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Sponsors 

This workshop is co-sponsored by: 

• Laboratory for N anoelectronics and Spintronics 

o Research Institute of Electrical Communication (RIEC), Tohoku University 

In corporation with: 

o Center for Spintronics Integrated Systems (CSIS), Tohoku University 

Organizing Committee 

Yasuo Ando (Tohoku University), Gerrit E. Bauer (Tohoku University), 

Kohei M. Itoh (Keio University), Hiroshi Katayama-Yoshida (Osaka University), 

Junsaku Nitta (Tohoku University), Hideo Ohno (Tohoku University), 

Masafumi Shirai (Tohoku University) 

Local Staffs 

Makoto Kohda (Tohoku University), Fumihiro Matsukura (Tohoku University), 

Yoshio Miura (Tohoku University), Masafumi Shirai (Tohoku University), 

Michihiko Yamanouchi (Tohoku University) 

Secretariat 

Noriko Sato 

Research Institute of Electrical Communication (RIEC), Tohoku University 

2-1-1, Katahira, Aoba-ku, Sendai 980-8577, Japan 

The workshop is organized in close collaboration with 

"4th International Workshop on Spin Caloritronics", 

which will be held on June 2 - 5, 2012 

at the Institute of Materials Research (IMR), Tohoku University. 

For more details, please refer the follOwing web site: 

URL: http:/ /www-lab.imr.tohoku.ac.jp/ spincaloritronics4/ 
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May 31th (Thursday) 

8:00-8:45 

8:45-9:00 

1-01 9:00-9:45 

1-02 9:45-10:15 

10:15-10:45 

1-03 10:45-11:15 

1-04 11:15-11:45 . 

1-05 11:45-12:15 

12:15-14:00 

Registration 

Opening 

W. F. Koehl, B. B. Buckley, F. J. Heremans, G. Calusine, and 

D. D. Awschalom 

(Center for Spintronics and Quantum Computation, University of California, 

Santa Barbara, USA.) 

Quantum information processing with single spins in diamond 

and silicon carbide 

K. M. Itoh 

(School of Fundamental Science and Technology, Keio University, Yokohama, 

Japan.) 

Isotopically controlled semiconductors for spintronics research 

Coffee Break 

E. Y. Tsymbal 

(Department of Physics and Astronomy, University of Nebraska, Lincoln, Ne

braska, USA.) 

Controlling Electron and Spin Transport by Magnetoelectric 

Interfaces 

Y. Suzuki1·2 , Y. Shiota\ T. Nozaki1·2·3 , S. Murakami1,2 , F. 

Bonell', T. Shinjo', S. Miwa1•2 

e Graduate School of Engineering Science, Osaka University, Toyonaka, 

Japan. 2 CREST, Japan Science Technology Agency, Kawaguchi, Saitama, 

Japan. 3 Nanospintronics Center, AIST, Tsukuba, Japan. ) 

Electric field induced magnetic dynamics in magnetic tunnel 

junctions with an FeCo ultrathin layer 

D. Chiba1·2 , K. Shimamur.a1 , M. Kawaguchi\ S. Ono3 , S. 

Fukami4 ·5 , N. Ishiwata4 , K. Kobayashi1 , and T. Ono1 

e Institute for Chemical Research, Kyoto University, Gokasho, Uji, Kyoto, 

Japan. 2 PRESTO, Japan Science and Technology Agency, 4-1-8 Honcho 

Kawaguchi, Saitama, Japan. 3 Central Research Institute of Electric Power 

Industry, 2-11-1 Iwadokita, Komae-shi, Tokyo, Japan. 4 NEC Corporation, 

34 Miyukigaoka, Tsukuba, Ibaraki, Japan. 5 Center for Spintronics Integrated 

Systems, Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai, Japan.) 

