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Highlights of Research in FY2014
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Nano Integration

® F/EKETNAR - TOLR (kB - #BEKRX)

Nano-Integration Devices and Processing (S. Sato and M. Sakuraba)

1) &1/ 5_:/\“/1' ADEBZHNEL T, B—HFEHIELD2KELV A MZHWZSTM U
VI 574 —ICBT MR ET o /. WHFERRIRE 2RI L7z NHAF KIEHRIC K D KRE &S
72 SIRMEIZHBNT, STM EREN S DB FEAICK D KERBEZHER Lz, TOHR, N1 T AE
JE3AV PLETKELEENGI SR I SN2 2 &, FABREMBERENLHIT 2 2 EzH 50
W2 U7z,
(2) FEMRFEMELECR 75 X< CVD IZ X 5 Si(100) EADE SiGe IBmD TE Y F v )LEIC DN
TEBIEEED. Ge thEE EHITWMNT 2 SiH4 & GeH4 O HEE LT, [FR A 253 EMHE
BIZXo THWIEmNZ &b 2 &2 RNWE Lz, £z, INETXOEBRIAAREEZNELT
HZEICKD, X BEHTE—VBEDOHERE EHITHBR T RO FHBERNERE I N, &
[l - SEE O - RUREZ AT % Si/E SiGe {RBdh/Si AT OED TE S F 2 v )V T /e
IR EMDIND 710
() EENLARHIT KD 2ERFRR S AT L DR % EH’J& LT ZDHE—AT v T TH 2 RALEER
HZ2175 LSI &3 nJr w_o AN—="" b ED7Z®IZ 3 BN 7T > 2 RE L. BEEBEL 100
MHz T7 L—ALL— k70 fps¥ G535 Z &% RIL (Reglster Transfer Level)> 2 a2 L —3 3 IT X
DHERL 7zo
(1) Toward the integration of quantum nano-devices, we have studied on STM lithography
using hydrogen resist for manipulation of a single atom. We confirmed desorption of hydrogen
atoms on a hydrogen-terminated Si surface, which was obtained by a treatment in a NH4F
aqueous solution with low dissolved oxygen concentration, by injecting electrons from an STM
tip. As a result, we have found that desorption of hydrogen atoms occurs for a bias voltage
larger than 3.1V, and also that the area of desorption is proportional to the injection current.
(2) Epitaxial growth of strained SiGe alloy on Si(100) using low-energy ECR plasma CVD
without substrate heating has been studied. It is found that increasing tendency of reaction
rates for SiH4 and GeH, with increase of Ge fraction is dependent on partial pressure region.
Moreover, it is found that epitaxial growth of a Si/ strained SiGe alloy / Si heterostructure
with superior flatness and abruptness of surface and interface can be realized in the smaller
partial pressure region.

(3) As a first step to develop a spatial perception system by using motion-stereo vision, we have designed
an LSI in which local-motion is detected. We have confirmed by RTL (Register Transfer Level) simulation
that the frame rate of 70 fps in 100 MHz operation can be achieved combined with a 3-stage pipeline.

® M/ EKREIRATA (FBFER)
Intelligent Nano-Integration System (K.Nakajima)

(1) REL =@ BUEfRNT 2 2B 9 2 WY mEE =2 — 0 F5 )L & DS-Net EDFAGHYE
12X 0, FN% TSP-LIB R OMIEIZwE ) LT 51 4B ME E TOMITIZ R L=, £72 QAP N\



WH L CORBEIZH L TH 100%DIEMRZER L7z, (2) HEEEDEBEET )L & P nil 251
AL TEWRIERZER L, 20N EERICBT S/NMED S OB HICHYS T 5 2 & & MTHY
WRU7z. QBRERTFETNA ALY 23y RMUA—A N5 —ZRL. TOE
ERIEZ N K DR L 7z,

(1) We proposed an inverse function delay-less (IDL) model for high speed numerical calculation of
artificial neural networks, and we combined the model with a DS-Net and succeeded to apply to some
problems in TSP-LIB with up to 51 cities. (2) We applied an IDL model to back propagation (BP) learning
with higher success rate and succeeded to analyze the dynamical operation to explain the solving of local
minimum problems in the BP learning. (3) We fabricated a superconducting Schmitt trigger inverter and
demonstrated successfully a relaxation oscillator using the inverter.

FBHEIEY bO= s R EBERITEE

Semiconductor Spintronics and Information Technology

® FEAERIREVIMOZIR-F/REVATEY (KBFESR)

Semiconductor Spintronics and Nano-Spin Memory (H. Ohno)
BEARFDOAE S EEMOEHHEZF S /ZE TR TNDOEEEERAE Y FOZ 7 AR TADIEH
ZHMELUTHIERZITY. DUFOREZE/2, (1) W EEAR(GaMn)As IZ Li Z2H3E09 % 2
EICKDBTIIE Mn OBEEEZ FRSE,. ZHETHREDHELOKE S 2HD(GaMn)As Z1E
B 7z, (2) TREAVE 4K (Ga,Mn)Sb DESURER & R — )V ZE R D BMRIE(Ga,Mn)As D H D & F
725 WML, 3) EE 40 nm DEEMLE S CoFeB-MgO i b > R IVEES MTI)IZ
BT, 2 BNV ALK L2BREEREMAT L EICLDE#E - (KIHEES - BHEMEOS WK
(ERERTFEEIRE - EiE L /2. (4) CoFeB/MgO/CoFeB #i& %49 S HEEE 35 nm 705 100 nm O
MTJ OEEFE 2 BREERBIRIC X DN, RTS8 ZTEENETOMML & HITHEK
52 BRI, (5) MRR/NE/EDEEL 11 nom £ TO 2 E CoFeB-MgO i %2 9 5 FE ML,
BAWSR S RIS ORLZEE EBBEEROY A XIKEEZHS NI Lz, (6) 18 20 nm £T
DHEERBIRETICBWT, BT ORNEIEMEZ MR U2 S bz & o THEAABERE 2 MW
bXEENDBEREFL T,
HHERFSE

1. SCERRREE DR IT BB EO D OMERTE ORFEMETH L TKEEICENZ
Tl BREMLRDIZDDAE > SO AL 7N AFBEANRTE 70227 McBnT,
BHEBFERE & L TR DR 21577, (1) MgO-CoFeB-Ta #3512 32T, CoFeB )&, Ta 5/,
EVILBESZAFIZ XL D, CoFeB D B fllpkz HilHd 5 & & T, CoFeB RO MEEHIHTE2 Z &
ZHHS MM L7z, (2) Ta/CoFeB/MgO A/ IZBWT, w7 AR M a2 A WT Fe & Co %
NTNOWKEFENDFEGZRN, BMEML[ESFEIHEEGREO Fe BMHo>TNWE ZEZ2H 5 M
12 L7z. (3) CoFeB/MgO/CoFeB #i& % A9 5 EE 40 nm DIEE MTJ DL IEDETRINA 7 A
BEMKFE 2B RFEBREIELBICLOFAR, ERICE WA RE S EEFHI R ERREAEDZE
LB DOTHSEIEERL, TOEMBEZRDIZ, (4) Ta/CoFeB/MgO % & L BHRFNEETF D
77— NEEEINT TOMSRFEZE <A 7 DS FE OSELIBIC L DR, BRICK WA
BAEEFNIRERLRESEOERC LD HDTH D LD R)EFEDOH 2157,

2. WM MERETEMRFEH TE28MOT O IT EEEROER | OFFEWETHS A
o=y ZEEREEE A WZOEIT S AT A 70227 MIBWT, SEiZERE S dE L T



DT ORHE%E 7z, (1) CoFeB-MgO HfRIC BT 2 ERP LS AL OMEEY ) — T Z2HIE L.
B EWHR DOEE TH/2 % Universality class IZJ8 9 5 Z & 25N L7z, (2) 2 B CoFeB-MgO 5t
WS 2 AT 2EEMICEIUR N XNV ERIIBWT, FEREREZE TETYHLE LD 400 E
OB DFEIEIRII L 7z,

Our research activities focus on the establishment of fundamental technologies for future spintronics
devices. The outcomes in the last fiscal year are following. (1) Preparation of (Ga,Mn)As with large
magnetization by codoping with Li. (2) Demonstration of different relationship between electrical
conductivity and Hall conductivities of (Ga,Mn)Sb from that of (Ga,Mn)As. (3) Demonstration of a scheme
for magnetization switching in magnetic tunnel junctions (MTJs) with two successive voltage pulses to
utilize both spin-transfer torque and electric field effect. (4) Clarification of the junction size dependence of
magnetic properties of a CoFeB free layer in CoFeB-MgO based MTJs from 35 nm to 100 nm in diameter
by homodyne-detected ferromagnetic resonance. (5) Clarification of junction size dependence of thermal
stability factor and intrinsic critical current in perpendicular-anisotropy MTJs with double CoFeB-MgO
interface down to world's smallest junction diameter of 11 nm. (6) Demonstration of enhanced thermal
stability and writing properties of domain wall-motion device with decreasing the dimensions down to 20
nm.

1. Research activities in "Research and Development of Spintronics Material and Device Science and
Technology for a Disaster-Resistant Safe and Secure Society" program under Research and Development
for Next-Generation Information Technology of MEXT. (1) Demonstration of controlling B composition,
and thus magnetic properties of CoFeB film in MgO-CoFeB-Ta stack by changing CoFeB and Ta
thicknesses as well as annealing condition. (2) Clarification of origin of magnetic anisotropy in
Ta/CoFeB/MgO junction by x-ray magnetic circular dichroism. (3) Determination of electric-field
modulation ratio of magnetic anisotropy in CoFeB-MgO MTJ by homodyne-detected ferromagnetic
resonance and (4) X-band ferromagnetic resonance.

2. Research activities in "Achieving ultimate Green IT Devices with long usage times without charging"
program under Impulsing Paradigm Change through Disruptive Technologies Program of CAO. (1)
Determination of university classes of current— and external magnetic field— induced domain wall motion
in CoFeB/MgO wire. (2) Demonstration of perpendicular-anisotropy MTJs with double CoFeB-MgO
interfaces having capability to withstand annealing at 400°C required for standard back-end-of-line process.

® 70— RNV REBLE (BdFE— FAEH - KR—NCHIARY NRTT72)
Ultra-Broadband Signal Processing (T.Otsuji, T.Suemitsu, and S. Boubanga Tombet)

WEZRBRRERIEEE TH 2 IV - T IV O ERG L. KIEROEHRES -
FHAIS AT ANSHAT DI EE2HMEL T, HILWERBHOI YW - TINIVVIEEBEBTFTNA A
DRt &, TS ZEISHA LB 00— BN RMEEAUEEMICE T 2R EHEL T,
AEE, BETEREME: 7972 > 2f@EEET2HFERET IV L —F—ZREL
%@E%ﬁmEBU_ﬁﬁﬁ&®§mﬁ@uﬁﬁﬁétt%;\§ﬁ772%/$7UF/_i
HERFISHEEERZEmIICRER L, EREFICORIILz, . TIXEHRIBZFMEE
T HBERERE - (KMET T 7NV ERH T NA ZORFEEREME L. B SR L 72 IR 5 R e
R 2 B S B BRI R T T )V O EBREFEICRDI L 7z,

The goal of our research is to explore the terahertz frequency range by creating novel electron devices
and systems. Graphene, a monolayer sheet of honeycomb carbon crystal, exhibits unique carrier transport
properties owing to the massless and gapless energy spectra, which is expected to break through the limit
on conventional device operating speed/frequency performances. First, we theoretically discovered and
experimentally verified the giant THz gain of the surface plasmon polaritons in population-inverted
graphene. We also experimentally verified the amplified-spontaneous and stimulated THz emission in
optically pumped graphene at room temperature. Second, we developed plasmon-resonant THz



emitters/detectors, verifying the validity of the physical modeling for the frequency dependence of the
detection sensitivity by using experimental results including the record-breaking sensitivity at room
temperature.

® =EFAERIE (BiE— - =HEH)
Quantum-Optical Information Technology (K. Edamatsu and Y. Mitsumori)

1. BTEICBT 2 RE & EELORHEE MBI TR D L BRATERGE

BETRIEICBITS. H5MEBORERE EMOMHEOEEL & O OAHEEERERIT. BT
DABWEETHLDA/R5T, BEFFHN, EFREAOEHLOEEREKEZ D, APE
T T DRAD—RACRE I BT 2% - BELOAHEE RIS 2 BGE 9 2 EBBIRE 2170,
NAE N7 DiRFE - BELOBRRINHN. EEFH/ZIRE S NBARE UMNEOARELB X
QT 5237 —BROARER) DRIALL TWDL I EZHENI LIz, £z N1 BT DR
DAL EHEIT DWW THRGE L 72,

2. FEEETRy bOBEEIL—L > HilHE

FEEET Ry bPOETREBO I EREICK ST — L > MlENEORFEITE TIEHRUEZ H
ETEERETNA A2 EBRT 2 L TRERTRGEMBERETH L. AFEL, B—8T7 Ry o
hEF oI U THRBFELZRET 2 ZEICRD, EFIERGZHABL,. 2F Ry hOH
LWEERNIRTH 2 RFTES I R 28R L 7z,

1. We are experimentally investigating error-disturbance uncertainty relations in quantum measurements.
We have demonstrated in photon polarization measurement that the Heisenberg error-disturbance
uncertainty relation (EDR) is violated while the EDRs proposed by Ozawa and Branciard hold. We also

have examined the condition in which Heisenberg relation is attained.
2. We have investigated the excitonic Rabi oscillations in semiconductor quantum dots using a single dot

spectroscopy for the development of the optical coherent manipulation of the electric states in the quantum
dots. We have observed the interesting behavior of the Rabi oscillations arising from the longitudinal
electric field effect of the excitonic polarization in a quantum dot.

T/ 5FTINA AE BT RS E

Nano-Molecular Devices

® S/ NFTNAR (EFEKXK)

Nano-Molecular Devices (M. Niwano)

1. G4 - BENA T Uy BB BEEER DR & RGBS A

F LSBT L RBEARASEHRA TEMEICKD., BbFS > F ) Fa—THEROFICLER
BEIREE 2T 2 2 &Ik Uz, ZOMERZ RIGEMICEAT 5 2 EICX DE/HKER &
) — X ZE KIBIZSE TE /2. (Mater. Res. Express 781 FE35) .

ZDEKE - WEENA Ty R REGER B 9% KEBEREND Th<REBEI T Y
PHAL P HEHHETH 5.

