 9 H 10 H~12 H, HakKY
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B BoR, @ik 5, BR B, Ao HHe, =K %

R F O BRI \ Bl iR

2016 4F 11 H 5 H, HIEKRFe B EHstaT
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ML F o= AL\ Bfm s

2016 4F 11 H 5 H, HALKF= @A BT SEHT

Li A A BT L7 LA EMBEBERRORMESIE (KA 2 —)
HHE Rk, BE B, BEIR B & B AR e, B %
PEIRbE F o= AT E /Rl fhiR s

2016 4F 11 H 5 H, HALKZF& R EIITET



S - x FHEAERHIEA B R U772 KHER Ru —8% (11, 1) $5RDOIEEE L BT &)
(RA % —)

BHE AR, BIR B, &K B, AR BHE. B %

PEL T F o2 BALSSHE )\ [al ks

2016 4= 11 H 5 B, HALKFE&EMEHFTERT

Bl —UOT RS NI T 2 7 A My FIC-AF L=k - 4 4 o sk

e BT NE EG. R B R BRI sk B, A0 s, Bk %
PR F O HALSSE \Elfhim e

2016 4F 11 H 6 H, HILKRFe B EHIIEET

Tuning the ionization potential of trans—heteroleptic paddlewheel-type
diruthenium complexes by substitution on benzoate ligand (WRAX—)
Kinanti Aliyah, Y. Sekine, W. Kosaka, K. Taniguchi, and H. Miyasaka

5 132 [Rl& @A EHIFFEITRR I =

2016 £F 11 H 24 A~25 A, HALKZF@EHEHIISERT

RS - ZE MR L DBER AL v T 7 (GBRE)
[E2 R

Sy TFFSE S T4 @ BE AR O 17 w8 & Mg REEE |
201743 A 6 H~T B, 2 1TFE5EAT

Gas—responsive Porous Magnet of a Layered Assembly of Paddlewheel-type Diruthenium
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One-dimensional chain compounds based on paddlewheel-type dichromium(II, IT)
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Po—Jung Huang, Y. Sekine, W. Kosaka, K. Taniguchi, and Hitoshi Miyasaka
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Magnetic Tuning by the Intercalated [MCp*2]+ in n-Stacked Pillared Layer
Frameworks (Poster)

Hiroki Fukunaga, Yoshihiro Sekine,Wataru Kosaka, and Kouji Taniguchi

Summit of Materials Science (SMS2016) 100th Anniversory of Institute for Materials
Research (Tohoku Univ. IMR)

2016.5.18-20, Sendai, Japan

A 2D Layered [Ru2]2 TCNQ Magnet With Solvent-Induced Tc Switching from 9 to 99 K
(Poster)

Jun Zhang, Wataru Kosaka, Yoshihiro Sekine, and Kouji Taniguchi

Summit of Materials Science (SMS2016) 100th Anniversory of Institute for Materials
Research (Tohoku Univ. IMR)

2016.5.18-20, Sendai, Japan

Desigh Of Metal-Organic Frameworks Possessing A Strong Donor Characteristic And
The Control Of Their Physical Properties (Poster)

Changxiao Dou,Wataru Kosaka, Yoshihiro Sekine, and Kouji Taniguchi

Summit of Materials Science (SMS2016) 100th Anniversory of Institute for Materials
Research (Tohoku Univ. IMR)

2016.5.18-20, Sendai, Japan

Functional Layered MOFs: Nano-Design for Bulk Magnets (Invited)
Hitoshi Miyasaka

2nd Bordeaux Olivier Kahn Discussions (2nd BOOK-D) (Bordeaux, France)
2016.5.26-28, Bordeaux, France

Magnetic Sponges for Solvents and Gases (Invited)

Hitoshi Miyasaka

42th International Conference on Coordination Chemistry (Brest, France)
2016.7.3-8, Brest, France



DESIGH OF METAL-ORGANIC FRAMEWORKS POSSESSING A STRONG DONOR
CHARACTERISTIC AND THE CONTROL OF THEIR PHYSICAL PROPERTIES
(Poster)

Changxiao Dou, Wataru Kosaka, Yoshihiro Sekine, Kouji Taniguchi, and Hitoshi
Miyasaka

13th Materials Science School for Young Scientists (KINKEN-WAKATE 2016) Workshop
for Young Investigators on Functional Molecular Materials and Molecular Related
Magnetism (Rising Star Pre-ICMM (Tohoku Univ. IMR)

2016.9.3-4, Sendai, Japan

The Effect of the Intercalated [MCp*2]+ Spins in the n-Stacked Pillared Layer
Frameworks (Poster)

Hiroki Fukunaga,Yoshihiro Sekine, Wataru Kosaka, and Kouji Taniguchi

13th Materials Science School for Young Scientists (KINKEN-WAKATE 2016) Workshop
for Young Investigators on Functional Molecular Materials and Molecular Related
Magnetism (Rising Star Pre-ICMM (Tohoku Univ. IMR)