Electric field control of Curie temperature in ultra-thin Co 

films 

Lunch Break 
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May 31th (Thursday) 

1-06 14:00-14:30 

1-07 14:30-15:00 

1-08 15:00-15:30 

15:30-16:00 

1-09 16:00-16:30 

1-10 16:30-17:00 

1-11 17:00-17:30 

I. D'Amico 

(Department of Physics, University of York, York, United Kingdom.) 

Self-Consistent Calculation of Adiabatic and N onadiabatic 

Spin Torque 

18 

Y. Otani1•3 , Y. Niimi1 , Y. Kawanishi\ D.-H. Wei1 , C. 19 

Deranlot2 , and A. Fert2 

e Institute for Solid State Physics, University of Tokyo, Kashiwa, Chiba, 

Japan. 2 Unite Mixte de Physique CNRS/Thales, Universit€ de Paris-Sud, 

Orsay, France. 3 RIKEN-ASI, 2-1 Hirosawa, Wako, Saitama, Japan.) 

Giant SHE induced by small impurities in copper 

A. Manchon 

(Physical Science and Engineering Division, King Abdullah University of Sci

ence and Technology (KAUST}, Saudi Arabia.) 

Spin Hall effect versus Rashba torque: a 'Transport perspective 

Coffee Break 

S. H. Lim 

(Department of Materials Science and Engineering, Korea University, Seoul, 

Korea.) 

PMA Materials and Structures for MRAM 

20 

21 

Y. Miura1•2 , D. Moril, M. Tsujikawa2, K. Abe1•2 and M. 22 

Shirai1 •2 

e Research Institute of Electrical Communication, Tohoku University, Sendai, 

Japan. 2 Center for Spintronics Integrated Systems, Tohoku University, 

Sendai, Japan.) 

A first-principles study on magneto-crystalline anisotropy at 

interfaces of magnetic tunnel junctions 

H. Sato1 , M. YamanouchP·2 , K. Miura1·2·3 , S. Ikeda1•2 , R. 23 

Koizumi2 , F. Matsukura1,4, and H. Ohno1•2•4 

e Center for Spintronics Integrated Systems, Tohoku University, Sendai, 

Japan. 2 Laboratory for Nanoelectronics and Spintronics, Research Institute of 

Electrical Communication, Tohoku University, Sendai, Japan. 3 Central Re

search Laboratory, Hitachi, Ltd., Kokubunji, Tokyo, Japan. 4 WPI Advanced 

Institute for Materials Research, Tohoku University, Sendai, Japan.) 

Factors determining thermal stability in CoFeB-MgO perpen

dicular junctions 

3 



June 1st (Friday) 

I-12 9:00-9:45 

I-13 9:45-10:15 

10:15-10:45 

I-14 10:45-11:15 

I-15 11:15-11:45 

I-16 11:45-12:15 

12:15-14:00 

T. Dietl1•2 

e Institute of Physics, Polish Academy of Sciences, WarSawl Poland. 
2 Institute of Theoretical Physics, Faculty of Physics, University of Warsaw, 

Warsaw, Poland. ) 

Origin and control of bulk in-plane uniaxial anisotropy in 

(Ga,Mn)As 

J. Zhao 

(State Key Laboratory of Superlattices and Microstructures, Institute of Semi

conductors, Chinese Academy of Sciences, Beijing, China.) 

Magnetic behaviors of (Ga,Mn)As in nanostructures 

Coffee Break 

V. Jeudy1'3 , J. Curiale1•2 , A. Lemaitre2 , J.-P. Adami, G. Faini2 , 

J. Ferr91 , L. Thevenard2 , A. Thiaville\ C. Ulysse2 , N. Vernier1 

(
1 Laboratoire de Physique des Bolides, Universite Paris-Sud, CNRS, Orsay, 

France. 2 Laboratoire de Photonique et de Nanostructures, CNRS, Marcoussis, 

Prance 3 Universite Cergy Pontoise, Cergy Pontoise, Prance ) 

Current-induced domain wall dynamics in ferromagnetic semi

conducting tracks 

c 

' 