2. BLRALFEHNS P X% (OECT) O ICBId 20798

BHERY T —P3HT &1 F VREN S 2 BRACFEAE S 5 > D A5 Z{EEL L, P3HT #IEE Rk
o7 =Z—) 2 7REEY Z—) 2 7EENEREOERIEE NS OO AT ORISR EE
PRz, Y= 2 REE P3HT O I A RFHEE T EY, BImHAEEEZ 52 &
12k D, P3HT IO SEENR /20D, P3HT OECT OFEH M ET 2 Z &0 ho7z. (ECS
226th meeting TIHEZR) -



3. HREFMREEKICHBIT 2 - 7 AT 58158

TA4—RT7xTU—F, 74—\ IEREZBATEERRMREEROETIINZBEL. BRI
DRBERTREESLB T4 — P 7+ V- FEGORZEICRD b5 INSIEERLZ. T4
— RN\ 7GRN OBRBOR TIZED S 7 WHIIBICEENH 5 2 & 2R Uz, HIRE#R D
PRal—2ariRKD T4 — RT3 U= FEGMHRELRDE EHERE O K/NEIROH R
BIH3<25lLEZTDRRZEKFEETNERL., BHRHOKTORRN T 4 —RT74+T—R
EEDOREIZLDZEERLZ. 25 DREIE—RERE DAL 5 T R DOREZEDOHEE
EZLHETHERRBREAERD, MRERBAZOEBICZRKVWIIHFLEGTAHbDOEHHFINS,

(Neurocomputing FE&ZFIZFEZK) .

1. Fabrication of polymer/TiO2-nanotube-based hybrid structures: The incomplete infiltration and
non-uniform coating of polymer material in inorganic nanostructures have hindered the applications of
hybrid nanostructure. In this work, a novel solvent-vapor-assisted coating (SVAC) method is proposed for
uniform coating of polymers in inorganic nanostructure. Hybrid solar cells, made by filling the tube-in-tube
structure with hole transporting material, produced drastically improved short circuit current and serial
resistance. (Mater. Res. Express)

2. Improvement of Electrical Characteristic of P3HT Organic Electrochemical Transistors (OECTs) with
Ionic Liquid: We fabricated P3HT OECTs with an ionic liquid by varying conditions of annealing, and
investigated effects of annealing temperature and process on the P3HT crystallinity and the characteristics
of P3HT OECTs. We found that increasing a crystallinity of an organic active layer by slow cooling in
annealing process is crucial to improving electrical characteristic of OECTs.

3. The onset and closure of critical period plasticity regulated by feedforward inhibition: Synaptic circuits
are highly sensitive to sensory experience during a critical period in early development. The maturation of
GABA inhibition in the visual cortex is suggested to be required for both the onset and closure of the
critical period for ocular dominance (OD) plasticity, although the underlying mechanism is unclear. This
study examines a model of a visual cortical cell to investigate the mechanism by which inhibitory pathway
regulates OD plasticity, through the competition between the groups of correlated inputs from two eyes.
(Neurocomputing 143, 261 (2014))



4. FEERXDEE

4—1 F/IVo O REBRERAEHESOEIE

SRR 17 FEE~2 FEERBEMEREE L TRIRSN/ZF /L7 bu=y AEEILE
IR A ER 2R B E LT, 21 ISR SN LEERBEREFEEZERT L7720, [
BRNTART RS OFEB EIEM ). PEEERPOZE > HIEEMR O SR [hTF) /i
BICKDERUBEOERB LN D3 AEZRICIEZL. /L7 bOo= 7 ZEWRTINA A &,
INERNWZERIATLAOBEEZHET L EEHIT. IN5Z2EET 5720 OE L FEH
FRGIZEEL, S/ L7 O 200 MRICB T2y —FT T > ADHE
VEHBELTWS,

nE

COE of Internationa
Research Collaboration

State University
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Z5[] : 2009510A22-23H, #6[E : 201052A5-6H, B
5R7H : 20115F2A3-4H, 538[E : 201252/ 2-3H, 2nd nternational Symposm
59[E : 20125E5HA31-6H2H, Z£10ME : 201318 15-168, on Brain Functions and Brain
$11H : 20135E1A31-2810, £12E : 201456825-27H) Computer
International Workshop on Nanostructure & Nanoelectronics
(881E: 200711 A21- 228, £2H : 2010538 11-12H,
283[E] : 2012F3H21-228, $£4E : 20135387-8H
255[E] : 201453H5-7H, £E56[E : 2015F3A2-4H)

RIEC-CNSI Workshop on Nano & Nanoelectronics .
Spintronics and Photonics e
(531 20095107 22- 23A) 2n RIEC Sposium on Spintronics-
RIEC International Symposium on Brain Functions and Brain MgO-based Magnetic Tunnel Junction-
Computer Left: Albert Fert (received 2007 Nobel

(85 1[E: 2012 11 A 15-16 B, £ 2E: 201452 A 21-22 A ze on Physics)  Right: ~ Russel
£ 30E : 20155 2 A 18-19 H)

4—2 EEURDOLEE (Torsiaidre. BEER IR

857 BERBERARTEKRS VRO LA
# 12 A RIEC AE > hOZ I AT —2 > ay 7
12th RIEC International Workshop on Spintronics

KEF
Hideo OHNO

B fE H :Fpk264 6 H25H OKEH) ~27H (&MEH) G HED
BRfESFN - WALKRY B\SROBEMIERT ./ - AE ERMER

AT —2 3w 7132005 I 1 [EDBIE S TSR, 1FFE 1 BOR— A THZED, 4HE
TREHOR#ETH S, @E, ERNANSAE Y MO ANBHOE— TIERT 2M25E N &
FOWMFEREZEZFRE LU, BOEZHD, YAUHN, 79204, AFUA, A4 A, Fxa, A
Tr—F >, HFH, EE., ARG 17T EORBEFEEE 27 ORI Y —FEN SN
776

SEBEINZT—0 2 ay TR, AECMEMEERZN LZ#RRN—DDOKRERT—
X THolz. AE CHEMEERIGENRTIE, BRIREICL > THEWZAE > ORNCERE
MNEL D, 10 FRANTIEICEERICB N TERER TR N 2N R TH o 728, BRTOF
J RSB ORALOFIHE T CHETRIITHER L /2, #Eld. WY E RIS O
HEBECITEDLBDER DTz, RAY —FHETIIAFZOFEDREEZITV., HHRO—HITE
FITH U THD OMENEZIRA R T 2 2 E&T SBROMEEZED TN ZDD R VRE E K
SRR SN D ER S,
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o5 3 (o] fbRE & MR R R ICBI 9 SEpFERR S > R P T A
The 3rd RIEC International Symposium on Brain Functions and Brain
Computer

ek Rt
Shigeo SATO

BA fE H :Frk27#E2H 18 H (K) ~19H (K) (2 HRE)
FRMESGFT « HALRFEKGEGFEN /- AE RAEIEH

K IR LE, FEART S, FHEE T, ORy b T, BT KIMES, fikeR2,
DI R, RS & Vo 2B B SR < HIFEE 2 £, eI S BT B4
LEIEDRRE - B DONT, DB OEREBI THIRREE#HFRZ2TOE2HNE L TR -
RINLENz, GEINV=ZEHTHO, FR274FE2H 18 H, 19 HD 2 HEICE S THEI N/, 7
AUYH AR AT =T 2D 3 DENS 4 5 OMBIVEEF#EE 2D A, 3 19 0 OEFREX,
12 FDRAEY —FERMTONTz, SEIGHENAE, RS, HEiREg, SEERREL
2Dz DTHolz. NEHEBITHERDERINENIERITITOI. PR ERA D
B2 2RI T H2ERDIND L VR IT A ERS T,

BORNAAEEE-F /L7 bO= s AT AEES IR A,
HwoRTF /EE > /T O AT AEBY -2 ay T
The Joint Symposium of
7™ International Symposium on Medical, Bio- and Nano-Electronics,
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5. HAFAR (Fhk 26 &

i

5A 7/ EKEEBRFRNEEE

Nano Integration

Al F/EBTNAR - TOLR (k@i - #BEBRX)

Nano-Integration Devices and Processing
(S. Sato and M. Sakuraba)

A2 HHIF/EKERT L (REER)
Intelligent Nano-Integration System
(K.Nakajima)
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Al F/EBETNAR - TALR (BB - BEDX)

Nano-Integration Devices and Processing (S. Sato and M. Sakuraba)

1. NMEHBERTNA ROSEERERIMICEAT MR

High-density implementation of devices for brain computing

Fkd Si-LST OMHMMEIRS 2 RiEA . At EHEOEZRICHIT T, MEETER TN
A A DRI & T OmmBEIERN, ROMMFEHEO 7O Ry A TIZOWTHIRZTT>
Tnd,

Foreseeing the miniaturization limit of Si-LSI in future and aiming at the implementation of a
practical brain computer, we study devices for brain computing, high-density implementation
techniques, and a prototype of a brain computer.

2. WG BEHEFHET /NA RICETHHAR
Intelligent quantum device for brain computing

MR E & B TEHRZME LEMOAEEEE T 5720, BAE - PRIREEREZFIAL
oo BYZa—0YRTFELTHSHRETNA AEZTOHETIVT Y XLITDWTHIZ
ZfToTWab,

We study intelligent quantum device, which operates as quantum neuron, using nuclear spins or
superconductor devices, and its computation algorithms in order to realize ultimate intelligence
after the fusion of brain computing and quantum computing.

3. BEEINVEFEARIESFT vIIBRROLODEEBERERIEME TSI CVD 7O+
AICETHHR
Low-damage plasma CVD process without substrate heating for epitaxial growth of
highly strained group IV semiconductors

F A= F—FREOEGHEARTANT OMEZEBRT 22010, {4 —4 THEM
DRMEIZANTOREZAT omER Ivﬁ#ﬁwﬁﬁwﬁ7mlt§$/vwmﬁ_
WTHIFEL T %,

In order to realize nanometer-order thick high-quality heterostructure, heteroepitaxial growth of
highly strained group-IV semiconductor films with atomically flat and abrupt heterointerfaces is
being studied.

4. VERFERASEEEFATOBEORKBE(LTOLRICET MR
Large-scale integration process of group IV semiconductor quantum heterostructures
IV P BARBTFNRT INA AD Si LEEIEADOE R EB T 272012, IV L8
EEEFATOEEOEmEMLT O A EETFATOF /TN ZEYE - SR kicD
WTHIFEL T s,
In order to integrate group-IV semiconductor quantum-effect devices into Si LSI, large-scale

integration process of group-IV highly strained quantum heterostructures and farication of
high-performance quantum hetero nanodevices are being studied.

ESEANE DY

1. H. Akima, T. Yoshida, “Measurement of large low-order aberrations by using a series of
through-focus Ronchigrams”, Microscopy, 63, 4, 325-332, 2014.

2. S. Sato, H. Akima, K. Nakajima, M. Sakuraba, "Izhikevich neuron circuit using stochastic logic",
Electronics Letters, Vol.50, 1795-1797, 2014.

[ER &%)

1. H. Akima, Y. Katayama, K. Nakajima, M. Sakuraba and S. Sato, “Majority neuron circuit having
large fan-in with non-volatile synaptic weight”, Proc. 2014 Int. Joint Conf. on Neural Networks
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(IJCNN 2014), pp.4266-4271, Beijing, China, Jul. 6-11, 2014.
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Abs.No.D5-026-003.

N. Ueno, M. Sakuraba and S. Sato, “Surface Reaction in Thin Film Formation of Sil-xGex
Alloys on Si(100) by Electron-Cyclotron-Resonance Ar Plasma Chemical Vapor Deposition
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Tohoku Univ., Sendai, Japan, Jan. 29-30, 2015, Abs.No.P-10.

M. Sakuraba and S. Sato, “Electron-Cyclotron-Resonance Ar Plasma Chemical Vapor
Deposition for Group-IV Semiconductor Quantum-Heterostructure” (Invited Paper), Energy
Materials Nanotechnology (EMN) Meeting on Photovoltaics, Abs.No.A13, Orlando, Florida,
Jan. 12-15, 2015.

S. Sato, M. Kinjo, K. Nakajima, H. Akima, M. Sakuraba, “Quantum neural network and its
application to optimization problems”, The 3rd RIEC International Symposium on Brain
Functions and Brain Computer, S6-3, Sendai, Japan, Feb. 18-19, 2015.

H. Akima, S. Moriya, S. Kawakami, M. Yano, K. Nakajima, M. Sakuraba, S. Sato, “VLSI
implementation of neural network model in local motion detection in motion stereo vision”, The
3rd RIEC International Symposium on Brain Functions and Brain Computer, P-12, Sendai,
Japan, Mar. 2-3, 2015.

N. Ueno, M. Sakuraba, H. Akima and S. Sato, “Study on Surface Reaction in ECR Ar Plasma
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A2 M/ &EHBRT A (RERE)

Intelligent Nano-Integration System (K. Nakajima)

1. EB/IE=a2—-SIFxy b7 -0 DEFBREFEEEICET IR
Research for basic architectures of LSI neural networks and theirs learning efficiency

BRb= 2 =)y bU =T ZRWZHIERLE S AT L ORRIEZEBIEL, TD
FEVEREZ R - AT L CHEREm 2N 5.

This research is concerned with the design of intelligent information processing systems
constructed of LSI neural networks. The fabricated LSI neural networks are analyzed and
evaluated to improve the learning efficiency.

2. WRHEERY U —JETIICEATHHAE
Research for inverse function delayed network models

YUT4 T Za—aryETITHL ID EFINZANT, MRERLE S AT L% HiE
ER

This research is concerned with the development of the intelligent processing system by using ID
models which are active neuron models.

3. Za—OMFERZEIALELEFHBERICEATIMR

Research for neuromorphic quantum computer

Za—UOWFEZAALZETFREYIINITY XLORFELS, TOEEKRTADEEZX
6 =]

This research is concerned both with the development of a new neuromorphic quantum
computation algorithm and its implementation with solid state devices.

4. BEBAAE-— FERERICEAT MR

Research for superconducting phase-mode LSI

R BT 2 E WA & T OBMREEMEE THR L2 LWEtEE S A7 LA 2% T
Do

This research is concerned with the development of new computer systems constructed of
superconducting LSI circuits where single flux quanta are used as information bit carriers.

(ER S FER]

1. Yuta Horiuchi, Yoshihiro Hayakawa , Takeshi Onomi, and Koji Nakajima, “Back Propagation
Learning Based on an IDL Model”, Proceedings of the 2014 International Symposium on
Nonlinear Theory and its Applications (NOLTA2014), Luzern, Switzerland, Sep. 17, 2014.

2.  Chunyu Bao, Takeshi Onomi , Yoshihiro Hayakawa, Shigeo Sato, and Koji Nakajima,
“Performance Analysis of Bidirectional Associative Memories by Using the Inverse Function
Delay-less Model”, Proceedings of the 2014 International Symposium on Nonlinear Theory and
its Applications (NOLTA2014), Luzern, Switzerland, Sep. 17, 2014.

3. Tkeshi Onomi, “Relaxation Oscillator Using Superconducting Schmitt Trigger Inverter”,
Proceedings of the 2014 International Symposium on Nonlinear Theory and its Applications
(NOLTA2014), Luzern, Switzerland, Sep. 17, 2014.

4. Koji Nakajima, “Family of Inverse-function Delayed Model as an Active Neural Network and
Its Implementation on FPGA”, CNSE and JSPS Core-to-Core Program Joint Seminar
“Atomically Controlled Processing/Nanotechnology for Ultralarge Scale Integration,” at imec in
Leuven, Belgium, November 13-14 2014.