2016.9.3-4, Sendai, Japan

Guest-Induced Modification of a Ferrimagnetic Coordination Network Composed of
Paddlewheel [Ru2] Units and TCNQ

Jun Zhang, Wataru Kosaka, Yoshihiro Sekine, and Kouji Taniguchi

13th Materials Science School for Young Scientists (KINKEN-WAKATE 2016) Workshop
for Young Investigators on Functional Molecular Materials and Molecular Related
Magnetism (Rising Star Pre-ICMM (Tohoku Univ. IMR)

2016.9.3-4, Sendai, Japan

Strong Driving Force for Charge Transferred Donor-Acceptor Coordination Polymers:
Redox Sensitive Paddlewheel-type Dichromium(IL,II) Building Blocks (Poster)

Po-Jung Huang, Yoshihiro Sekine, Wataru Kosaka, Kouji Taniguchi, and Hitoshi
Miyasaka

13th Materials Science School for Young Scientists (KINKEN-WAKATE 2016) Workshop
for Young Investigators on Functional Molecular Materials and Molecular Related
Magnetism (Rising Star Pre-ICMM (Tohoku Univ. IMR)

2016.9.3-4, Sendai, Japan



Control of Magnetic Properties in Donor/Acceptor Metal-Organic Framework by
Lithium-Ion Battery (Poster)

Nanami Shito, Keisuke NARUSHIMA, Julien MAHIN, and Yoshihiro SEKINE

13th Materials Science School for Young Scientists (KINKEN-WAKATE 2016)
2016.9.3-4, Sendai, Japan

Neutral-Tonic transition in a 1-D chain complex depending on guest molecules (Poster)
Yusuke Takahashi, Keisuke NARUSHIMA, Masaki NISHIO, Yoshihiro SEKINE,
Wataru KOSAKA, Kouji TANIGUTCHI, and Hitoshi MIYASAKA

13th Materials Science School for Young Scientists (KINKEN-WAKATE 2016)
2016.9.3-4, Sendai, Japan

Artificial Ferrimagnetic Lattice Induced by Li-Ion Insertion in a Neutral Layered [Ru2
IL,IT]2/TCNQ System (Poster)

Kouji Taniguchi, Keisuke Narushima, Julien Mahin, Wataru Kosaka, and Hitoshi
Miyasaka

The 15th International Conference on Molecule-Based Magnets(ICMM2016)
2016.9.4-8, Sendai, Japan

in situ Magnetic and Dielectric Monitoring of Selective NO Adsorption from a Gate-
Open-Type Chain Bundle to an No-Adducted Isomers (Poster)

Wataru Kosaka, Jun Zhang, Yoshihiro Sekine, Kouji Taniguchi, and Hitoshi Miyasaka
The 15th International Conference on Molecule-Based Magnets(ICMM2016)
2016.9.4-8, Sendai, Japan

Fabrication of Thin Film Composed of Charge-Transferred Metal-Organic Framework
(Poster)

Yoshihiro Sekine, Wataru Kosaka, Kouji Taniguchi, and Hitoshi Miyasaka

The 15th International Conference on Molecule-Based Magnets(ICMM2016)
2016.9.4-8, Sendai, Japan



The Effect of the Intercalated [MCp*2]+ Spins in the n-Stacked Pillared Layer
Frameworks (Poster)

Hiroki Fukunaga, Yoshihiro Sekine, Wataru Kosaka, Kouji Taniguchi, and Hitoshi
Miyasaka

The 15th International Conference on Molecule-Based Magnets(ICMM2016)
2016.9.4-8, Sendai, Japan

Electronic State Modulation via Solvation/Desolvation Process in a Layered Ferrimagnet
Composed of Paddlewheel [Ru2] Units and TCNQ (Poster)

Jun Zhang, Wataru Kosaka, Yoshihiro Sekine, Kouji Taniguchi, and Hitoshi Miyasaka
The 15th International Conference on Molecule-Based Magnets(ICMM2016)

2016.9.4-8, Sendai, Japan

Desigh of Metal-Organic Frameworks Possessing a Strong Donor Characteristic and the
Control of Their Physical Properties (Poster)

Changxiao Dou, Wataru Kosaka, Yoshihiro Sekine, Kouji Taniguchi, and Hitoshi
Miyasaka

The 15th International Conference on Molecule-Based Magnets(ICMM2016)
2016.9.4-8, Sendai, Japan

Porous Molecular Magnets (Invited)
Hitoshi Miyasaka

KINKEN-KIST Joint Seminar
2016.10.24-25, Sendai, Japan

Porous Molecular Magnets designed by Dynamical n-figrations (Invited)
Hitoshi Miyasaka

3rd International Symposium on n-System Figuration

2017.1.27-28, Nagoya, Japan

Advanced hydride research for energy storages (Invited)

S. Orimo

E-MRS, Function-Assembly of Nano-Materials towards Electronics, Energy and
Biological Applications (Organized the WPI Centers in Japan)