A. J. Ferguson1 , D. Fang1 , H. Kurebayashi1 , J.Wunderlich2•3 , 

K. Vy1borny13 , L. P. Ziirbo", R. P. Campion\ A. Casiraghi4 , B. 

L. Gallagher4 and T. J ungwirth3•4 

e Cavendish Laboratory, University of Cambridge, UK. 2 Hitachi Cambridge 

Laboratory, Cambridge, UK. 3 Institute of Physics ASCR, Praha 6, Czech Re

public. 4 School of Physics and Astronomy, University of Nottingham, UK.) 

Spin - orbit ferromagnetic resonance 

F. Matsukura1•2 •3 , L. Chen2 •3 , G. P. Lin3 , M. Yamanouchi2 •3 , 

and H. Ohno1•2•3 

e WPI Advanced Institute for Materials Research, Tohoku University, Sendai, 

Japan. 2 Center for Spintronics Integrated Systems, Tohoku University, 

Send~i, Japan. 3 Laboratory for Nanoelectronics and Spintronics, Research 

Institute of Electrical Communication, Tohoku University, Sendai, Japan.) 

Electromotive force in (Ga,Mn)As-based structures 

Lunch Break 
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June 1st (Friday) 

l-17 14:00-14:30 

l-18 14:30-15:00 

l-19 15:00-15:30 

15:30-17:00 

17:00-17:30 

17:30-19:30 

P. J. Kelly 

(Faculty of Science and Technology and MESA+ Institute for Nanotechnology, 

University of Twente, AE Enschede, The Netherlands. ) 

Spin-dependent transport from first principles 

J. Wunderlich1•2 

C Hitachi Cambridge Laboratory, Cambridge, UK. 2 Institute of Physics ASCR, 

v.v.i., Cukrovarnicka, Czech Republic.) 

Novel Spintronics effects based on the spin-orbit coupling: 

Spintronics with antiferromagnets and spin-gating 

H. Sukegawa, Z. C. Wen, S. Kasai, M. Hayashi, S. Mitani and 

K. lnomata 

(Magnetic Materials Unit, National Institute for Materials Science (NIMS), 

Tsukuba, Japan.) 

Full Heusler Co,FeAl thin films for perpendicular magnetic 

tunnel junctions 

Poster Session (Room A401) 

(Transfer) 

Banquet 

Place: Trattoria e bar CACCINU (Sendai Kokusai Hotel, B1F} 

5 

page 

29 

30 

32 

8 



June 2nd (Saturday) 

1-20 9:00-9:45 

1-21 9:45-10:15 

10:15-10:45 

1-22 10:45-11:15 

1-23 11:15-11:45 

11:45-12:00 

S. Tarucha 

(Department of Applied Physics, The University of Tokyo, Tokyo, Japan.) 

Manipulation of Spin Entanglement with Quantum Dots 

M. Ono1, J. Ishihara!, G. Satol, Y. Ohno1•2 and H. Ohno1 

e Laboratory for Nanoelectronics and Spintronics, Research Institute of Elec

trical Communication, Tohoku Univer:sity, Sendai, Japan. :;: The University of 

Tsukuba, Tsukuba, Japan.) 

Coherent Manipulation of Nuclear Spins in Semiconductors 

with an Electric Field 

Coffee Break 

M. Kohda1•2 , S. Nakamura3 , Y. Nishihara3 , K. Kobayashi3 , T. 

Ono3 , J. Ohe4, Y. Tokura5, T. Minenol, and J. Nitta1 

e Department of Materials Science, Tohoku University, Sendai, Japan. 
2 PRESTO, Jap(m Science and TechnOlogy Agency, Kawaguchi, Japan. 
3 Institute for Chemical Research, Kyoto University, Uji1 Japan. 4 Department 

of Physics, Toho University, Funabashi, Japan. 5 NTT Basic Research Labo

ratories, NTT Corporation, Kanagawa, Japan. ) 