5. K. Nakajima, “Over View from Josephson Transmission Line to SFQ Logic Circuit and Inverse
Function Delay-Less Model”, Proceedings of Superconducting SFQ VLSI Workshop SSV 2014,
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pp-8-9, Ookubo Sannomiya Japan, Dec. 2014.

K. Nakajima, “Inverse-function Delay-Less Model as an Active Neural Network, The 3rd RIEC
International Symposium on Brain Functions and Brain Computer”, Research Institute of
Electrical Communication, Tohoku University, Sendai, Japan, February 18-19, 2015.

S. Shinagawa, Y. Hayakawa, and K. Nakajima, “Mitigation of degrading with weight
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Functions and Brain Computer, Research Institute of Electrical Communication, Tohoku
University, Sendai, Japan, February 18-19, 2015.

Y. Horiuchi, Y. Hayakawa, K. Nakajima, “Neural network learning using velocity amplitude
function”, The 3rd RIEC International Symposium on Brain Functions and Brain Computer,
Research Institute of Electrical Communication, Tohoku University, Sendai, Japan, February
18-19, 2015.

Yuta Horiuchi, “Removal of Local Minima from Back Propagation Learning in IDL Model”,
The 2nd International Symposium on Brainware LSI, Research Institute of Electrical
Communication, Tohoku University, Sendai, Japan, March 2-3, 2015.

18



5B FEEAIEY OO REMBRLHHTEE

Semiconductor Spintronics and Information Technology

B1 FE@FEIEYOZIR (KBESB)
Semiconductor Spintronics
(H.Ohno)

B2 #70— RN RESLE (BEHE— - K@t - R—NTH Ry
cRXFT7>)
Ultra-Broadband Signal Processing
(T.Otsuji, T.Suemitsu and S. Boubanga- Tombet)

B3 EFARRIZ (BE— - ZHEH)

Quantum-Optical Information Technology
(K.Edamatsu and Y.Mitsumori)
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B1 #EB#IXEYFAZIR (KHFESB)
Semiconductor Spintronics
(H. Ohno)

EAPOEFETPAL > OIRBZHIE L THEIEAT 272012, FSiLWMEIORRE, &1
BEOEREMEEOEM, KTNSO AE Y MOy AR T EERERTAOISAICET 5
WMEZfToTWnd, 51T, AMEEEICKD., SEEN DEHEEEMEFEINLIAE >
FOZJ AHRT. ROAE Y bO= g ZEERIEEROMZERFEEZT> TV 5,

Our research activities cover the areas of preparation, characterization, and application of new
classes of solid state materials as well as their quantum structures, in which electronic and spin states
can be controlled. Furthermore, we are working on research and development of advanced technology
for spintronics-based devices and integrated circuits, which are expected to realize high performance
and low power consumption owing to their nonvolatility.

1. ¥EEIEY FOZS RICEATIHE
Semiconductor Spintronics

BEEPOAE > EEROEHEZE S ZE L)L FNDOEEERAEY ho 2y X H#F
OEBZDEI LT, FEAE, BIEFEA, SBRREKRICBIT AL VEER RUZNS
R UTZFRAE AEREMEL BIBAES bOZ 7 AR TFORIEICET 5% & 115
T, Fz. SEEREEENOATY TNA A EZIUTER > THREE/ZDH L Wi
BEER R B IOERAGUE S X7 L%, A HEZAWTEB TSI LE2HES
LT AEARYBD Y ZEBRICHAT BB ZRAET 5.

We are working on spin-related phenomena in semiconductors, magnetic semiconductors, and
magnetic metals as well as novel functional spin materials and devices, in order to realize
low-power functional spintronic devices. To realize high-performance low-power consumption
spin memory and logic devices, we are developing technologies to realize advanced spin memory
and logic devices using magnetic tunnel junctions (MTIJs) consisting of ferromagnetic metal
electrodes and insulating barriers. :

1) AE> ~O=g AT 2098

Spintronics

NTFMIESTFOANY Y D TEZRANWZAE S MO AMEFCRIGE O RS,
A HEREME OO R & B,

Development of functional spin materials and structures by using molecular beam epitaxy
and sputtering, understanding and characterization of spin-related phenomena are being
carried out.

2) RNk & T OWRESR TISHICBE T 20158
Magnetic metal functional devices and their application
20 nm LAFDOAE Y O ARTAERB I OEF I THEANOBRTE, EE LU 7256
A Oy AEFOREFME, L TAE MO AR FZFRH LA D
EREEAEEZED TS, |
Development of spintronic devices with the size of less than 20 nm and their processing

technology, characterization of the fabricated spintronic devices, and fabrication of various
prototype integrated circuits employing spintronic devices are being carried out.

3) ENEHEAR K O O RTHEEOY)IE &S IZBE T 058
Properties and application of magnetic semiconductors and their quantum structures
SRR & AR 2 B DR TZH L W T NA A DI 217> T 5,
Exploration of novel spintronic semiconductor devices based on ferromagnet/semiconductor
structures is being carried out.
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4) @ b 2RIV TR T DB 5
Magnetic tunnel junctions with high output voltage
T N ERESR A b 2 RV SR I(TMR)E F O &t b 217> T s,
Development of high performance magnetic tunnel junctions (MTJs) consisting of
ferromagnetic metal electrodes with in-plane or perpendicular magnetic easy axis and
insulating barrier is being carried out.

5) @BRAE Y RO AT )NA AD BT
Metal-based spintronics devices
WH/zeEBRAE S b0 AT NA ZOIERE &2 QR ERHE. AEAEYOY
v U BEARRERAIEZT > TV,
Fabrication of metal-based spintronic devices with small dimension and characterization of
their properties and making basic spintronics-based circuits experimentally are carried out.

6) AY EARMLRERRT DT
Spin transfer torque memory and logic devices
EFH SR BENTIANT 72 A E AL AR ERICBE T 2098 217> T 5,
Characterizing spin transfer torque switching toward reduction of writing power is being
carried out.

2. MAEEICENERLRZREHIDIZOHDORAEY NOZ AMETNA REBEIFMTICET
LY
Research and Development of Spintronics Material and Device Science and Technology
for a Disaster-Resistant Safe and Secure Society

SCEREEE DRI IT EREBEO-D O] ORI TH S TIKEEICE
NIZZLREARDIED DAY > NO T AMBFT NA AEMEERBTE) Y02z k
BWT, TOVcy hZEMRECEEL TEEEAY Y F O AT —F 2 T AE
DRI MEIT NA AR ERBERAE S NOZT AT —F 2 7 AU MIFHETN
1 ADBFENMTHONT,

High-speed spintronics working memory and high-density spintronics working memory were
studied in "Research and Development of Spintronics Material and Device Science and
Technology for a Disaster-Resistant Safe and Secure Society" program under Research and
Development for Next- Generation Information Technology of MEXT.

1) MEAE PO AT —F 2 T AT BT 58758
Developments of high-speed spintronics working memory
MR D RN R EEAE LT 2EEMTAE Y hOZy AR T, kOEE=
T AY > FAZ AR T EERL . Rtz
High-speed two terminal and three terimanl devices based on magnetic tunnel junction were
fabricated and studied.

2) REBT—F 7 AEVUICET 5098
Developments of high-density spintronics working memory
40 nm¢ LA ORI 72 b > RIVEESEG EER U, Rz 7.

Magnetic tunnel junctions with a diameter less than 40 nm¢ were fabricated and studied.

3. A bhO= g ZEMREEE AW IT > AT AICET 5H %
Research and Development of distributed IT system using Spintronics based integrated
circuits

WERF MERE CRUFERTE 2%8MO T IT H#ER0OEB] OEFEMIETHD (X
B2 hozmg ZEMEEE AWZABE IT AT 4A) 70227 MZBWT, SHEf
REELHEEL TTFT N RNAT 4 YT THEHT LA > Oy ZRMEEK R
MEL - BT ORFEDTONZ.

Spintronics materials and devices for spintronics based integrated circuits that can be driven by
energy-harvesting were studied in Research activities in "Achieving ultimate Green IT
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Devices with long usage times without charging" program under Impulsing
Paradigm Change through Disruptive Technologies Program of CAO.

D) TFP=N—RZATF 4 7 THRETZAE > bO=y ZEREREREVTATE - £
BA9 2%
Developments of spintronics materials and devices for spintronics based integrated circuits
that can be driven by energy-harvesting
ITFP—N—RAT 4 VT THRETZ2AE Y hO=y AEBEEMTORE - >
INBEEEEABELE T2 WMTAE PO AHFF, KO=mHTAE O
JARTEEREL, ERFEEZRN,
Two terminal and three terimanl devices based on magnetic tunnel junction for spintronics
based integrated circuits that can be drived by energy-harvesting were fabricated and
studied.
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domain wall chirality in ultrathin CoFeB/MgO heterostructures by using different heavy metal
underlayers," IEEE International Magnetics Conference INTERMAG), Dresden, Germany, May
4-8,2014.

N. Sakimura, R. Nebashi, H. Honjo, S. Fukami, Y. Tsuji, A. Morioka, N. Kasai, H. Ohno, T.
Hanyu, T. Sugibayashi, "Three-terminal spintronics cells for high-speed and nonvolatile VLSIs
(invited)," 1EEE International Magnetics Conference (INTERMAG), Dresden, Germany, May
4-8,2014.

S. Ikeda, H. Sato, E. C. 1. Enobio, Y. Horikawa, S. Ishikawa, M. Yamanouchi, S. Fukami, S.
Kanai, F. Matsukura, T. Endoh and H. Ohno, "Magnetic tunnel junctions with (Co)FeB-MgO
double-interface recording structure for nonvolatile VLSIs (invited)," 2014 Spintronics
Workshop on LSI, Hawaii, U. S. A., June 13, 2014.

H. Ohno, "Current status and prospects of magnetoresistive random access memory technology
(invited)," 6th Forum on New Materials (CIMTEC 2014), Montecatini, Italy, June 15-19, 2014.
S. Fukami and H. Ohno," Current induced domain wall motion in Co/Ni wires for nonvolatile
memories and logic circuits (invited)," 12th RIEC International Workshop on Spintronics,
Sendai, Japan, June 25-27, 2014.

M. Hayashi, J. Torrejon , J. Kim, J. Sinha, S. Mitani, S. Takahashi, S. Maekawa, M. Yamanouchi,
and H. Ohno, "Current induced spin orbit torques and chiral magnetic texture in magnetic
heterostructures (invited)," 12th RIEC International Workshop on Spintronics, Sendai, Japan,
June 25-27, 2014.

L. Chen, F. Matsukura, T. Dietl, and H. Ohno, "Electrical detection and control of magnetization
dynamics in (Ga,Mn)As," (invited) 12th RIEC International Workshop on Spintronics, Sendai,
Japan, June 25-27, 2014.

S. Kanai, Y. Nakatani, M. Yamanouchi, S. lkeda, H. Sato, F. Matsukura, and H.
Ohno,"Magnetization switching induced by electric field (invited)," 12th RIEC International
Workshop on Spintronics, Sendai, Japan, June 25-27, 2014.

C. Zhang, M. Yamanouchi, H .Sato, S. Fukami, S. Ikeda, F. Matsukura, and H. Ohno,"In-plane
current-induced effective fields and magnetization switching in Ta/CoFeB/MgO structures," 12th
RIEC International Workshop on Spintronics, Sendai, Japan, June 25-27, 2014.

S. DuttaGupta, S. Fukami, M.Yamanouchi, C. Zhang, H. Sato, S. lkeda, F. Matsukura, and H.
Ohno, "Current and field induced domain wall creep in Ta/CoFeB/MgO wire," 12th RIEC
International Workshop on Spintronics, Sendai, Japan, June 25-27, 2014.

Y. Takeuchi, S. Ishikawa, H. Sato, S. Ikeda, M. Yamanouchi, S. Fukami, F. Matsukura, and H.
Ohno," Temperature dependence of thermal stability factor in CoFeB-MgO magnetic tunnel
junction", 12th RIEC International Workshop on Spintronics, Sendai, Japan, June 25-27, 2014.
Y. Horikawa, S. Ishikawa, S. Ikeda, H. Sato, S. Fukami, M. Yamanouchi, F. Matsukura, and H.
Ohno, "MgO cap thickness dependence of interfacial anisotropy of MgO/FeB/MgO structure,"
12th RIEC International Workshop on Spintronics, Sendai, Japan, June 25-27, 2014.

S. Ishikawa, H. Sato, M. Yamanouchi, S. Ikeda, S. Fukami, F. Matsukura, and H. Ohno," High
thermal stability of magnetic tunnel junction with CoFeB/Ta/[Co/Pt] multilayer ferromagnetic
electrode," 12th RIEC International Workshop on Spintronics, Sendai, Japan, June 25-27, 2014.
E. Hirayama, S. Kanai, K. Sato, M. Yamanouchi, H. Sato, S. Ikeda, F. Matsukura, and H. Ohno,
"In-plane anisotropy in CoFeB magnetic tunnel junction", 12th RIEC International Workshop on
Spintronics, Sendai, Japan, June 25-27, 2014.

S. D'Ambrosio, L. Chen, H. Nakayama, F. Matsukura, T. Dietl, and H. Ohno," dc voltage
measured in Py/ZnO bilayer under ferromagnetic resonance," 12th RIEC International Workshop
on Spintronics, Sendai, Japan, June 25-27, 2014.
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20.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

H. Sato, "Switching probability of spintronics devices", 10th American Institute of Mathematical
Sciences Conference on Dynamical Systems, Differential Equations and Applications (AMIS14),
Madrid, Spain, July 7-11, 2014.

H. Ohno, "Spintronics for nonvolatile VLSIs (invited)," Tsukuba Nanotechnology Symposium
(TNS’14), Tsukuba, Japan, July 25-26, 2014.

S. Fukami, C. Zhang, and H. Ohno, "Magnetic domain wall motion and spin-orbit torque
induced magnetization switching for three-terminal spintronics devices (invited)," IEEE
International Nanoelectronics Conference (INEC), Sapporo, Japan, July 28-31, 2014.

H. Ohno, "Spintronics for VLSI (invited)," 8th International Conference on the Physics and
Applications of Spin Phenomena in Solids (PASPS 8), Washington D.C., U. S. A., July 28-31,
2014.

S. Kanai, "Magnetization switching in a CoFeB/MgO magnetic tunnel junction by the
application of two successive voltage pulses," 8th International Conference on the Physics and
Applications of Spin Phenomena in Solids (PASPS 8), Washington D.C., U. S. A., July 28-31,
2014.

H. Ohno, "From compound semiconductors to spintronics (invited)," Lester Eastman Conference
on High Performance Devices, Ithaca, U. S. A., August 5-7, 2014.

L. Chen, F. Matsukura, T. Dietl, and H. Ohno, "The effect of electric-field on damping constant
of ferromagnetic semiconductor (Ga,Mn)As," 32nd International Conference on the Physics of
Semiconductors (ICPS), Austin, U. S. A., August 10-15, 2014.

H. Ohno, "Properties of CoFeB-MgO magnetic tunnel junctions down to 11nm", (Keynote),
SPIE NanoScience +Engineering, San Diego, U. S. A., August 19-21, 2014.