2016.5.2-6, Lille, France



Complex hydrides as advanced battery materials (Invited)
S. Orimo

HYDEM2016, HYDRIDES AS ENERGY MATERIALS
2016.6.1-3, Aarhus, Denmark

An increasing diversity of complex hydride research (Invited)

S. Orimo

International Symposium on Metal-Hydrogen Systems 2016 (MH2016)
2016.8.7-12, Interlaken, Swiss

Exploration of hydrogen-rich materials (Poster)

S. Takagi, Y. Iijima, T. Sato, H. Saitoh, K. Ikeda, T. Otomo, K. Miwa, T. Ikeshoji, K. Aoki,
and S. Orimo

International Symposium on Metal-Hydrogen Systems 2016 (MH2016)

2016.8.7-12, Interlaken, Swiss

Advanced hydride research for all-solid-state battery devices (Invited)

S. Orimo

Japan (JST)-Switzerland (ETHZ) Joint Workshop "Hydrogen Technology and Energy
Storage"

2016.10.5-6, Tokyo, Japan

Complex hydrides for energy device research (Invited)

S. Orimo

French Japanese Innovation Year, "French-Japanese symposium on green production
and storage of hydrogen "

2016.12.6, Osaka, Japan

Complex hydrides for advanced energy device research (Invited)
S. Orimo

MANA International Symposium 2017

2017.2.28-3.3, Tsukuba, Japan
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Effect of grain boundary grooves at the crystal/melt interface on impurity accumulation
during the unidirectional growth of multicrystalline silicon

Morgane Mokhtari, Kozo Fujiwara, Haruhiko Koizumi, Jun Nozawa, and Satoshi Uda
Scripta Materialia,117(2016)73-76

Liquid immiscibility in a CTGS (CasTaGasSizO14) melt

Jun Nozawa, Hengyu Zhao, Chihiro Koyama, Kensaku Maeda, Kozo Fujiwara, Haruhiko
Koizumi, and Satoshi Uda

Journal of Crystal Growth,454(2016)82-86

Technique for High-Quality Protein Crystal Growth by Control of Subgrain Formation
under an External Electric Field

Haruhiko Koizumi, Satoshi Uda, Kozo Fujiwara, Masaru Tachibana, Kenichi Kojima,
and Jun Nozawa

Crystals,6[8](2016)95-1-95-14

Effect of Solid-Liquid Interface Morphology on Grain Boundary Segregation during
Colloidal Polycrystallization

Sumeng Hu, Jun Nozawa, Suxia Guo, Haruhiko Koizumi, Kozo Fujiwara, and Satoshi
Uda

Crystal Growth & Design,16[5](2016)2765-2770

Orientation-dependent impurity partitioning of colloidal crystals
Jun Nozawa, Satoshi Uda, Sumeng Hu, Kozo Fujiwara, and Haruhiko Koizumi

Journal of Crystal Growth,439(2016)13-18

Recombination activity of nickel, copper, and oxygen atoms segregating at grain
boundaries in mono-like silicon crystals

Yutaka Ohno, Kentaro Kutsukake, Momoko Deura, Ichiro Yonenaga, Yasuo Shimizu,
Naoki Ebisawa, Koji Inoue, Yasuyoshi Nagai, Hideto Yoshida, and Seiji Takeda

Applied Physics Letters,109[14](2016)142105-1-142105-4



Effect of grain boundary character of multicrystalline Si on external and internal
(phosphorus) gettering of impurities

Supawan Joowichien, Isao Takahashi, Kentaro Kutsukake, and Noritaka Usami
Progress in Photovoltaics,24[12](2016)1615-1625
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Morphological transformation of crystal/melt interface of silicon (Invited)

Kozo Fujiwara

2016 Russia-Japan Conference "Advanced Materials: Synthesis, Processing and
Properties of Nanostructures"

2016.10.31-11.3, Novosibilsk, Russia

Development of growth technology of mc-Si ingot suppressing impurity contamination
Kozo Fujiwara, Yukichi Horioka, and Siro Sakuragi

The 18th International Conference on Crystal Growth and Epitaxy (ICCGE-18)
2016.8.7-12, Nagoya, Japan

In situ observations of interface instability and dendrite growth of silicon
Kozo Fujiwara

5th International Workshop on Directianally Solodified Eutectic Ceramics
2016.4.3-7, Warsaw, Poland

Luminescence imaging through a spatially-resolved camera for defect characterization
in silicon crystals

Kentaro Kutsukake, Momoko Deura, Yutaka Ohno, and Ichiro Yonenaga

Summit of Materials Science (SMS2016) 100th Anniversary of Institute for Materials
Research (Tohoku Univ. IMR)

2016.5.18-20, Sendai, Japan

Grain boundaries in silicon crystals: Crystallographic interaction and dislocation
generation during crystal growth (Invited)