Electrical spin generation and manipulation by spin orbit in

teraction in semiconductor nanostructures 

C. Betthausen\ T. Dollinger\ H. Saarikosi2 , V. Kolkovsky3 , 

G. Karczewski3 , T. Wojtowicz3 , K. Richter2 , D. Weiss1 

{
1 Institute of Experimental and Applied Physics, University of Regensburg, 

Regensburg, Germany. 2 Institute of Theoretical Physics, University of Re

gensburg, Regensburg, Germany. 3 Institute of Physics, Polish Academy of 

Sciences, Warsaw, Poland.) 

Spin transistor action via tunable Landau-Zener transitions 

Closing 
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, The 9th RIEC International Workshop on Spintronics 
May 31 -June 2, 2012, Sendai, Japan 

PROGRAM TIME TABLE 

May 31 (Thursday) June 1 (Friday) June 2 (Saturday) 

_?~00 -1 
8:15 I Registration 

-8:30~ 
~:6~ ,-=-_:-~=--==-T~Qp~_i~Jng--_:-.==--=== 9:oo! 9:oo 
9:15 i 1-01 i Awschalom 9:15 i 1-12 I Dietl 9: 15 ! 1-20 I Tarucha 
9:30 ! i 9:30 ! l 9:30 I ! 

t~~5~ f[~~~~I::::::~~~:::=-~ t95~ J~~~~~~~~~j ___ Zhao 19~~50 -_--1_--_-2~1=:1 ===O=h-~n-~---_-_ 

---. Break -----------. Break 1 O: 15 Break 10:30 ! 10:30 : 10'30 : -10:45! ---- - f - - ------------ -10:451 - -- r- -- -- - 1oi5i r --

_j_100 : 1-03 tl _____ ~=y~bal _ _1_LOO - 0· 1-14 I J:~_d_Y _ _ 11 :00 1-22 t __ K ohda 
11 : 15 I 1 04 S k- 11 : 15 I 15 t F 11 : 15 I 23 I Wel·ss 11:30 1 - I uzu 1 11 :30 - I erguson 11 :30 - i 
11 :45 r-------·---r------. -------- - TF45 ~----------- ' 11 :45 Closing ----
12:00 ! 1-05 ! Ch1ba -- 12:00 1-16 1 Matsukura ;--.;,..;..;.._.;......j __ .......;..;.;..;;.;.;.;,oj, __ __. 

____ L ______ -~-------------------- - ________ !__ _____ ~- - ----
12:15 i 12: 15 i ----1 ---------- j 
12:30 I _12 :~_Q-J 
12:45 ° =#ii2"45 
13:00 j Lunch 0 
13:15 0 5 

Lunch 

13:30 i 13:30 i 
13:45 I 13:45 1 
14 '00 r--~~Os--r----Do~m-i-~~------~"14 :Q_Q_r-~17--~ Kelly 

=mE--;:Qi_t ____ c,--;-;~~----- -=fr'9t_ --~:::;;;- i-~nderlich 
14.45 : i 14:45 1 

-15:00-~ r- --- --15:00 1 --
15:15 i 1-08 Manchon 15:15 1-19 Sukegawa 
15:30 I ---------1--1 5:30 - --
15:45 i Break 15:45 : 

----:---- --- T------- - ----------- - ----~ 
16:00 : 1-09 1 Lim __ '!§:O_Q_, Poster 