H. Ohno, "Thermal stability and threshold current of nanoscale magnetic tunnel junctions
(invited)," International Workshop on Nanomaterials (M-SNOWS), Nancy, France, September
8-11, 2014.

E. Hirayama, S. Kanai, K. Sato, M. Yamanouchi, H. Sato, S. Ikeda, F. Matsukura, and H. Ohno,
"In-Plane Anisotropy of a CoFeB-MgO Magnetic Tunnel Junction with Perpendicular Magnetic
Easy Axis," International Conference on Solid State Devices and Materials (SSDM), Tsukuba,
Japan, September 8-10, 2014.

K. Watanabe, S. Ishikawa, H. Sato, S. Ikeda, M. Yamanouchi, S. Fukami, F. Matsukura, and H.
Ohno, "Dependence of Magnetic Properties of MgO/CoFeB/Ta Stacks on CoFeB and Ta
Thicknesses," International Conference on Solid State Devices and Materials (SSDM), Tsukuba,
Japan, September 8-10, 2014 .

S. Miura, H. Honjo, K. Kinoshita, K. Tokutome, H. Koike, S.Ikeda, T. Endoh and H. Ohno,
"Properties of Perpendicular-Anisotropy Magnetic Tunnel Junctions Fabricated over The Cu
Via," International Conference on Solid State Devices and Materials (SSDM), Tsukuba, Japan,
September 8-10, 2014.

H. Koike, T. Ohsawa, S. Miura, H. Honjo, K. Kinoshita, S. Ikeda, T. Hanyu, H. Ohno, and T.
Endoh, "A Power-Gated 32bit MPU with a Power Controller Circuit Activated by
Deep-Sleep-Mode Instruction Achieving Ultra-Low-Power Operation, " International
Conference on Solid State Devices and Materials (SSDM), Tsukuba, Japan, September §-10,
2014.

H. Sato, T. Yamamoto, E. C. 1. Enobio, M. Yamanouchi, S. Ikeda, S. Fukami, K. Kinoshita, F.
Matsukura, N. Kasai, and H. Ohno, "Switching Current and Thermal Stability of Perpendicular
Magnetic Tunnel Junction with MgO/CoFeB/Ta/CoFeB/MgO Recording Structure Scaling
Down to IX nm (invited)," International Conference on Solid State Devices and Materials
(SSDM), Tsukuba, Japan, September §-10, 2014.

T. Ohsawa, S. Miura, H. Honjo, S. Ikeda, T. Hanyu, H. Ohno, and T. Endoh, "A 500ps/8.5ns
Array Read/Werite Latency 1MB Twin ITIMTJ STT-MRAM designed in 90 nm CMOS/40 nm
MTJ Process with Novel Positive Feedback S/A Circuit," International Conference on Solid
State Devices and Materials (SSDM), Tsukuba, Japan, September 8-10, 2014.

H. Ohno, "Spintronic Nano-Devices for Nonvolatile VLSIs (invited)," 1st University of
Chicago/AIMR Joint Research Center Workshop, Sendai, Japan, September 18-19, 2014.

S. Fukami, S. DuttaGupta, C. Zhang, and H. Ohno, "Three-Terminal Spintronics Devices for
Nonvolatile Memory and Logic (invited)," 11th International Conference on Flow Dynamics
(ICFD), Sendai, Japan, October 8-10, 2014.

H. Ohno, "Spintronics — recent advances (invited)," 4th imec-Stanford International Workshop
on Resistive Memories," Stanford, U. S. A., October 27-28, 2014.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

S. Fukami, C. Zhang, and H. Ohno," Three-Terminal Nonvolatile Spintronics Memory Device
using Spin-Transfer Torque and Spin-Orbit Torque (invited)," 14th Non-Volatile Memory
Technology Symposium (NVMTS 2014), Jeju, Korea, October 27-29, 2014.

S. Duttagupta, S. Fukami, M. Yamanouchi, H. Sato, F. Matsukura, and H. Ohno," Domain wall
creep in Ta/CoFeB/MgO wire induced by current field," 59th Annual Magnetism and Magnetic
Materials Conference (MMM), Honolulu, Hawaii, U. S. A., November 3-7, 2014.

E. Hirayama, S. Kanai, H. Sato, F. Matsukura, and H. Ohno, "In-plane magnetic field angle
dependence of ferromagnetic resonance frequency in a nanoscale CoFeB-MgO magnetic tunnel
junction," 59th Annual Magnetism and Magnetic Materials Conference (MMM), Honolulu,
Hawaii, U. S. A., November 3-7, 2014.

C. Zhang, S. Fukami, H. Sato, M. Yamanouchi, F. Matsukura, and H. Ohno, "Device size
dependence of magnetization reversal by spin-orbit torque in Ta/CoFeB/MgO structure down to
sub 100 nm," 59th Annual Magnetism and Magnetic Materials Conference (MMM), Honolulu,
Hawaii, U. S. A., November 3-7, 2014.

H. Sato, E. C. 1. Enobio, M. Yamanouchi, S. Ikeda, S. Fukami, S. Kanai, F. Matsukura, and H.
Ohno, "Intrinsic critical current and thermal stability factor of MgO/CoFeB/Ta/CoFeB/MgO
recording structure scaling down to 11 nm," 59th Annual Magnetism and Magnetic Materials
Conference (MMM), Honolulu, Hawaii, U. S. A., November 3-7, 2014.

H. Ohno,"Spintronics materials and devices for nonvolatile VLSIs," (Plenary), 1st International
Symposium on Interactive Materials Science Cadet Program (iISIMSC), Osaka, Japan, November
16-19, 2014.

H. Ohno, "Nano-scale magnetic tunnel junction for nonvolatile VLSIs (invited)," 2nd
Internaional Symposium on Functionality of Organized Nanostructures 2014 (FON14), Tokyo,
Japan, November 26-28, 2014.

H. Ohno, "Korea University Special Seminar (invited)," Korea University Special Seminar,
Seoul, Korea, Dec. 4, 2014.

E. Hirayama, S. Kanai, H. Sato, F. Matsukura, H. Ohno, "Properties of Nanoscale Magnets
Investigated by Homodyne-Detected Ferromagnetic Resonance," 8th High-Tech Research Center
Symposium, "New Frontiers in Functional Materials", Toho University, Funabashi, Dec. 6, 2014.
E. Hirayama, S. Kanai, H. Sato, F. Matsukura, H. Ohno, "Properties of Nanoscale Magnets
Investigated by Homodyne-Detected Ferromagnetic Resonance," 8th High-Tech Research Center
Symposium, "New Frontiers in Functional Materials", Toho University, Funabashi, Dec. 6, 2014.
S. Miyakozawa, L. Chen, F. Matsukura, and H. Ohno," Temperature dependence of in-plane
magnetic anisotropy in (Ga,Mn)As codoped with Li," 19th Physics and Applications of
Spin-related Phenomena in Semiconductors (PASPS-19), Tokyo, Japan, December 15-16, 2014.
H. Nakayama, L. Chen, H. W. Chang, F. Matsukura, and H. Ohno, "DC voltages in
Pt/(Ga,Mn)As under ferromagnetic resonance," 19th Physics and Applications of Spin-related
Phenomena in Semiconductors (PASPS-19), Tokyo, Japan, December 15-16, 2014.

T. Hanyu, D. Suzuki, A. Mochizuki, M. Natsui, N. Onizawa, T. Sugibayashi, S. Ikeda, T. Endoh,
and H. Ohno, "Challenge of MOS/MTJ-Hybrid Nonvolatile Logic-in Memory Architecture in
Dark-Silicon Era (invited)," 2014 International Electron Devices Meeting (IEDM), San
Francisco, U. S. A., December 15-17,2014.

S. Ikeda, H. Sato, E. C. L. Enobio, S. Ishikawa, M. Yamanouchi, S. Fukami, F. Matsukura, T.
Eodoh, and H. Ohno,"Perpendicular-Anisotropy CoFeB-MgO Based Magnetic Tunnel Junctions
Scaling Down to 1X nm (invited)," 2014 International Electron Devices Meeting (IEDM), San
Francisco, U. S. A., December 15-17, 2014.

H. Ohno, "Nanoscale Magnetic Tunnel Junction (invited)," Nanyang Technological University
Seminar, Singapore, Dec. 18, 2014.

H. Ohno, "Spintronics Devices for Integrated Circuits — An Overview (invited)," 1st CIES
Technology Forum, Tokyo, Japan, March 19, 2015.

(EIBxERETER] (HEITT)

1.

N. Onizawa, S. Matsunaga, and T. Hanyu, "A Compact Soft-Error Tolerant Asynchronous
TCAM Based on a Transistor/Magnetic-Tunnel-Junction Hybrid Dual-Rail Word Structure,"
20th IEEE International Symposium on Asynchronous Circuits and Systems (ASYNC), Potsdam,
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10.

Germany, May 12, 2014.

N. Onizawa, S. Matsunaga, N. Sakimura, R. Nebashi, T. Sugibayashi, and T. Hanyu,
"Soft-Delay-Error Evaluation in Content-Addressable Memory," IEEE 44th International
Symposium on Multiple-Valued Logic (ISMVL 2014), Bremen, Germany, May 21, 2014.

N. Onizawa, S. Matsunaga, and T. Hanyu, "Design of a Soft-Error Tolerant
9-Transistor/6-Magnetic-Tunnel-Junction Hybrid Cell Based Nonvolatile TCAM," 12th IEEE
International New Circuits and Systems Conference (NEWCAS 2014), Trois-Rivieres, Canada,
June 24, 2014.

T. Yu, H. Naganuma, N. Inami, Y. Kawada, M. Oogane, and Y. Ando, "Effect of microwave on
magnetization switching in magnetic tunnel junction," IEEE International Conference on
Microwave Magnetics 2014, Sendai, Japan, July 1, 2014.

M. Hayashi, "Spin orbit torques and chiral magnetism in ultrathin magnetic heterostructures
(invited)," 59th Annual Magnetism & Magnetic Materials Conference (MMM2014), Hawaii,
USA, November 4, 2014.

T. Yu, H. Naganuma, M. Oogane, and Y. Ando, "Modulation of magnetoresistance in magnetic
tunneling junction by microwave," 59th Annual Magnetism & Magnetic Materials Conference
(MMM2014), Hawaii, USA, November 6, 2014.

Kab-Jin Kim, T. Moriyam, H. Tanigawa, E. Kariyada, T. Ono, "Negligible transient effect for
current-induced domain-wall motion in ferromagnetic Co/Ni nanowires," 59th Annual
Magnetism & Magnetic Materials Conference (MMM2014), Hawaii, USA, November 7, 2014.

T. Ono, "Current-induced magnetic domain wall motion (invited)," Yukawa International
Seminar (YKIS) 2014, Kyoto, Japan, December 4, 2014.

T. Hanyu, "Nonvolatile Logic-in-Memory Architecture for Ultra-Low Power VLSI Systems
(invited)," 2015 International Solid-State Circuits Conference (ISSCC), San Francisco, USA,
February 26, 2015.

T. Hanyu, D. Suzuki, N. Onizawa, S. Matsunaga, M. Natsui and A. Mochizuki,
"Spintronics-Based Nonvolatile Logic-in-Memory Architecture Towards an Ultra-Low-Power
and Highly Reliable VLSI Computing Paradigm (invited)," Design, Automation, and Test in
Europe (DATE 2015), Grenoble, France, March 11, 2015.
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B2 70— KNV RESULE (BARE— - KA - KR—NDHRy b
RATFT77YV)
Ultra-Broadband Signal Processing
(T.Otsuji, T.Suemitsu and S. Boubanga-Tombet)

FREI VR - TINIVYEFEBEFT/NA XADOHME
Novel millimeter-wave and terahertz-wave integrated microelectronic devices

WERIZREDE Eﬁ?ﬂZmJﬁT% 22U - TINIVVIE (T I UK #OHINZ .
FERMT 272017, AEETHET 55 L WEFTNA ABIREE S X TA DRI &,
TS OEHESE - FHUIS AT ANOIERICET 20FRE 2T Tha. %I, #
BARANTOEAEBEICRET 2 - Ru 7 I X HBE WD H L WEHERBIZZIM L
RO —L 2 M T INIVYBEHERE - EHUETNA ZOWERFEEED T
W, BTTNA R - HTTNA ARG OIERR 2RI RS 27 L —o A)—&
LTEHLTWS, F0C, Y7 HREBICRELRRT T I XE > O 8kt E
BTRNCHIEIT 2 Z EICX > T MROEFUBEREZ R/ TH/ZT TNV HAY
T UV B AT LAORIMICEDHATNYS, H=12, FiMk: 757> (B
7575748 ZRAWHFEET SNV L —H—LR50CHBR&E®ENT > PA5 D
BFZHEL TD. 51T, INSHRAREHOBTO— RN RTFNA A - HiEZ
JRA LT, R EREE PR - R ED O DT IRsHUEA OB FE EED T\ 5,
We are developing novel, integrated electron devices and circuit systems operating in the
millimeter-wave and terahertz regions. One example is the frequency-tunable plasmon-resonant
terahertz emitters, detectors, and modulators. Another example is unique electromagnetic
metamaterial circuit systems based on optoelectronic dispersion control of low-dimensional
plasmons. We are also pursuing graphene-based new materials to create new types of terahertz
lasers and ultrafast transistors, breaking through the limit on conventional transistor/laser
operation. By making full use of these world-leading device/circuit technologies, we are
exploring future ultra-broadband wireless communication systems as well as
spectroscopic/imaging systems for safety and security.

(EFiftams]
1. D. Svintsov, T. Otsuji, V. Mitin, M.S. Shur, and V. Ryzhii, "Negative terahertz conductivity in

disordered graphene bilayers with population inversion," Appl. Phys. Lett., Vol. 106, Iss. 11, pp.
113501-1-5, March 2015. DOI: 10.1063/1.4915314

2. S. Takabayashi, M. Yang, T. Eto, H. Hayashi, S. Ogawa, T. Otsuji, and Y. Takakuwa,
"Controlled oxygen-doped diamond-like carbon film synthesized by photoemission-assisted
plasma," Diamond and Related Materials, Vol. 53, pp. 11-17, March 2015. DOL
10.1016/j.diamond.2015.01.001

3. M.Y. Morozov, A.R. Davoyan, I.M. Moiseenko, A. Satou, T. Otsuji, and V.V. Popov, "Active
guiding of Dirac Plasmons in graphene," Appl. Phys. Lett., Vol. 106, pp. 061105-1-5, Feb. 2015.
DOI: 10.1063/1.4907644

4. T. Kawasaki, K. Sugawara, A. Dobroiu, T. Eto, Y. Kurita, K. Kojima, Y. Yabe, H. Sugiyama, T.
Watanabe, T. Suemitsu, V. Ryzhii, K. Iwatsuki, Y. Fukada, J. Kani, J. Terada, N. Yoshimoto, K.
Kawahara, H. Ago, and T. Otsuji, "Graphene-channel FETs for photonic frequency
double-mixing conversion over the sub-THz band," Solid State Electron., Vol. 103, pp. 216-221,
Jan. 2015. DOI: 10.1016/}.sse.2014.07.009

5. D. Svintsov, V.G, Leiman, V. Ryzhii, T. Otsuji, and M.S. Shur, "Graphene
nanoelectromechanical resonators for detection of modulated terahertz radiation," J. Phys. D,
Vol. 47, Iss. 50, pp. 505105-1-7, Nov. 2014. DOI: 10.1088/0022-3727/47/50/505105

6. T. Otsuji and M.S. Shur, "Terahertz plasmonics: good results and great expectations," IEEE
Microwave Magazine, Vol. 15, Iss. 7, pp. 43-50, Nov-Dec. 2014. DOL
10.1109/MMM.2014.2355712
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7.