Kentaro Kutsukake, Yutaka Ohno, Momoko Deura, and Ichiro Yonenaga

The 18th International Conference on Crystal Growth and Epitaxy

2016.8.7-12, Nagoya, Japan

Influence of grain boundaries on stress concentration in multicrystalline Si (Poster)
Shota Sugioka, Kentaro Kutsukake, Yutaka Ohno, Momoko Deura, and Ichiro Yonenaga
The 18th International Conference on Crystal Growth and Epitaxy

2016.8.7-12, Nagoya, Japan
















































7. AR ES

Report on Research Activities

7-4 MR T0OEXR - HtEEERAES

Material Processing and Social Implementation Research Division

IR (3R) I H=E
FHERIR pCIES =i

HERUZ Belosludov, Rodion Vladimirovich

HEIFAFTDPKER Report on Research Activities

s A I List of Publications

EARSREREK X List of Presentations at Domestic Meetings
EFRREFRER X List of Presentations at International Meetings

TR ERERESZE Report on Research Activities



WFFE 4 ME 7 0t % -t S2AENHIEHD

HEA NEEFs 2% B EEFURF{T 2%, Belosludov Rodion Vladimirovich
e
ik 28 A EE O R FE O
1. 7/ AK—=7ASi & LiBo & W e 2[R L1 R FE A RRER %

MG BT Lo T ) AR—TF A Si & A A v =3V X —kEHIFgEES (A HESSR)
WA LT Li A AN EREMRYE (LiBH) SRESDLETL v MRIC L2 R
TREmARARRE L. (K1), ZORERE L] ZREMAMIE 1000 mAh/g DRE
& 100 [AHA 7 VLLE#ERE LTz,
2. KFFF3EM Si o FmdE

KIGHEN Si Btk FKmSE U TREDE 2R S5 2 & CREZRB M LT
D2 ENHIFFESID, UMFTEER DSBS Lo B PR ik E VT, ¥ —
MOEHFZEES (BRIRZ0%) O E R L 72 KBTS EH LA ST iR mic T/ A—7 A Si
BEOT 7 AF YR THZ LI LT (K2),
3. ZILE& R EZHRSRMEER (MOF) TEAM Lz A 7V v RKFEW e B %
KFEW A IBIZ MOF ZEAiT 5 2 & TREWHREL LOHENM ETE 252 L2
HEINTWD, YRR AR —F ANF T LAEER L A 4 =X —MEHT (8
ﬁﬁ%)’%wffwv7yfw~®%%%#%%ﬁmwaé Fio, ThaeAtr
x%»%—ﬁﬂm(mﬁ%ﬁﬁ) Rt U COKRBRWRFE 25 TETH D,

. BEEIER — T A& RO R Zw/xbm%%ﬂmbtﬁﬁ7ﬂ4X%%
ﬁﬁ%w/xbﬂ%%ﬂﬁbtﬁ% S AT, BRI EHEAE KEL TS
Z L CEEMEE N ETE D, YR EENER — T A& | & B L TR kR E L
L. A=V OK D EZEdR) 232 OBVERIETM 21T o 72, £ ORER.
BA%E L7 gRatt iR — 7 A& BICB W TR XL A MRS HER ST,

1. BA% L7-2EER LI K EmAR B 2. FKEoE L7z Si £
(F2 MBI E, £ Wi is) (E:F /7 R=F2LH, H:T77AF¥)

5. RAAB=RZRTER L2 KMIGHEB T RN X —< R AV P AT LGS
B TNO/INFZARIZ 8 2B S RHSAUR B Y58 E > A7 & (PVI0kW+ & 15kWh)
TIEARFEEBE I EFHNIEHTE TR D, RV AT AREFR L TWHLHTNHLERO
INPEFRRIC BN T RV X — TR 2T L 72, RFEENOEHL— ML, OT7 7 &

— 100 —



AR BERFAE T VQRAE BT T VOAF - BFFHET VO 3ETNVE
BEL, F— MIBT 2MERZMHT 5 L L HIZ, MEMO TR F—v R A
h o AT DDA S LT,

6. KEFETRNLX— AT AFITHHF

N E D O IKFHSMEEMBRIE FE KB /L X — 2 27 LEFARBAFE ) I2HB VT
[ i e S K S8 BidE M OBV 2 H7E L XIS B T 2 KB~ P A b
OEATBAFE ) DERIR S 7v, TE/KRERR BT FEAT & HHE L T, tHXAICBIT 2 KFE R L
F—FAICBIT D~ RV A M EBI% LT,

7. 3SIRTTHEBEMERIL 7 4 U VT RS

I<HMOENTNWE T T—L oot ) Fa—T7 LT EEME OB OXy v 7%
WD 5 3 IRTTHEREME AR L 7 ¢ ) T ) EIER O —RAUEREHE A R Lo, 2o OFiH
MO EFAEE K ONFREEIL, A X, AR Y — ROEET D sp3 REEFIZ
Lo TEGIZT 2—=v 7 H¥KD, DFT N TDDFT FHHEIZ L - T, ABFECTIRE LT85T
BB DL REEIL, 1RO ET Ry M EBAHKD Z LARENTZ, W OhDbE
Wa G TOREIZ, DOE BEEO 180 cm®(STP) /em® |12V (E721XENLL ED) K&
DA X T (106-216 cm® (STP) /em®) 23SHERS S AL72,