r-1-~: 15 !_ _______ _[ _____ --------- ---- _ _1_~~1Ll 

~~----~~-~?. ____ _L ___ Miu~----- --+~:~~-- _________ _ 
17:00 J 1-11 I Sato 17:00 (transfer) 
17:15 ! : 17:15 I 
~~~----_. _______ ~-~~~----------·----

__ 1_?.: 30_ j 

=~-i-~-1 ---1-9:cio ___ 1 
----1"9:15""1 

Banquet 
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Poster Session, June 1st (Fri.) 15:30-17:00 (Room A401) 

P-Ol 

P-02 

P-03 

P-04 

P-05 

P-06 

P-07 

V. Castel1 , N. Vlietstra\ J. Ben Youssef', B.J. van Wees1 

e Zernike Institute for Advanced Materials, University of Groningen, Nijenborgh 4, AG 

Gronin9en, Netherlands. 2 Laboratoire de Magnetisme de Bretagne, Universite de Bretagne 

Occidentale, CNRS, Brest, France.) 

Spin pumping in a thin film YIG/Pt system 

F. K. 'Dejene1 , J. Flipse1 , B. J. van Wees1 

(
1 Physics of nanodevices group, Zernike institute for advanced materials, University of 

Groningen.) 

Spin-dependent Seebeck effect in Py/Cu/Py and Co/Cu/Co nanopillar 

spin valves 

V. Castel1, J. Ben Youssef', N. Vlietstra1 and B. J. van Wees1 

e University of Groningen, Physics of nanodevices, Zernike Institute for Advanced Materi

als, Nijenborgh 4, AG Groningen, The Netherlands. 2 Universite de Bretagne Occidentale, 

Labomtoire de magnetisme de Bretagne CNRS, Brest, Prance.) 

Pt thickness dependence on inverse spin-Hall induced by spinpumping in 

a hybrid YIG/Pt system 

M. A. Althammer1 , E.-M. Karrer-Miiller\ S. T. B. Goennenwein\ M. 

Opel1 and R. Gross1•2 

{
1 Walther-Meissner-Institut, Bayerische Akademie der Wissenschaften, Garching, Ger

many 2 Physik-Department, Technische Universitiit M~nchen, Garching, Germany.) 

Electrical spin injection and spin transport in ZnO 

0. Tretiakov1,2 , Ar. Abanov2 and J. Sinova2 

e Institute for Materials Research, Tohoku University, Sendai, Japan. 2 Department of 

Physics and Astronomy, Texas Af.9M University, College Station, USA.) 

Thermoelectric efficiency of topological insulators 

A. Sasaki\ S. Nona:ka1 , Y. Kunihashil, M. Kohda1•2, and J. Nitta1 

e Department of Materials Science, Tohoku University, Sendai, Japan. 2 PRESTO, Japan 

Science and Technology Agency, Saitama, Japan.) 

All electrical measurement of the strength ratio of Rashba and Dressel

haus spin-orbit interac~ions in narrow wires 

J. Shiogail, M. Ciorga2, C. Song2 , M. Utz2 , D. Schuh2 , M. Kohda1•3 , J. 

Nitta\ and D. Weiss2 

e Department of Materials Science, Tohoku University, Japan. 2 Institute of Experimental 

and Applied Physics, University of Regensburg, Germany. 3 PRESTO, Japan Science and 

Technology Agency, Kawaguchi, Japan.) 

Non-local Hall voltage under electrical spin current injection 
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P-08 

P-09 

P-10 

P-11 

P-12 

P-13 

F. Nagasawa', S. Tantiamornpong1 , Y. Kunihashi', M. Kohda1
•
2

, and J. 46 

Nitta1 

C Graduate School of Engineering, Tohoku University, Sendai, Japan. 2 PRESTO, Japan 

Science and Technology Agency, Saitama, Japan.) 

Topological Phase of Electron Spin with Tunable Adiabaticity 

R. Ohsugi', J. Shiogai2 , M. Kohda1•2 , T. Seki3 , Y. Sakuraba", M. 47 

Mizuguchi3 , K. Takanashi3 , and J. Nitta1 

C Department of Materials Science, Tohoku University, Sendai, Japan. 2 PRESTO, Japan 

Science and Technology Agency, Kawaguchi, Japan. 3 Institute for Materials Research, To

hoku University, Sendai, Japan.) 