10.

11.

12.

13.

14.

15.

16.

D. Svintsov, V. Ryzhii, and T. Otsuji, "Negative dynamic Drude conductivity in pumped
graphene," Appl. Phys. Express, Vol. 7, Iss. 11, pp. 115101-1-4, Nov. 2014. DOLIL:
10.7567/APEX.7.115101

V. Ryzhii, A. Satou, T. Otsuji, M. Ryzhii, V. Mitin and M. S. Shur, "Graphene vertical
hot-electron terahertz detectors," J. Appl. Phys., Vol. 116, Iss. 11, pp. 114504-1-9, 2014. DOLI:
10.1063/1.4895738

S. Takabayashi, M. Yang, S. Ogawa, H. Hayashi, R. Jesko, T. Otsuji, Y. Takakuwa,
"Relationship between the structure and electrical characteristics of diamond-like carbon films,"
J. Appl. Phys., Vol. 116, Iss. 09, pp. 093507-1-11, Sept. 2014. doi: 10.1063/1.4894626

D. Svintsov, V. Ryzhii, A. Satou, T. Otsuji, and V. Vyurkov, "Carrier-carrier-scattering and
negative dynamic conductivity in pumped graphene," Opt. Express, Vol. 22, No. 17, pp.
19873-19886, Aug. 2014. DOI: 10.1364/0E.22.019873

Kengo Kobayashi, Shinya Hatakeyama, Tomohiro Yoshida, Yuhei Yabe, Daniel Piedra, Tomdas
Palacios, Taiichi Otsuji, Tetsuya Suemitsu, "Improved breakdown voltage and RF
characteristics in AlGaN/GaN high electron mobility transistors achieved by slant field plates,"
Appl. Phys. Express, Vol. 7, No. 09, pp. 096501-1-4, Aug. 2014. DOI: 10.7567/APEX.7.096501

Kengo Kobayashi, Shinya Hatakeyama, Tomohiro Yoshida, Daniel Piedra, Tomds Palacios,
Taiichi Otsuji, Tetsuya Suemitsu, "Current collapse suppression in AlGaN/GaN HEMTs by
means of slant field plates fabricated by multi-layer SiCN," Solid State Electron.,Vol. 101, pp.
63-69, Nov. 2014. DOI: 10.1016/j.ss¢.2014.06.022

S.A. Boubanga Tombet, Y. Tanimoto , A. Satou , T. Suemitsu , Y. Wang , H. Minamide , H. Ito,
D. V. Fateev , V.V. Popov , and T. Otsuji, "Current driven detection of terahertz radiation in
dual-grating-gate plasmonic detector," Appl. Phys. Lett., Vol. 104, Iss. 26, pp. 262104-1-4, June
2014. DOI: 10.1063/1.4886763

Y. Kurita, G. Ducournau, D. Coquillat, A. Satou, K. Kobayashi, S.A. Boubanga-Tombet, Y.M.
Meziani, V.V. Popov, W. Knap, T. Suemitsu, and T. Otsuji, "Ultrahigh sensitive sub-terahertz
detection by InP-based asymmetric dual-grating-gate high-electron-mobility transistors and
their broadband characteristics," Appl. Phys. Lett., Vol. 104, Iss. 25, pp. 251114-1-4, June 2014.
DOI: 10.1063/1.4885499

T. Yoshida, K. Kobayashi, T. Otsuji, and T. Suemitsu, "Impact of T-gate stem height on parasitic
gate delay time in InGaAs-HEMTs," Solid State Electron., Vol. 102, pp. 93-97, Dec. 2014. DOI:
10.1016/j.ss€.2014.06.005

V. Ryzhii, T. Otsuji, V. Ya Aleshkin, A.A. Dubinov, M. Ryzhii, V. Mitin, and M.S. Shur,
"Voltage-tunable terahertz and infrared photodetectors based on double-graphene-layer
structures," Appl. Phys. Lett., vol. 104, pp. 163505-1-4, April 2014. DOI: 10.1063/1.4873114

(E R sE K]

1.

T. Suemitsu, K. Kobayashi, S. Hatakeyama, N. Yasukawa, T. Yoshida, T. Otsuji, D. Piedra, and
T. Palacios, "A New Process Approach for Slant Field Plates in GaN-Based HEMTs," 7th Int.
Symp. On Advanced Plasma Science and Its Applications for Nitrides and Nanomaterials,
14a-D7-2, Nagoya, Japan, B2-1-02, 29 March 2015. (invited)

T. Otsuji, S. Boubanga Tombet, and V. Ryzhii, "Recent advances in graphene heterostructures
toward the creation of terahertz lasers," Graphene 2015: 5th Edition of the European
Conference in Graphene and 2D Materials, Bilbao, Spain, 10-13 March 2015. (invited)

V.V. Popov, D.V. Fateev, A. Satou, S.A. Boubanga-Tombet, Y. Kurita, T. Watanabe, and T.
Otsuji, "Terahertz photocurrents generated in two-dimensional electron systems by

non-centrosymmetric plasmon modes," OTST: Int. Conf. on Optical Terahertz Science and
Technology, PS3-1, San Diego, CA, USA, 8-13 March 2015.
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11.

12.

13.

14.

15.

16.

17.

A. Satou, T. Kawasaki, S. Hatakeyama, S. Boubanga Tombet, T. Suemitsu, G. Ducournau, D.
Coquillat, D.V. Fateev, V.V. Popov, Y.M. Meziahi, and T. Otsuji, "Geometrical dependence of
ultrahigh responsivity and its broadband characteristics of InP-based asymmetric
dual-grating-gate high-electron-mobility transistors," OTST: Int. Conf. on Optical Terahertz
Science and Technology, PS2-9, San Diego, CA, USA, 8-13 March 2015.

S. Boubanga Tombet, D. Yadav, T. Watanabe, V. Ryzhii, and T. Otsuji, "Terahertz emission in a
double-graphene-layer heterostructure," OTST: Int. Conf. on Optical Terahertz Sci. and Technol.
Dig., p. 56, San Diego, CA, USA, 8-13 March 2015.

Taiichi Otsuji, Akira Satou, Takayuki Watanabe, Stephane Albon Boubanga-Tombet, Alexander
Dubinov, Vyacheslav V. Popov, Michael Shur, and Victor Ryzhii, "Recent advances in the
research toward graphene-based terahertz lasers," SPIE Photonics West, 9382-43, San Francisco,
CA, USA, 7-12 Feb. 2015. (invited); Proc. SPIE Vol. 9382, pp. 938219-1-10, March 2015.
DOI: 10.1117/12.2079411

T. Watanabe, T. Kawasaki, A. Satou, S.A. Boubanga Tombet, T. Suemitsu, G. Ducournau, D.
Coquillat, W. Knap, H. Minamide, H. Ito, YM. Meziani, V.V. Popov, and T. Otsuji,
"Room-temperature zero-bias plasmonic THz detection by asymmetric dual-grating-gate
HEMT,"SPIE Photonics West, Paper No. 9362-13, San Francisco, CA, USA, 11 Feb. 2015;
Proc. SPIE Vol. 9362, pp. 93620F-1-7, March 2015. DOI: 10.1117/12.2079411

S.A. Boubanga Tombet, A. Satou, V.V. Popov, and T. Otsuji, "THz detection using a
dual-grating-gate plasmonic detector,” TeraNano-V: The Fifth International Symposium on
Terahertz Nanoscience, Martinique, Fort de France, 1-5 Dec. 2014.

T. Otsuji, V. Ryzhii, A. Dubinov, V. Popov, V. Mitin, and M.S. Shur, "Graphene heterostructures
for current-injection terahertz lasing," TeraNano-V: The Fifth International Symposium on
Terahertz Nanoscience, S12, 1530-1610, Martinique, Fort de France, 1-5 Dec. 2014. (invited)

T. Otsuji, "Recent advances in the research toward graphenebased terahertz lasers," Indo-Japan
Program on "Graphene and Related Materials," INCASR, Bangalore, India, 5-6 Nov. 2014.
(invited)

S. Boubanga Tombet, T. Otsuji, V. Popov, and W. Knap, "Plasmon-resonant terahertz emitters
and detectors and their system applications,” ICMNE: Int. Conf. on Micro- and
Nano-Electronics, 1.2-04, Zvenigorod, Moscow Region, Russia, 6-10 Oct. 2014. (invited)

V. Ryzhii, T. Otsuji, M. Ryzhii, V. Mitin, and M.S. Shur, "Graphene terahertz electronics and
optoelectronics," ICMNE: Int. Conf. on Micro and Nano-Electronics, L2-03, Zvenigorod,
Moscow Region, Russia, 6-10 Oct. 2014. (invited)

T. Otsuji, T. Watanabe, A. Satou, S. A. Boubanga-Tombet, A. Dubinov, V. V. Popov, V. Mitin, V.
Ryzhii, "Giant Terahertz Gain by Excitation of Surface Plasmon Polaritons in Optically Pumped
Graphene," ISGD: 4th International Symposium on Graphene Devices, A4.05, Seattle, USA, 25
Sept. 2014. (invited)

V. Ryzhii and T. Otsuji, "Concepts of double-graphene-layer terahertz plasmonic devices,"
ISGD: 4th International Symposium on Graphene Devices, A1.06, Seattle, USA, 22 Sept. 2014.
(invited)

M.B. Hussin, K. Sugawara, T. Suemitsu, and T. Otsuji, "Improving Graphene Field-Effect
Transistor Performance by Self-Aligned Source/Drain Process with Aluminum Sacrificial
Layer," RPGR 2014: the 6th Int. Conf. on Recent Progress on Graphene Research, PH-06,
Taipei, 21-25 Sept. 2014.

T. Itatsu, E. Sano, Y. Yabe, V. Ryhzii, and T. Otsuji, "Increased terahertz emission from
monolayer graphene with field enhancement effect,"RPGR 2014: the 6th Int. Conf. on Recent
Progress on Graphene Research, PH-13, Taipei, 21-25 Sept. 2014.

D. Coquillat, P. Zagrajek, N. Dyakonova, K. Chrzanowski, J. Marczewski, Y. Kurita, A. Satou,
K. Kobayashi, S. Boubanga Tombet, V. V. Popov, T. Suemitsu, T. Otsuji, W. Knap, "Detection
of terahertz and mid-infrared radiations by InP-based asymmetric dual-grating-gate HEMTs,"
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27.

28.
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30.

IRMMW-THz: Int. Conf. on Infrared, Millimeter, and Terahertz Waves Dig., pp. 1-2, Tucson,
AZ, USA, 15-19 Sept. 2014. DOI: 10.1109/IRMMW-THz.2014.6956522

T. Itatsu, E. Sano, Y. Yabe, V. Ryhzii, T. Otsuji, "Enhanced terahertz emission from monolayer
graphene with metal mesh structure," International Conference on Diamond and Carbon
Materials, P2.108, Madrid, Spain, 7-11 Sept. 2014.

V.V. Popov, T. Otsuji, and V. Ryzhii, "Amplification of terahertz radiation by graphene
metasurfaces," Metamaterials 2014: The 8th International Congress on Advanced
Electromagnetic Materials in Microwaves and Optics Proc., pp. 244-246, Tech. Univ. Denmark,
Denmark, 27 Aug. 2014. DOI: 10.1109/MetaMaterials.2014.6948662

D. Coquillat, Y. Kurita, K. Kobayashi, N. Dyakonova, F. Teppe, C. Consejo, D. But, T. Otsuji,
and W. Knap, "Contribution of ideality factor, gate leakage current, and loading effect to
terahertz detection by asymmetric dual-grating gate HEMTs," Condensed Matter in Paris,
TU-71, Paris, France 25 Aug. 2014.

S. Boubanga Tombet, T. Otsuji, A. Satou, A.A. Dubinov, V.V. Popov, and V. Ryzhii, "Graphene
active plasmonics for new types of terahertz laser," Condensed Matter in Paris, TU-70, Paris,
France 25 Aug. 2014.

T. Otsuji, V. Ryzhii, S. Boubanga Tombet, T. Watanabe, A. Satou, M. Ryzhii, A. Dubinov, V. Ya
Aleshkin, V. Popov, V. Mitin, and M.S. Shur, "Graphene plasmonic heterostructures for new
typse of terahertz lasers," SPIE Optics + Photonics 2014, Conf. 9199, Terahertz Emission,
Detection and Applications V, 9199-14, San Diego, CA, USA, 17 Aug. 2014. (invited); Proc.
SPIE, Vol. 9199, pp. 91990F-1-10 DOI: 10.1117/12.2061510

Y. Koseki, A. Satou, V. Ryzhii, V. Vyurkov, and T. Otsuji, "Damping mechanism of terahertz
plamons in graphene on a heavily-doped substrate," ICPS: 32nd Int. Conf. on the Physics of
Semiconductors, Carbon: Nanotube & Graphene II, 1205-1220, Austin, TX, USA, 13 Aug.
2014.

T. Yoshida, M. Oyama, K. Watanabe, Y. Umeda, T. Otsuji, and T. Suemitsu, "Impact of drain
conductance in InGaAs-HEMTs operated in a class-F amplifier," LEC: 2014 Lester Eastman
Conference on High Performance Devices Proc., S3-P4, pp. 36-37, Cornell Univ., NY, USA, 7
Aug. 2014.

T. Otsuji, V. Ya Aleshkin, A.A. Dubinov, M. Ryzhii, V. Mitin, M.S. Shur, and V. Ryzhii,
"Terahertz lasing and detection in double-graphene-layer structures," LEC: 2014 Lester
Eastman Conference on High Performance Devices Proc., S7-N2, pp. 103-104, Cornell Univ.,
NY, USA, 7 Aug. 2014.

T. Otsuji, A. Satou, S. Boubanga Tombet, V. Ryzhii, V.V. Popov, and M.S. Shur, "Graphene
plasmonic heterostructures for terahertz device applications," 16th Int. Conf. on Laser Optics
2014, Th-RB-36, St. Pertersburg, Russia, 3 July 2014. (invited)

T. Otsuji, V.Y. Aleshkin, A.A. Dubinov, M. Ryzhii, V. Mitin, M.S Shur, and V. Ryzhii,
"Terahertz emission and detection in double-graphene-layer structure," DRC: The 72nd Device
Research Conference Dig., pp. 159-160, Santa Barbara, CA, USA, 23 June 2014. DOLI:
10.1109/DRC.2014.6872346

T. Watanabe, A. Satou, T. Suemitsu, W. Knap, V.V. Popov, V. Ryzhii, M. Shur, and T. Otsuji,
"Plasmonic terahertz monochromatic coherent emission from an asymmetric chirped
dual-grating-gate InP-HEMT with highly asymmetric resonant cavities," RJUS TeraTech-2014:
The 3rd Russia-Japan-USA Symp. on Fundamental & Applied Problems of Terahertz Devices
& Technologies Proc., S4-1T3, pp. 39-40, Buffalo, NY, USA, 20 June 2014. (invited)

Y. Koseki, A. Satou, V. Ryzhii, V. Vyurkov, and T. Otsuji, "Damping mechanism of terahertz
plasmons in graphene on heavily-doped substrate,” RJUS TeraTech-2014: The 3rd
Russia-Japan-USA Symp. on Fundamental & Applied Problems of Terahertz Devices &
Technologies Proc., P7, pp. 48-50, Buffalo, NY, USA, 20 June 2014.