Rk 29 4EFE O SLAIRFTED T 7E

RREA LT ZREMAmEIEIC W TR, EEEkORE, A 7 v L — |
Bt ORIl 24T 9, Si RO R U, MOF KEWBA EHE L OBET S ABFICE
WA — T 28RO RE D i b 21T Wt o L2 X5,

BRI ATL T RN F v 2T A F VAT AR CIIEBHEE 24 L Lz
Bl = VX — AN 2 BT 5, KB — 27 AHANBRR T, X
WIZE T D KFEZ VT —FIFICBIT D3V A MEIRBRE 2L L T,

A EHESR 2 B8 L. MOF/ & B E AN~ DK ERTEIE OIS 21T 5, MOF
EWFELIEY ORI D7 7 T VT — )L AN K0 | — DR & REFEO O i b
I, IRIR LY BWIRE CORME D FATRO EBUCEHBE R ER ThH, ZOHEHIHT S
TZODRFER—D DL, 2 ODOR U KE R — V% H T A EAMB G2 o
MOF Z1EDHTh 5, HAEBAMBAMEDHRZMILT D720, NEEES THEEEA
FTEHRIAMOENTVWAEZEINLRF Y L— MEAER In(R) L) ZTY BT 5, r—2%
REL T DD, RERKRREATDHENT O LD R 6B T OEE & it
Do W DMD NOF HEdE OB PR EVE DGt A FEhi T 5

— 101 —



T-4. BB a¥ X « AR
XY A b

Enlarging the surface area of an electrolytic capacitor of porous niobium by Mg-Ce
eutectic liquid dealloying

Joung Wook Kim, Takeshi Wada, Sung Gyoo Kim, and Hidemi Kato

Scripta Materialia,122(2016)68-71

Evolution of a bicontinuous nanostructure via a solid-state interfacial dealloying
reaction

T. Wada, K. Yubuta, and H. Kato

Scripta Materialia, 118(2016)33-36

Formation of Porous Layer with Low Ni Content on NiTi Substrate by Dealloying in
Metallic Melts

Kyosuke Ueda, Ryuma Hashimoto, Masahiro Hashimoto, Takeshi Wada, Hidemi Kato,
and Takayuki Narushima

BRI L O K 1642,63[81(2016)766-770

&R DT RT 2 g R — 7 A 88
g FIE. il )
TV $,55[111(2016)519-527

Effect of B2-ordered phase on the deformation behavior of Ti-Mo-Al alloys at elevated
temperature

Lu Yuanyuan, Yamada Jyunpei, Nakamura Junya, Yoshimi Kyosuke, and Kato Hidemi
JOURNAL OF ALLOYS AND COMPOUNDS,696(2017)130-135

Three dimensional analysis of nanoporous silicon particles for Li-ion batteries, Materials
Characterization

Lucian Roiban, Siddardha Koneti, Takeshi Wada, Hidemi Kato, Francisco J. Cadete
Santos Aires, Sergiu Curelea, Thierry Epicier, and Eric Maire

Materials Characterization,124(2017)165-170
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Cold-rolling influence on microstructure and mechanical properties of NiCr-Ag
composites and porous NiCr obtained by liquid metal dealloying

Morgane Mokhtari, Christophe Le Bourlot, J_er“ome Adrien, Sylvain Dancette, Takeshi
Wada, Jannick Duchet-Rumeau, and Hidemi Kato

Journal of Alloys and Compounds,707(2016)251-256
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HAMRET XL —% A A AR E T L — G 2T A
NEFE ez, I PESR. EF OBEEL, PR OB
BRI EE 36[4]1(2016)234-237

Initial Report on Molecular and Electronic Structure of Spherical Multiferrocenyl/tin(IV)
(Hydr)oxide [(FcSn)12014(OH)s]X2 Clusters

P. V. Solntsev, D. R. Anderson, H. M. Rhoda, R. V. Belosludov, M. Fathi-Rasekh, E.
Maligaspe, N. N. Gerasimchuk, and V. N. Nemykin

CRYSTAL GROWTH & DESIGN,16[2](2016)1027-1037

Hydrogen hydrates: Equation of state and self-preservation effect

R. V. Belosudov, Y. Y. Bozhko, R. K. Zhdanov, O. S. Subbotin, Y. Kawazoe, and V. R.
Belosludov

Fluid Phase Equilibria,413(2016)220-228

Conceptual design of tetraazaporphyrin- and subtetraazaporphyrin-based functional
nanocarbon materials: electronic structures, topologies, optical properties, and methane
storage capacities