Three-terminal Hanle measurement of electrical spin injection in perpen

dicularly magnetized L1o-FePt I MgO I GaAs structures 

K. Taguchi', J-i. Ohe2, and G. Tatara1 

C Department of Physics, Tokyo Metropolitan University, Hachioji, Jdpan. 2 Department of 

Physics, Toho University, Funabashi, Japan.) 

Ultrafast magnetic vortex core switching driven by toPological inverse 

Faraday effects 

T. Oda1 , Y. Taguchi2 , S. Haraguchi2 and M. Tsujikawa3 

e Institute of Science and Engineering, Kanazawa University, Japan. 2 Graduate School of 

Natural Sciences and Technology, Kanazawa University, Kanazawa, Japan. 3 Center for 

Spintronics Integrated Systems, Tohoku University, Sendai, Japan) 

Density functional approach to magnetic anisotropy and its electric field 

modulation for the thin films 

M. Tsujikawal, Y. Miura1•2 and M. Shirai1•2 

e Center for Spintronics Integrated Systems, Tohoku University, Sendai, Japan. 2 Research 

Institute of Electrical Communication, Tohoku University, Sendai, Japan.) 

Magnetic anisotropy and its electric field effect of MgO IFeCo interfaces: 

a first principles study 

C. Zhang!, J. Ishihara!, M. Onol, Y. Ohno1 and H. Ohno1•2 

e Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical Communi

cation, Tohoku University, Sendai, Japan. 2 WPI Advanced Institute for Materials Research, 

Tohoku University, Sendai, Japan.) 

Coherent Control of Nuclear Spins in a (110) GaAsiGaAlAs Quantum 

Well by Nuclear Electric Resonance 
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P-14 

P-15 

P-16 

P-17 

Y. Kaneko1, H. Kobayashi', S. Matsuzaka', S. Ikeda1•2 , L. Fleet3 and A. 52 

Hirohata\ J. Ishihara', Y. Ohno1 and H. Ohno1•2 

( 
1 Laboratory for Nanoelectronics and Spintronics Research Instit~te of Electrical Communi

cation, Tohoku University. 2 Center for Spintronics Integrated Systems, Tohoku University. 
3 Department of Physics, The University of York. 4 Department of Electronics, The Univer

sity of York.) 

Electrical and Optical detection of spin polarized electrons in n

GaAs/MgO/CoFe junctions 

S. Ishikawa\ H. Sato2 , M. Yamanouchi1•2 , S. lkeda1·2 , S. Fukami2 , F. 53 

Mats~kura3• 1 •2 , and H. Ohno1•2•3 

e Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical Commu

nication, Tohoku University, Sendai, Japan. 2 Center for Spintronics Integrated Systems, 

Tohoku University, Sendai, Japan. 3 WPI A¢vanced Institute for Materials Research, To

hoku University, Sendai, Japan.) 

Magnetic anisotropy of Co/Pt based electrodes for magnetic tunnel junc

tions with perpendicular magnetic easy axis 

L. Chen1•2 , F. Matsukura1•2•3 , C. P. Lin2 and H. Ohno1•2•3 

e Center for Spintronics Integroted System, -Tohoku University, Sendai, Japan 2 Labomtory 

Jor Nanoelectronics and Spintronics, Research Institute of Electrical Communication, To

hoku University, Sendai, J.apan 3 WPI-Advanced Institute for Materials Research (WPI

AIMR}, Sendai, Japan) 

Electrical signal related to ferromagnetic resonance in (Ga,Mn)As/p

GaAs bilayer structure 

Y. Matsuzawa1 , Y. Miura1•2 , K. Abe1•2 , Masafumi Shirai1•2 

e Research Institute of Electrical Communication, Tohoku University, Sendai, Japan. 
2 Center for Spintronics Integrated Systems, Tohoku University, Sendai, Japan.) 

First-principles calculations of electronic and magnetic properties of mul

tiferroic oxides Co-doped BiFeOa 

10 

54 

55 