A. Satou, Y. Kurita, G. Ducournau, D. Coquillat, K. Kobayashi, S. Boubanga Tombet, Y.M.
Meziani, V.V. Popov, W. Knap, T. Suemitsu, and T. Otsuji, "Ultrahigh sensitive sub-terahertz
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37.

38.

plasmonic detector based on asymmetri ual-grating-gate HEMT," RJUS TeraTech-2014: The
3rd Russia-Japan-USA Symp. on Fundamental & Applied Problems of Terahertz Devices &
Technologies Proc., S3-IT1, pp. 21-23, Buffalo, NY, USA, 20 June 2014. (invited)

D. Svintsov, V. Leiman, V.Vyurkov, V. Ryzhii, and T. Otsuji, "Demodulation of terahertz signals
using plasma and mechanical resonances in double graphene layer structures," RJUS
TeraTech-2014: The 3rd Russia-Japan-USA Symp. on Fundamental & Applied Problems of
Terahertz Devices & Technologies Proc., S2-1T2, pp. 18-19, Buffalo, NY, USA, 18 June 2014.
(invited)

T. Otsuji, A. Satou, M. Ryzhii, V. Popov, V. Mitin, and V. Ryzhii, "Challenges to create
graphene terahertz lasers," 2nd Russia-Japan-USA Symposium on the Fundamental and Applied
Problems of Terahertz Devices and Technologies, RJUS TeraTech 2013; Moscow; Russian
Federation, 3-6 June 2013. (invited) ; J. Phys. Conf. Ser., Vol. 486, Iss. 1, pp. 012007-1-3, 2014.
DOI: 10.1088/1742-6596/486/1/012007

T. Otsuji, "Recent advances in 2D electronic and plasmonic terahertz devices," RJUS
TeraTech-2014: The 3rd Russia-Japan-USA Symp. on Fundamental & Applied Problems of
Terahertz Devices & Technologies Proc., (IEEE EDS Distinguished Lecture), PL-1, pp. 11-12,
Buffalo, NY, USA, 18 June 2014. (invited, public lecture)

V. Ryzhii, T. Otsyji, V. Ya Aleshkin, A.A. Dubinov, M. Ryzhii, V. Mitin, and M.S. Shur,
"Graphene plasmonic heterostructures for lasing and detection of terahertz radiation," RJUS
TeraTech-2014: The 3rd Russia-Japan-USA Symp. on Fundamental & Applied Problems of
Terahertz Devices & Technologies Proc., S1-PT1, pp. 8-9, Buffalo, NY, USA, 18 June 2014.
(plenary, invited)

T. Kawasaki, T. Watanabe, T. Fukushima, Y. Yabe, S.A. Boubanga Tombet, A. Satou, A.A.
Dubinov, V.Y. Aleshkin, V. Mitin, V. Ryzhii, and T. Otsuji, "Gain enhancement effect of surface
plasmon polaritons in optically pumped monolayer graphene," in CLEO: 2014, OSA Technical
Digest (online) (Optical Society of America, 2014), paper SF2F.4, San Jose, CA, USA, 13 June
2014. DOI: 10.1364/CLEO_SI1.2014.SF2F.4

Shinya Hatakeyama, Kengo Kobayashi, Tomohiro Yoshida, Taiichi Otsuji, Tetsuya Suemitsu,
"RF characteristics of AlGaN/GaN HEMTs with slant field plates," ISCS: the 41st Int. Symp.
On Compound Semiconductors, Th-C1-6, Montpellier, France, 11-15 May 2015.

V. Mitin, V. Ryzhii, T. Otsuji, M. Ryzhii, and M. Shur, "Double graphene-layer structures for
adaptive devices," SPIE DSS: 2014 Defense + Security, Conference on "Micro- and
Nanotechnology Sensors, Systems, and Applications VI," Baltimore, MD, USA, May 5-9, 2014.
(invited); Proc. SPIE, Vol. 9083, pp. 90830A-1-12, June, 2014. doi:10.1117/12.2050218

T. Otsuji, T. Watanabe, S. Boubanga Tombet, A. Satou, A.A. Dubinov, V.Ya Aleshkin, V. Mitin,
and V. Ryzhii, "Giant terahertz gain by excitation of surface plasmon polarities in optically
pumped graphene," SPIE DSS: 2014 Sensing Technology + Applications, Conference ST105 on
Terahertz Physics, Devices, and Systems VIII: Advanced Applications in Industry and Defense,
Baltimore, MD, 5 - 9 May 2014. (invited); Proc. SPIE, Vol. 9102, pp. 910201-1-5, June 2014.
doi: 10.1117/12.2055376
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1.

Quantum-Optical Information Technology
(K.Edamatsu and Y. Mitsumori)

AFERVCEFHERBERMTORRE

Quantum info-communication technology using photons

PR PRGN ERER AW BT DIV TORE I FIEERTEL
TWd, £o, BEEEEICB T 2B 0T L NV TONFEIERBE, T ORIEDOET
BIEIC BT 2 REBILORHEEEREFRICTOWTHIEL T 5.

We investigate the generation and detection technique of entangled photon pairs using
semiconductor and quasi-phase-matched (QPM) nonlinear optical materials. Also investigated are
the optical nonlinearity of waveguide media at a single-photon level and the error-disturbance
uncertainty relation in quantum measurement of photon polarization.

*BEEFRY FEAVCEFEREE

Semiconductor quantum dots for quantum info-communication
BTERBEEANOICHZBE LU FEEET Ry bOJMEB XIOCEFEFWREEZ
FEL T2,

We investigate the spectroscopic and quantum optical properties of semiconductor quantum dots
in view of quantum info-communication technology.

Eeftam ]

BIRE—, YA BRETOANHEEERLR, AYE 83, No.5, 390-393 (2014).

2. Fi#AZE—, &H3CE, So-Young Baek, /NMNEIFHE, EFHIEICHRITHRE - EILOFH & RHE

ETERIfR, HAMELZEEEE 70, No. 3, 188-193 (2015).

(E =T ]

1.

K. Edamatsu, S.-Y. Baek, F. Kaneda, and M. Ozawa, "Experimental test of error-disturbance
uncertainty relations by weak measurement," 23th International Laser Physics Workshop
(LPHYS'14), Sofia, Bulgaria, July 14-18, 2014, (Invited).

K. Edamatsu, S.-Y. Baek, F. Kaneda, and M. Ozawa, "Experimental test of error-disturbance
uncertainty relations by weak measurement," SPIE Optics and Photonics 2014, San Diego, USA,
Augst 17-21 2014, (Invited).

K. Edamatsu, S.-Y. Baek, F. Kaneda, and M. Ozawa, "Experimental test of error-disturbance
uncertainty relations by weak measurement," Discussion Meeting on Quantum Measurements
2014, Bangalore, India, October 22-24 2014, (Invited).

K. Edamatsu, S.-Y. Baek, F. Kaneda, and M. Ozawa, "Experimental test of error-disturbance
uncertainty relations by weak measurement," International Workshop on Weak Value and Weak
Measurement, Tokyo, Japan, March 19-20, 2015, (Invited).
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Cl1 F/9FTFNAR (EHEX)

1.

3.

Nano-Molecular Devices(M. Niwano)

BERDFTNARADREA - REDF/ R —)VEER - Hl#
Nanometer-scale analysis and control of surfaces and interfaces of organic molecular
devices

HIT A AORM - RECORKES ) A —VCRITL. TOBIEFAERAT S
ZEITED, TNoZHEL. AETNA AR EZR LS B0 DFEE To T
50

We have analyzed phenomena on surface and interface of organic devices and have elucidated
the principle of their operation on a nanometer scale to improve their performance.

FEAREA O /CE A ERERRR

Biodynamic analysis on a semiconductor surface

Si - GaAs FEMARMA LITBNWT, fiflavz A< E, DNA /xEQERYE 2RIk
PWiEZ AW TEBREICHRIE L. R EREREOMITZIT>o TS,

We have sensitively detected biological materials such as cells, proteins, and DNA molecules on
a semiconductor surface such as Si or GaAs and we have analyzed biodynamics

BRERENA T - D RTADHRERFE

Research and development of a high-sensitive bio-sensing system

TRV Z W TER P T 2 A W I IC R E 2 & R E IR 5720 ONA
T T e AT LADRFEZITTO TN D,

We have investigated development of a label-free bio-sensing system for high-sensitive detection
of biological materials in a solution using infrared absorption spectroscopy.

prEBER(BIEZE AT/ TNA ADFRFEMRFK

Research and development of fabricating nanodevices using anodization processes

cy 7FT > Tatv X EGmERGRBEZHAGDES LK ST TNA ADOESR
BT e ETTo TWna,

We have investigated fabrication of nanodevices by using both top-down processes and
anodization processes.

B - BENATYU Y FRIT/ EBERDORRE KB RNDICH

Fabrication of organic-inorganic hybrid structures and their application to solar cells
BALT & > ) Fa— sk ON L EAEREEMEZER L. TONT Ty R
ERZ KBS T 258 2TT> T,

We have fabricated organic-inorganic hybrid nanostructures and applied those nanostructures to
hybrid solar cells.

(HEFefdam ]
1.

Ayumi Hirano-Iwata, Ryosuke Matsumura, Ryuta Tezuka, Michio Niwano, Tim V.P. Bliss, Masao
Sugawara, “Interference between field excitatory postsynaptic potentials and simulatenously
recorded chronoamperometric ~L-glutamate currents in mouse hippocampal slices”,
Electrochemistry Communications 45 (2014) 1-4.

Ichiro Sakurai, Shigeru Kubota, Michio Niwano, “A model for ocular dominance plasticity
controlled by feedforward and feedback inhibition”, IEICE Transactions on Funtamentals of
Electronics, Communications and Computer Sciences E97 (2014) 1780-1786.

Ichiro Sakurai, Shigeru Kubota, Michio Niwano, “The onset and closure of critical period
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plasticity regulated by feedforward inhibition”, Neurocomputing 143 (2014) 261-268.

SEEES, AR 8, AR, ERFER, U aCHEMm T TRIS A 4 > F v RILTF
77, REEFE 35 (2014) 438-442.

Teng Ma, Ryota Kojima, Daisuke Tadaki, Jinyu Zhang, Yasuo Kimura and Michio Niwano,
“Fabrication of polymer/TiO,-nanotube-based hybrid structures using a solvent-vapor-assisted
coating method”, Materials Research Express, 1 (2014) 0450438.

Ayumi Hirano-Iwata, Yutaka Ishinari, Hideaki Yamamoto, Michio Niwano, “Micro- and
nano-technologies for lipid bilayer-based ion-channel functional assays”, Chemistry-An Asian
Journal (in press).

Hideaki Yamamoto, Takanori Demura, Kohei Sekine, Sho Kono, Michio Niwano, Ayumi
Hirano-Iwata, Takashi Tanii “Photopatterning proteins and cells in aqueous environment using
TiO, photocatalysis”, Journal of Visualized Experiments (in press).

(ER =R X]

1.

10.

Daisuke Tadaki, Shohei lino, Teng Ma, Jinyu Zhang, Yasuo Kimura, Michio Niwano,
“Improvement of electrical characteristic of P3HT organic electrochemical transistors with ionic
liquid by slow cooling in annealing process”, 226th Meeting of the Electrochemical Society,
Cancun, Mexico, 2014, Oct. 5-9.

Ryosuke Matsumura, Ayumi Hirano-Iwata, Michio Niwano, Tim V.P. Bliss, Masao Sugawara,
“Simultaneous recording of chronoamperometric L-glutamate current and field excitatory
postsynaptic potentials in mouse hippocampal slice”, 226th Meeting of the Electrochemical
Society, Cancun, Mexico, 2014, Oct. 5-9.

Teng Ma, Yasuo Kimura, Michio Niwano, “Formation of an ultrathin layer of P3HT in TiO,
nanotubes and its application to hybrid solar cells”, Asian Conference on Nanoscience &
Nanotechnology 2014, Jeju, Korea, 2014, Oct. 26-29.

Ryosuke Matsumura, Ayumi Hirano-Iwata, Hideaki Yamamoto, Michio Niwano, “Interference
between Chronoamperometric L-Glutamate Currents and Simultaneously Recorded Field
Excitatory Postsynaptic Potentials”, 7th International Symposium on Surface Science (ISSS-7),
Shimane Prefectural Convention Center, Shimane, 2014, Nov. 2-6.

Ayumi Hirano-Iwata, Yutaka Ishinari, Hideaki Yamamoto, Yasuo Kimura, Michio Niwano,
“Microfabricated Si Chips for Reconstitution of Ion Channel Proteins”, 7th International
Symposium on Surface Science (ISSS-7), Shimane Prefectural Convention Center, Shimane, 2014,
Nov. 2-6.

Teng Ma, Matteo Cagnoni, Michio Niwano, “Interfacial engineering for high efficiency
perovskite solar cells”, 7th International Symposium on Surface Science (ISSS-7), Shimane
Prefectural Convention Center, Shimane, 2014, Nov. 2-6.

Takahiro Nakayama, Yuji Imai, Yasuo Kimura, Ayumi Hirano-Iwata, and Michio Niwano,
“Infrared sbsorption spectroscopic study of surface chemical reactions on Pd exposed to hydrogen
and oxygen”, 7th International Symposium on Surface Science (ISSS-7), Shimane Prefectural
Convention Center, Shimane, 2014, Nov. 2-6.

D. Tadaki, T. Ma, Y. Kimura, Michio Niwano, “Conductivity of F4-TCNQ-doped organic thin
films of P3HT™, 7th International Symposium on Surface Science (ISSS-7), Shimane Prefectural
Convention Center, Shimane, 2014, Nov. 2-6.

Hideaki Yamamoto, Sho Kono, Takatoshi Kushida, Ayumi Hirano-Iwata, Michio Niwano, Takashi
Tanii, “Optimization of micropattern geometry for long-term culture of isolated neurons and
identification of excitatory-inhibitory cell types”, Neuroscience 2014, Washington, DC, USA,
2014, Nov. 15-19.

Teng Ma, Natsuki Yamada, Daisuke Tadaki, Yasuo Kimura, Michio Niwano, “A highly ordered
triple-tube-framed nanostructure formed in TiO, nanotubes for hybrid solar cells”, The 6th World
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Conference on Photovoltaic Energy Conversion, Kyoto International Conference Center, Kyoto,
2014, Nov. 23-27.