Rodion V. Belosludov, Hannah M. Rhoda, Ravil K. Zhdanov, Vladimir R. Belosludov,
Yoshiyuki Kawazoe, and Victor N. Nemykin

Physical Chemistry Chemical Physics,18[19](2016)13503-13518
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Tuning Up an Electronic Structure of the Subphthalocyanine Derivatives toward
Electron-Transfer Process in Noncovalent Complexes with C-60 and C-70 Fullerenes:
Experimental and Theoretical Studies

Hannah M. Rhoda, Mathew P. Kayser, Yefeng Wang, Alexander Y. Nazarenko, Rodion
V. Belosludov, Paul Kiprof, David A. Blank, and Victor N. Nemykin

Inorganic Chemistry, 55 [19] (2016) 9549-9563
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Recent progress on liquid metal dealloying(LMD) in Tohoku Univ. (Invited)
Hidemi Kato

Second International Symposium on Nanoporous Materials by Alloy Corrosion
2016.9.23-27, Nohfelden, Germany

Preparation of doped-nanoporous silicon by dealloying in metallic melt and its
application to the negative electrode for lithium-ion batteries (Poster)

Junpei YAMADA, Hidemi KATO, and Takeshi WADA

Summit of Materials Science 2016(SMS2016)

2016.5.18-20, Sendai, Japan

Preparation of nanoporous less noble metals by solid-state interfacial dealloying reaction
Takeshi WADA, Kunio YUBUTA, and Hidemi KATO

23rd International Symposium on Metastable, Amorphous and Nanostructured
Materials (ISMANAM2016)

2016.7.3-8, Nara, Japan

Microstructure characterization along the process of nanoporous metal made by
alloying in metalic melt bath by Xray tomography and SEM-EBSD (Poster)

Morgane MOKHTARI, Hidemi KATO, Takeshi WADA, et al.

23rd International Symposium on Metastable, Amorphous and Nanostructured
Materials ISMANAM2016)

2016.7.3-8, Nara, Japan

Effect of carbides and oxides on the microstructure and mechanical properties of Ti-Mo-
Al alloys (Poster)

Yuanyuan Lu, Hidemi KATO, Junpei YAMADA, and Kyosuke YOSHIMI

23rd International Symposium on Metastable, Amorphous and Nanostructured
Materials (ISMANAM2016)

2016.7.3-8, Nara, Japan
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Three-Dimensional bicontinuous porous carbon generated in low temperature metallic
liquid (Poster)

Seung Geyn YU, Hidemi KATO, and Takeshi WADA

23rd International Symposium on Metastable, Amorphous and Nanostructured
Materials (ISMANAM2016)

2016.7.3-8, Nara, Japan

Reinforcement of Ti-Mo-Al alloys by TiC particles

Yuanyuan Lu, Hidemi KATO, and K.YOSHIMI

9th Pacific Rim International Conference on Advanced Materials and Processing
(PRICMY)

2016.8.1-5, Kyoto, Japan

Preparation of 3D Nanoporous Si by Dealloying in Metallic Melt and its Application of
Lithium Ion Rechargeable Battery Negative Electrode (Poster)

Takeshi WADA, and Hidemi KATO

The 1st International Symposium on Creation of Life Innovation Materials for
Interdisciplinary and International Researcher Development GLIM-1)

2016.10.17-18, Osaka, Japan

Graphitization and Activation of Open-Cell Type Porous Carbon Prepared by Dealloying
in Metallic Melt (Poster)

Won Young PARK, Hidemi KATO, Takeshi WADA, and Seung-Geun YU

The 1st International Symposium on Creation of Life Innovation Materials for
Interdisciplinary and International Researcher Development GLIM-1)

2016.10.17-18, Osaka, Japan

Preparation of Porous Metal by Dealloying in Metallic Melt and its Application to the
Binder-Free Cathode for Rechargeable Li-Air Battery (Poster)

Fumiya MORISHITA, Hidemi KATO, and Takeshi WADA, et al.

The 1st International Symposium on Creation of Life Innovation Materials for
Interdisciplinary and International Researcher Development GLIM-1)

2016.10.17-18, Osaka, Japan
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Preparation of nanoporous base metals by dealloying in metallic melt and their
application for energy related materials (Invited)

Takeshi WADA, and Hidemi KATO

2016 Russia-Japan Conference "Advanced Materials: Synthesis, Processing and
Properties of Nanostructure

2016.10.30-11.4, Novosibirsk, Russia

Graphitization and Activation of Open-Cell Type Porous Carbon Prepared by Dealloying
in Metallic Melt (Poster)

Won Young PARK, Hidemi KATO, Takeshi WADA, and Seung-Geun YU

2016 Russia-Japan Conference "Advanced Materials: Synthesis, Processing and
Properties of Nanostructure

2016.10.30-11.4, Novosibirsk, Russia

High Temperature Deformation Behavior of Ti-Mo-Al Ternary Alloys Containing
Ordered B2 Phase