11. Hideaki Yamamoto, Takashi Tanii, Michio Niwano, Ayumi Hirano-Iwata, “Spontaneous activity
patterns of micropatterned neuronal networks in culture”, 8th International Symposium on
Nanomedicine (ISNM2014), Ehime University, Ehime, 2014, Dec. 4-6.
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6—3 F/-AEVIZHEES

2 1 HRICRD SN2 BERBHREEOERBICIT. T/ 577 /0P —IED BT INA ZAEdh
MEI AT LMBEFTORERENVETH D, [/« AEEEER) 13, ZOBERBEEZT
ZADRERZFHMOTD, 7577 /0P —CEDWEETOER « A > 2 5E 9 2 HMRHH
BT NA 2 OFIZEZ R ER - £FICHEET 2 2 L2 HWIZ, AUIEERTMEIZE iR & LT
FRkl 644 H 1 HICRESI N2, AFFERIE. ZoRE2DODICERL TESNIZREICD &
DEF, JRF /L7 MO A - A hOZ7 ZCEEL =R HEMCEL THaERdT 5
ZEEHMNELTWVWS, FR2 6 FEEIILUTOIDICE 6 ROHBESZEE L /7.

®71E FRk 2645 H 15 H  14:00 — 17:00
[Mntroduction to numerical methods for the solution of Maxwell's equations |
Dr.Igor ESMENIKHIN,RIEC Visiting of Associate Professor

"Tunneling in semiconductors and graphene"
Dr.Dmiry SVINTSOV,JSPS Postdoctoral Fellow

% 72[E SERR 264F 7 H 30 H  15:00 -17:00
[Plasma wave transistor for terahertz imaging|

[Terahertz time domain spectroscopy
Prof.Dr.Yahya M.MEZIANI,Dept.of Applied Physics&Electronics,University at
Salamanca,Spain

$ 730 FRk 264510 H 10 H 13 : 00~
[TSpin torque and spin Hall effect nano-oscillators| "
Prof. Johan Akerman (KTH, Sweden)

74 E ERL 26 4E 12 A 22 H
13 : 05-13 : 45
BRG] [ 5 AN R O BT DOHEE |
OV 2Ry - HEBERS - RIR FNTT)

13 : 45-14 : 10
[N FRIVTINA A% W BSRERT 2 NIV BIAHIEEE O/ 0 DRGSR HTET
)V DEEE SRR
OFINEN - LW - NEEE=} - GEREM - AL - AFRMZEEHRKER)
14 : 10-14 : 35
MnGaAs Fv %)L HEMT KON/ 57 = >F ¥ %)V FET Z2HW-I UEE 7+ b3
F U]

OJNIE$LER - HHEEE - FIREAK « Adrian Dobroiu - JEAEZ - FZILEAR - 4 FEH
FECEIER) « AIVRIE— - SFH 0 - B RNNTT) - 9GRS - WEEXROLKR) -
a=ABEE - T h - B —CRIER)
14 : 35-15: 00

F90GH z #1Z B1F 5 InGaAs/InAIAs HEMT O H 1514
O & — - (NICT) - #Ej%E TR INICT/Fujitsu Lab) « A= B (NICT) - =M & &

(NICT/Fujitsu Lab)
15:00-15:25

(% DGR DD AR — N ZH T % InAlAs/ InGaAs HEMT OF > 5 1)L OEHE |
O B OICT/Fujitsu Lab) -+ % — i (NICT) - 444 % 1 (NICT) - =& @&
(NICT/Fujitsu Lab)
15 :45-16 : 10

[Development of Frequency-Tunable Narrowband Time-Domani Terahertz Wave
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Generation System
ORoy Sourav-Zhang Caihong(Osaka.Unv.) * Yuri Avetisyan(Yerevan State Univ.)
Iwako Kawayama-Hironaru Murakami-Masayoshi tonouchi(Osaka Unv.)
16:10-16:35

TEt 1T NN T A N w 7R Z Wz /A Ok R OIKE R IE 1L DL
WG T
OWEHEHERRT) - %8 EE@EKR) - BITEE - BHEM - FFE &k h—ARCET) -
FEAENERR) - B HZRHE (D
16 : 35-17: 00

[T I NIV A A= 2 T L DMERREDE &M
OmEEM - HBEE - aiHEIE - W7 - FIEAB0 - A REEIEKR)
17 : 00-17 : 25

[F NIV BT K DT A 82 6 QYRR
O#iK  WE - AHAHRTR - KREAT - REHEEFEDT)
Rk 26 4 12 H 23 H

9:00-9:40

[RFFHE] (7 AR VY 73 Ut B RS ERORFE )
OB EETENICT)

9 : 40-10 : 05

[GaAsSb b IV A A — RO R—E 2 JHlENC XS 170GH z 2 U FIKE DR k)
Omts Wl -k #-2 #F— -7 B aHKA(ET@EDD
10 : 05-10: 30

IERH BB T - RBTBHENS O OPAYZRAW T I XDy I TIAN)
WK H O T R
Otk W AT 77> R=N2AMLNy b - EARL - JIESKEK GRALKR) - 7=
A Ty TALT - Uy FLATIRRT QAT A7 ERETTHEN(T T 7%
i) - R - FERAAB MY - R =2/ aF T - UrAF v I I Ty T ('EXRY
IH-KR) - FO—ARad—F(X4 70Ty b=y AW - BdFE—CGEILK)
10 : 30-11: 10
[fARFREE] ThiK: S ¥EMLL — UG Z Wz GaN RT IV BT H AT — R —H
DFEH
OsFlE B - FILFSR R
11:10-11:35

[Modulation barrier AlGaAs/GaAs quanum Cascade laser operating at 3.7THz
(OTsung-Tse Lin-Hideki Hirayama(RIKEN)
11 : 35-12: 00

20y MEGNYF T o7 E2ERBUB/NERIE N XV F— BT I
FE R
OERIEF -« REER] - gnAL S - IREHFFECETKR)
13 : 30-14 : 10
[HBREE] 1275 7 = D PEEEEG NS O T T AN W )
Ol FEERK)
14 : 10-14 : 35

BEA Y afTBET S 726 DI N/ZT I NIV WU
OMEEKRE - FEB5— LK) « KREBEFE - Victor Ryhzii « BitZ&—(EILKR)
14 : 35-15: 00

[ 8 S TR B 22 AR pR 712 K D TH z 4 GaSe #5 i D ik & O 7l
OARREN « RN - ILAFRE - LD - ATHEE - IS - Nl #BEEIEKR)
15 : 00-15: 25

[PV 2 AR O T Z— )V K 5 5 5 )V RO H 8 k=
OBl - N—=tvh5 > A2F557% > - gilEE - /b #REEIER)
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% T75E PR 271 H29H 15:00~16 : 30
Potential profile engineered nanomaterials with charged quantum dots for
advanced sensing applications]
Dr. Vladimir MITIN, Distinguished Professor, Buffalo Univ., SUNY, NW, USA

EU6mE ERK 2743 H 19H 11 :00~12: 00

[Some applications of the transverse-electric mode of terahertz parallel-plate
waveguides |

Professor Daniel MITTLEMAN, Department of Electrical and Computer
Engineering, Rice University, TX, USA
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12th RIEC International Workshop on Spintronics

June 25 (Wednesday) - 27 (Friday), 2014
Conference Room, Laboratory for Nanoelectronics and Spintronics, RIEC, Tohoku University

Time table

June 25 (Wednesday) June 26 (Thursday) June 27 (Friday)
9:00 9:00 3 i

FF1 Iwasa

Garello

Opening
13:40 " 13:40
14001 W-1 Fukami “ta20! T-5 Coey
15:00
| W3 Beach 1530 T-7 Chen
Poster
session

~ Transfer

~ Banquet
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June 25th (Wednesday)

12:30-13:30

13:30-13:40

13:40-14:20

14:20-15:00

15:00-15:40

15:40-16:00

16:00-16:40

16:40-17:20

17:20-18:00

page

Registration

Opening
Hideo Ohno (Organizer, Tohoku University)

Shunsuke Fukami and Hideo Ohno

(Tohoku University)

Current induced domain wall motion in Co/Ni wires for nonvolatile
memories and logic circuits

Ales Hrabec,l Serban Lepadatu,1 Nicholas A. Porter,1 Adam Wells,'
Maria Jose Benitez Romero,2 Robert Beacham,2

Damien McGrouther,2 Stephen McVitie,2 Henri Saarikoski,3

Gen Tatara,3 Gavin Burnell,1 Thomas A. Moore,1 and

Christopher H. Marrows',

(' University of Leeds, “University of Glasgow, >RIKEN)

Domain wall motion in multilayer films

Geoffrey S. D. Beach
(MIT)
Current driven dynamics of chiral domain walls

Break

Masamitsu Hayashi,1 Jacob Torrej on,' Junyeon Kim,'

Jaivardhan Sinha,' Seiji Mitani,' Saburo Takahashi,’

Sadamichi Maekawa3, Michihiko Yamanouchi,2 and Hideo Ohno?
(INational Institute for Materials Science, *Tohoku University, 3Japan
Atomic Energy Agency)

Current induced spin orbit torques and chiral magnetic texture in
magnetic heterostructures

André Thiaville
(Université Paris-Sud)
Role of chiral micromagnetic structures in ultrathin films

Hyunsoo Yang

(National University of Singapore)
Spin-orbit torque engineering in magnetic multilayers
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June 26th (Thursday)

9:00-9:40

9:40-10:20

10:20-10:40

10:40-11:20

11:20-12:00

12:00-13:40

13:40-14:20

14:20-15:00

15:00-15:30

15:30-17:20

T-1

T-2

T-3

T4

T-5

T-6

T-7

page

Kyung-Jin Lee

(Korea University)

Theoretical studies on magnetic interfaces subject to spin-orbit
coupling

X. Fan,' H. Celik,' K.-J Lee,” J. Wu,' T. V. O. Lorenz," and

John Q. Xiao'

(' University of Delaware, *Korea University)

Quantifying interface and bulk contributions to spin-orbit toque in
magnetic bilayers

Break

Kevin Garello,1 Can Onur Avci,1 Ioan Mihai Miron,2

Olivier Boulle,” Stéphane Auffret,” Abhijit Ghosh,’

Manuel Baumgartner,1 Gilles Gaudinz, and Pietro Gambardella’
(' ETH Zurich, “SPINTEC)

Ultrafast magnetization switching by spin-orbit torques

Andrew J. Ferguson

(University of Cambridge)

An Anti-damping spin-orbit torque originating from the Berry
curvature

Lunch

J. M. D. Coey

(Trinity College, Dublin)

Progress with d magnetism; collective magnetic response of CeQO,
nanoparticles

Tomas Jungwirth

(ASCR and University of Nottingham)

Current induced spin-orbit torques in ferromagnets and
antiferromagnets

Lin Chen,' Fumihiro Matsukura,1 Tomasz Dietl," and

Hideo Ohno'

(' Tohoku University, *Polish Academy of Sciences and University of
Warsaw)

Electrical detection and control of magnetization dynamics in
(Ga,Mn)As

Poster session (Room A401)

1ii
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June 27th (Friday)

page
9:00-9:40 F-1  Yoshihiro Iwasa 14
(University of Tokyo, RIKEN)
Two-dimensional crystals for spin-valley functions

9:40-10:10 F-2  Shun Kanai,' Y. Nakatani,” M. Yamanouchi,' S. Ikeda,' H. Sato,’ 15
F. Matsukura,1 and H. Ohno'
(' Tohoku University, *University of Electro-comminucations)
Magnetization switching induced by electric field

10:10-10:30 Break

10:30-11:10  F-3  P. Hyde,' Lihui Bai,' D. M. J. Kumar,' B. W. Southern,’ 16
S. Y. Huang,” B. F. Miao,” C. L. Chien,” and Can-Ming Hu'
(' University of Manitoba, *Johns Hopkins University)
Electrical detection of dynamically generated dc and ac spin
currents

11:10-11:50  F-4  Johan Akerman 17
(University of Gothenburg)

Recent advances in nano-contact spin torque oscillators

11:50- Closing

v
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Poster Session, June 26th (Thursday) 15:30-17:20 (Room A401)

P-1

P-2

P-3

P-4

P-5

P-6

P-7

P-8

P-9

Chaoliang Zhang, M. Yamanouchi, H. Sato, S. Fukami, S. Ikeda, F. Matsukura,
and H. Ohno

(Tohoku University)

In-plane current-induced effective fields and magnetization switching in
Ta/CoFeB/MgO structures

Samik DuttaGuputa, S. Fukami, M. Yamanouchi, C. Zhang, H. Sato, S. Ikeda,
F. Matsukura, and H. Ohno

(Tohoku University)

Current and field induced domain wall creep in Ta/CoFeB/MgO wire

Aya Obinata,1 Yuki Hibino,l Tomohiro Koyama,l Kazumoto Miwa,2

Shimpei Ono,” and Daichi Chiba’

(' The University of Tokyo, ’Central Research Institute of Electric Power Industry)

Co thickness dependence of magnetic properties and electric field control of
magnetism in a Pd(Pt)/Co/Pt system

Yuki Hibino,1 Aya Obinata,1 Tomohiro Koyama,1 Kazumoto Miwa,2

Shimpei Ono,” and Daichi Chiba'

(' The University of Tokyo, >Central Research Institute of Electric Power Industry)

Pd thickness dependence of magnetic properties and electric field control of
magnetism in a Pd/Co/Pt system

Tomohiro Koyama, Aya Obinata, Yuki Hibino, and Daichi Chiba
(The University of Tokyo)
Sign reversal of electric field modulation of coercivity in Co ultra-thin films

Muftah Al-Mahdawi, Yohei Shiokawa, and Masashi Sahashi

(Tohoku University)

Bias dependence of anomaly temperature in Co/Pt nano-contacts through AlO,
barrier

Yutaro Takeuchi, S. Ishikawa, H. Sato, S. Ikeda, M. Yamanouchi, S. Fukami,

F. Matsukura, and H. Ohno

(Tohoku University)

Temperature dependence of thermal stability factor in CoFeB-Mg(O magnetic
tunnel junction

Yoshihisa Horikawa, S. Ishikawa, S. Ikeda, H. Sato, S. Fukami, M. Yamanouchi,
F. Matsukura, and H. Ohno

(Tohoku University)

MgO cap thickness dependence of interfacial anisotropy of MgO/FeB/MgO
structure

Takafumi Nakano, Mikihiko Oogane, Hiroshi Naganuma, and Yasuo Ando
(Tohoku University)

Magnetic sensor properties with various CoFeB sensing layer thicknesses and
annealing temperatures in MgO-based magnetic tunnel junctions

v
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P-13

P-15

P-17

P-18

P-19

Koki Mukaiyama, Hiroshi Naganuma, Mikihiko Oogane, and Yasuo Ando
(Tohoku University)

Fabrication of magnetic tunnel junctions using perpendicularly magnetized
[Co7s5Fe,s/Pd] multilayer

Shinya Ishikawa, H. Sato, M. Yamanouchi, S. Ikeda, S. Fukami, F. Matsukura,
and H. Ohno