Yuanyuan Lu, J. YAMADA, J NAKAMURA, K.YOSHIMI, and H. KATO

2016 MRS Fall Meeting & Exhibit

2016.11.27-12.2, Boston, USA

New Hydrogen Energy Supply System by using a Hydrogen Storage (Invited)
Tatsuoki Kono

MH2016

2016.8.7-12, Interlaken, Swiss

Hydrogen Energy Supply System by using a Hydrogen Storage Alloy (Invited)
Tatsuoki Kono

International symposium on Innovative Energy Research

2016.10.10-12, Sendai, Japan

Hydrogen Energy Supply System by using a Hydrogen Storage Alloy (Invited)
Tatsuoki Kono

I2CNER INTERNATIONAL WORKSHOP

2017.2.2-3, Kyushu, Japan
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Atomistic level description of amorphous soilds: Structural, dynamic and
thermodynamic properties (Invited)

BELOSLUDOYV, Rodion Vladimirovich

23rd International Symposium on Metastable, Amorphous and Nanostructured
Materials

2016.7.3-7, Nara, Japan

Nanoporous Materials for Gas Storage and Separation: Theoretical Aspects
Rodion V. Belosludov, and Yoshiyuki Kawazoe

252th ACS National Meeting

2016.8.20-25, Philadelphia, USA

Role of Computational Materials Science in realization of Advanced Energy Materials
and Nanostructures (Invited)

BELOSLUDOYV, Rodion Vladimirovich

2016 Russia-Japan Conference Advanced Materials: Synthesis, Processing and
Properties of Nanostructures

2016.10.30-11.3, Novosibirsk, Russia

Catalytic activity of nano-sized TiOz particles toward decomposition of ammonium
perchlorate

R. Belosludov, and Y. Kawazoe

MRS Fall Meeting

2016.11.27-12.2, Boston, USA

Conceptual design of the tetraazaporphyrin-based functional nanocarbon materials
(Poster)

R. V. Belosludov R. K. Zhdanov, V. R. Belosludov, H. M. Rhoda, V. N. Nemykin, and Y.
Kawazoe

MRS Fall Meeting

2016.11.27-12.2, Boston, USA
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Clathrate Hydrate for Energy Storage and Transport (Invited)

Rodion V. Belosludov, R. K. Zhdanov, Yu. Yu. Bozhko, K. V. Gets,
0.S. Subbotin, V. R. Belosludov, and Y. Kawazoe

The 11th General Meeting of ACCMS-VO

2016.12.19-21, Sendai, Japan

Theoretical study of electronic properties of atom/molecule structures (Invited)

R. V. Belosludov

4th Seminar dedicated to the memory of Professor Fedor Kuznetsov: Problems of
chemical deposition from the gas phase

2017.2.1-3, Novosibirsk, Russia
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7. AR ES

Report on Research Activities

7-5. BE¥E

Visiting Professors

Ravil Zhdanov (iBESHAM : 2017 & 1 H 16 H-2017 3 H 17 H)

Nikolaev Institute of Inorganic Chemistry SB RAS, Russia



Theoretical study of thermoelectric properties
in Ca-Mg-Si alloys
Ravil Zhdanov, Visiting Researcher

(Material Processing and Social Implementation Division,
E-IMR)

Energy conversion based on the thermoelectric Seebeck effect is very promising power
generation method that can convert directly the residual heat resulting from industrial processes
into electrical power. Recently, it was shown experimentally that CaMgSi can be considered as
candidate with potentially high thermoelectric performance. It is intermetallic compound and
consists of nontoxic, inexpensive and lightweight elements. The estimated density of CaMgSi is
2.23 g-cm3, which is lower than that of Bi,Tes thermoelectric materials having density of 7.73
g-cm3. The main aim of the current research project is the calculation of the thermoelectric
properties of CaMgSi compounds and finding the effective way to increase the thermoelectric
performance based on the calculated data.
In the very general case the Seebeck coefficient S can be defined as relation of voltage
gradient AV on temperature gradient AT:
AV
S= _E- 1)
An ideal thermoelectric must have a high figure of merit parameter ZT that can be defined at

temperature T as:

oS°T
T =——, 2
K
where ¢ and k parameters are electrical and the thermal conductivities, respectively. In this
equation the thermal conductivity k can be written as a sum of the lattice conductivity (k.) and

the thermal conductivity of the charged carriers (ke): Kk =k, + &, . In many thermoelectric

materials, the lattice conductivity is very low and it may be neglected. All required parameters

for the figure of merit calculation can be obtained from the band-energies dependence¢; , [1, 2]

through introduction of the group velocity o(i,k):

b, ik = 06

hook, ®)

Then the conductivity tensor o ,(i,k) can be obtained:

0,51, K) =€z, v, (i,k)v, (i, k), 4)
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where z;, is the relaxation time, that in principle is depends on band index i and k vector. The

detailed studies of the direction dependence of 1 have shown that, to a good approximation, 7 is
direction independent [3]. Thus, the effectively relaxation time can treated as a constant value.
The total conductivity tensor can be defined used conductivity from equation (4) as:
5p() = - Y0, i) ), ©)
i,k

where N is the number of points in the k-space.

Finally all required for calculation thermoelectricity parameters such as figure of merit ZT
and Seebeck coefficient S transport tensors as functions of temperature T and electron
chemical potential i can be obtained from the conductivity distributions:

0T = [ ﬂ(e)[ if (L ‘”j ‘ (6)
Tt = ot [, m( Auh2) 'g)jde, )
= 2 [oe)e - m( L ®

8, = (07,0, ©

x° here represents electronic part of the thermal conductivity, fﬂ(l' ,€) is Fermi-Dirac

distribution function. The scalar parameters of the conductivities and Seebeck coefficient were
calculated from the corresponding tensors as one third of the traces of the corresponding tensor
matrices. The band-energies as a function of k vectors were obtained from discrete values
using a Fourier expansion of the band-energies utilizing the space group symmetry, which
greatly increasing the accuracy of the extrapolation procedure [4]. First-principles calculations
based on the density functional theory (DFT) was applied within Vienna ab-initio simulation
package (VASP) [5]. The all-electron projector augmented wave (PAW) method was used.
Brillouin zone integrations were performed using the Monkhorst—Pack k-point mesh with a of
15x30x15 grid.

It is possible to change electronic properties by doping the crystal structure and control
the thermoelectric performance due to dependence of thermoelectric parameters on electronic
properties. The introduction of additional electron (n-type) or hole (p-type) on Mg or Ca positions
can be achieved by replacing one of corresponding atoms by its neighbors in the periodic table.
Such replacement changes the electron distribution and may effect on Seebeck coefficient.
CaMgSi compound has pseudo-gap that remains during introduction of an additional electron or
hole into the system as shown in Fig. 1 Due to asymmetry of electronic density of states (DOS)
with respect to the Fermi level, the transport parameters displays different behavior of the

electron- and hole-doped states. It should be noted that according to equations (6)-(8) only
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states in the range no more than few
keT apart from Fermi level are
important for transport coefficients
calculations. In the case of Mg
position n-type doping has been
modeled by substitution of Mg atom
on Al one. The p-doping has been
modeled by substitution Ca on Na. In
the case of Ca, the Sc and K atoms

have been used, respectively.

Fig. 1. Calculated density of states of CaMgSi Figure 2 shows the dependence of
compound: undoped (purple) state; p-type (green) or n- . )
type doping at Ca position. Seebek coefficient (S) and figure of

merit (ZT) as function of the electron
chemical potential at different temperatures for undoped CaMgSi. Seebeck coefficient and ZT
parameter are steadily increased with increasing temperature, which exhibits the common trend

for thermoelectric materials.

Fig. 2. Seebeck coefficient (left) and ZT parameter (right) dependence on electron chemical
potential at different temperatures for pure CaMgSi compound.

Due to DOS asymmetry, the transport coefficient and thermoelectric parameters also show
asymmetry behavior. Figs. 3 and 4 present the doping dependence of Seebeck coefficient and
figure of merit for CaMgSi compound at different temperatures, in the cases of Ca and Mg
substitution, respectively. In the case of n- and p-doping at Ca position, the Seebeck coefficient
is stronger affected by hole-based carriers than that by electron-based conductivity. The effect
of n- and p-doping at Mg position shows less effect on the Seebeck coefficient For the both
cases the introduction of hole significantly increase the ZT parameter as compared with
undoped case.

For all compounds, the maximum of ZT parameters lay in the range of possible chemical
potential of electron, and therefore in the range of possible carriers concentrations. Therefore, it
is possible to plot dependence of the best ZT parameter as function of temperature (see Fig. 5).

In the case of CaMgSi compound, the ZT value increased with temperature increasing. The
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same behavior was observed in the case of n-type doping. The completely different behavior

was found for p-type doped compounds.

Fig. 3. Seebeck coefficient (left) and ZT parameter (right) dependence on electron chemical
potential at different temperatures and n- and p-doping at Ca position of CaMgSi compound.

Fig. 4. Seebeck coefficient (left) and ZT parameter (right) dependence on electron chemical potential
at different temperatures and n- and p-doping at Mg position of CaMgSi compound.

Fig. 5. ZT parameter temperature dependence.

For both positions (Mg and Ca) the
introduction of p-type doping improves the
figure of merit in comparison with pure CaMgSi
compound. In contrast with holes introduction,
additional electron (n-type doping) in the
crystal reduces the thermoelectric performance.
The largest ZT parameter was found in the
case of p-type doping at Ca position in low
temperature region. However, the efficiency of
p-type doping decreases with temperature
increasing. From 400 K, the ZT exhibit the
nearly constant value. It was also shown that
n-type doping increases of ZT with increasing

temperature.
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