(Tohoku University)

High thermal stability of magnetic tunnel junction with CoFeB/Ta/[Co/Pt]
multilayer ferromagnetic electrode

Atsuo Ono, Mikihiko Oogane, Hiroshi Naganuma, and Yasuo Ando

(Tohoku University)

Fabrication of magnetic tunnel junctions with Heusler alloy electrode for TMR
sensor devices

Y. Sasaki, S. Mizukami, S. Iihama, H. Naganuma, M. Oogane, and Y. Ando
(Tohoku University)
Laser-induced ultrafast demagnetization in L1,-FePt films

Satoshi Iihama, Shigemi Mizukami, Hiroshi Naganuma, Terunobu Miyazaki,
Mikihiko Oogane, and Yasuo Ando

(Tohoku University)

Low Gilbert damping observed in L1,-FePd thin films with large perpendicular
magnetic anisotropy

Takahiro Chiba,' G. E. W. Bauer,"” and S. Takahashi'
(' Tohoku University, *Delft University of Technology)
Current-driven effective damping modulation of magnetic insulators

Eriko Hirayama, S. Kanai, K. Sato, M. Yamanouchi, H. Sato, S. Ikeda,
F. Matsukura, and H. Ohno

(Tohoku University)

In-plane anisotropy in a CoFeB magnetic tunnel junction

Jun-ichiro Ohe,1 Ryuichi Shindou,2 Ryo Matsumoto,’ and Shuichi Murakami’
(' Toho University, *Peking University, *Tokyo Institute of Technology)
Topologically protected chiral edge spin-wave in a magnonic crystal

Thomas Meyer,1 T. Briicher,l’2 T. Sebastian,l’3 P. Pirro,1 T. Fischer,1 A.A. Serga,1
H. Naganuma,4 K. Mukaiyama,4 M. Oogane,4 Y. Ando," and B. Hillebrands'

(1 Technische Universitit Kaiserslautern, *Graduate School Materials Science in
Mainz, *Helmholtz-Zentrum Dresden-Rossendorf, * Tohoku University)

Control of parametric amplification via spin-transfer torque of a pure spin
current in Heusler/Pt bilayers

Motoki Endo,' S. Mizukami,' K. Fujiwara,' T. Nishikawa,” M. Oogane,’

H. Nagamuma,1 and Y. Ando'

(]Tohoku University, ’Konica Minolta, Inc.)

Detectivity of weak magnetic field with magnetic tunnel junctions for observing
ultra-low-field nuclear magnetic resonance

vi
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P-20

P-21

P-22

P-23

P-24

P-25

P-26

P-27

Shota Shirai,1 T. Tomimatsu,l’2 K. Hashimoto,l’2 K. Sato,' K. Nagase,l’2 and

Y. Hirayama'”’

(' Tohoku University, ’lERATO-JST)

Nuclear spin resonance mediated by oscillating electric field in a wide range of
filling factors

Akashdeep Kamra,m Friedrich Witek,1 Sibylle Meyer,1 Hans Huebl,l’3

Stephan Gepréigs,1 Rudolf Gross,'”* Gerrit E. W. Bauer,” and

Sebastian T. B. Goennenwein'”

('Bayerische Akademie der Wissenschaften, *Delft University of Technology,
'Nanosystems Initiative Munich, *Technische Universitat Munchen, >Tohoku
University)

Thermal voltage noise in ferromagnetic insulator|normal metal hybrids

Adam B. Cahaya,1 0. A. Tretiakov,1 and G. E. W.Bauer'?
(' Tohoku University, *Delft University of Technology)
Spin Seebeck power conversion

Hayato Yoshizawa, T. Kato, H. Toyota, and N. Uchitomi

(Nagaoka University of Technology)

Room-temperature ferromagnetic InMnAs thin films grown by molecular beam
epitaxy on InP substrates

Sophie D’Ambrosio,' Lin Chen,' Hiroyasu Nakayama,1 Fumihiro Matsukura,’
Tomasz Dietl,l’2 and Hideo Ohno'

(' Tohoku University, *Polish Academy of Sciences and University of Warsaw)

dc voltage measured in Py/ZnO bilayer under ferromagnetic resonance

Chang-Feng Yu' and Shih-Jye Sun®

(' National Chiayi University, *National University of Kaohsiung)

UV irradiations enhance ferromagnetism in anisotropic crystal growth ZnO
nanorods

Reinier van Mourik,l’2 Charles Rettner,1 Brian Hughes,1 Bert Koopmans,2 and
Stuart Parkin'

('IBM Almaden Research Center, °Eindhoven University of Technology)

Domain wall pinning dependent on nanomagnet state

Ashna Bajpai,l’2 Z. Aslam,2 S. Hampel,3 R. Kingelerf’4 and N. Grobert®

(' Indian Institute of Science Education and Research, *University of Oxford, >Leibniz
Institute for Solid State and Material Research, *University of Heidelberg)

Novel interface effects in binary chrome oxides and their encapsulation in
carbon nanotubes

vii
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The 3rd RIEC International Symposium on

Brain Functions and Brain Computer

Date:  February 18 - 19, 2015

Place: Conference Room (L) M601, Main Building,
Research Institute of Electrical Communication,
Tohoku University

Organizers:

Symposium Co-Chairs

Koji Nakajima, Tohoku Univ., Michio Niwano, Tohoku Univ.

Program Committee

Takahiro Hanyuu, Tohoku Univ., Shigeo Sato, Tohoku Univ., Ayumi Hirano, Tohoku Univ.,
Hideaki Yamamoto, Tohoku Univ.

Secretary

Hisanao Akima, Tohoku Univ.

Sponsored by

Laboratory for Nanoelectronics and Spintronics,
Research Institute of Electrical Communication (RIEC), Tohoku University
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Februa

13:00

13:05

13:35

13:55

14:15

14:30

14:50

15:10

15:30

-13:05

-13:35

-13:55

-14°15

-14:30

-14:50

-15:10

-15:30

-15:45

Program

18 (Wednesda

Opening Remarks
A. Hirano-Iwata, Tohoku Univ., Japan

Session 1 (Chair: A. Hirano-Iwata)

[S1-1] On the nature and transmission of information among cell-
assemblies in engineered neuronal topologies

T. DeMarse, A. Sankarleengam, L. Pan, E. Franca, S. Leondopulos,
G. Brewer, B. Wheeler, Univ. Florida, USA

[S1-2] Long-term electrophysiological measurements in cultured human
iPSC derived neurons
1. Suzuki, Tohoku Institute of Technology, Japan

[S1-3] Single-cell micropatterning techniques for engineering neuronal
networks in vitro

H. Yamamoto, A. Hirano-Iwata, M. Niwano, T. Tanii, Tohoku Univ.,
Japan

Break (15 min)

Session 2 (Chair: H. Yamamoto)

[S2-1] Functional reconstitution of ion channels in artificially formed
bilayer lipid membranes

A. Hirano-Iwata, Y. Ishinari, H. Yamamoto, Y. Kimura, M. Niwano,
Tohoku Univ., Japan

[S2-2] Integrated circuit for multi-channel pattern stimulation to
neuronal network

T. Yagi, S. Kameda, Y. Hayashida, T. Kamata, Y. Takeuchi, A. U.
Khan, J. Yu, M. Imai, Osaka Univ., Japan

[S2-3] Real-time artificial cerebellum to study neuronal mechanisms of
motor learning

R.D. Pinzon-Morales, Y. Hirata, Chubu Univ., Japan

Break (15 min)

228



Session 3 (Chair: H.-F. Yanai)

15:45 -16:05 [S3-1] Neural implementation of shape-invariant touch counter based on
Euler calculus

K. Miura, K. Nakada, Tohoku Univ., Japan

16:05 -16:25 [S3-2] Collective dynamics of bird flocks
Y. Hayakawa, Tohoku Univ., Japan

16:30 -17:30 ---  Poster Session

[P-1] Behavior and brain activity of a mouse in the virtual environment

N. Katayvama, T. Araya, Y. Yoshida, D. Nakagawa, A. Karashima, M. Nakao,
Tohoku Univ., Japan

[P-2] A neural network model of self-contained feeling of knowing

H.-F. Yanai, Ibaraki Univ., Japan

[P-3] Mitigation of degrading with weight quantization in deep neural networks

S. Shinagawa, Y. Hayakawa, K. Nakajima, Tohoku Univ., Japan

[P-4] Neural network learning using velocity amplitude function
Y. Horiuchi, Y. Hayakawa, K. Nakajima, Tohoku Univ., Japan

[P-5] Size-dependent modulation of spontaneous activity in micropatterned neuronal
networks
S. Kono, K. Ishihara, S. Fujimori, H. Yamamoto, T. Tanii, Waseda Univ., Japan

[P-6] Computational modeling of the spontaneous activity in micropatterned neuronal
networks
Y. Chida, H. Yamamoto, A. Hirano-Iwata, K. Ishihara, S. Fujimori, T. Tanii, S.
Kubota, M. Niwano, Tohoku Univ., Japan

[P-7] Recording activities of cardiomyocyte channels in microfablicated silicon chips
Y. Ishinari, A. Hirano-Iwata, H. Yamamoto, Y. Kimura, M. Niwano, Tohoku Univ.,
Japan

[P-8] Immunocytochemical analysis of synaptogenesis in micropatterned hippocampal
neurons

H. Takaoki, H. Yamamoto, R. Matsumura, S. Katsurabayashi, A. Hirano-Iwata, M.
Niwano, Tohoku Univ., Japan
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[P-9] Chronoamperometric recording of increased glutamate release after induction of
long-term potentiation in mouse hippocampal slices

R. Matsumura, A. Hirano-Iwata, H. Yamamoto, M. Niwano, Tohoku Univ., Japan

[P-10] A statistical evaluation of a device-mismatch compensation circuit for brain-
inpired LSIs

S. Uenohara, D. Atuti, K. Matsuzaka, H. Tamukoh, T. Morie, K. Aihara, Kyushu
Institute of Technology, Japan

[P-11] Time-domain multiply-and-accumulation calculation using Si nanodisk array
structures for bain-like computing
T. Tohara, Y. Kuramitsu, K. Endo, S. Samukawa, M. Masahara, T. Morie, Kyushu
Institute of Technology, Japan

[P-12] VLSI implementation of neural network model in local motion detection in
motion stereo vision
H. Akima, S. Moriya, S. Kawakami, M. Yano, K. Nakajima, M. Sakuraba, S. Sato,
Tohoku Univ., Japan

18:00 -20:00 Banquet

February 19 (Thursday)

Session 4 (Chair: N. Katayama)

9:00 - 9:20 [S4-1] Fine control of axonal spikes by neural activity
H. Kamiva, Hokkaido Univ., Japan

9:20 - 9:40  [S4-2] Locality and connectivity of anisotropic inhibition for directional
traveling waves in the hippocampal CA3

T. Samura, Y. Sakai, H. Hayashi, T. Aihara, Yamaguchi Univ., Japan

9:40 -10:10 [S4-3] Optimizing stimulation to control normal and pathological
oscillations in the brain

T. Netoff, Univ. Minnesota, USA
10:10 -10:25 Break (15 min)
Session 5 (Chair: Y. Hirata)
10:25 -10:45 [S5-1] Bursting oscillation in subthalamic nucleus induced by hyperdirect

pathway
S. Kubota, J. Rubin, Yamagata Univ., Japan
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10:45

1115

11:35

11:55

13:25

13:55

14:15

14:35

14:50

15:20

-11°15

-11:35

-11:55

-13:25

-13:55

-14:15

-14:35

-14:50

-15:20

-15:25

[S5-2] Synchronization effects in a cortical attractor network model

P. Herman, P. Krishnamurthy, A. Lansner, Royal Institute of
Technology, Sweden

[S5-3] Temporal modulation of irregularities on macaque visual neurons

K. Fujiwara, T. Ikeguchi, Tokyo Univ. Sci., Japan

[S5-4] Swarm robot as self-propelled granular particles and its
application

K. Sugawara, Tohoku Gakuin Univ., Japan

Break (90 min)

Session 6 (Chair: T. Morie)

[S6-1] Advances on SIMD architectures for spiking neural emulators

J. Madrenas, M. Zapata, G. Sanchez, Technical University of
Catalunya, Spain

[S6-2] A hardware complexity reduction scheme exploiting complex
networked dynamics

Y. Horio, Tokyo Denki Univ., Japan

[S6-3] Quantum neural network and its application to optimization
problems

S. Sato, M. Kinjo, K. Nakajima, H. Akima, M. Sakuraba, Tohoku
Univ., Japan

Break (15 min)
Session 7 (Chair: S. Sato)

[S7-1] Inverse-function delay-less model as an active neural network

K. Nakajima, Tohoku Univ., Japan

Closing Remarks

S. Sato, Tohoku Univ., Japan
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Program

March 2 (Monday)

Room: 4F, Conference Room, Laboratory for Nanoelectronics and Spintronics

10:00 ~ 10:05

(Chair: Teng Ma)

10:05 ~ 10:50
10:50 ~ 11:30
11:30 ~ 12:00
12:00 ~ 13:30

Opening Remarks
Michio Niwano (Tohoku University, Japan)

Self-organized TiO, nanotube arrays: Latest features and applications
Patric Schmuki (Department of Materials Science WW-4, LKO, University of
Erlangen-Nuremberg, Germany)

Probing ultrafast spin dynamics by laser-combined STM
Hidemi Shigekawa (Faculty of Pure and Applied Science, University of Tsukuba,
Japan)

Polarity Reversal of Tunnel Magnetoresistance Observed in Lateral
Ferromagnet-Superconductor-Ferromagnet Single-Electron Transistor

Yoshinao Mizugaki'*, Masashi Takiguchi', and Hiroshi Shimada'? (‘The Univ. of
Electro-Communications (UEC Tokyo), *CREST, JST)

Lunch

(Chair: Toshiro Kaneko)

13:30 ~ 14:15
14:15 ~ 14:45
14:45 ~ 15:15
15:15 ~ 15:30

Incorporation of Surface Biofunctionalities by Chemical Plasma Techniques
Chun-Chieh Fan, Sze-Jinn Chen, and Meng-Jiy Wang (Department of Chemical
Engineering, National Taiwan University of Science and Technology, Taiwan)

Quantum-dot-based Nanometrological Analysis of Intracellular Trafficking
Activities in Living Cell

Makoto Kanzaki (Graduate School of Biomedical Engineering, Tohoku University,
Japan)

Cell Membrane Permeabilization inside Irraidation Region  Using
Atmospheric-Pressure Plasma

Shota Sasaki', Yutaro Hokari', Makoto Kanzaki’, and Toshiro Kaneko'
('Department of Electronic Engineering, Tohoku University, “Department of
Biomedical Engineering, Tohoku University, Japan)

Coffee break

(Chair: Hideaki Yamamoto)
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15:30 ~ 16:00

16:00 ~ 16:30

16:30 ~17:00

Type Classification of Exosome Adsorption to Solid Surfaces by Atomic Force
Microsopy in Aqueous Environment

Toshio Ogino'” and Keiji Yokota” ('Yokohama National University,
*CREST/JST, Japan)

Micro-/ nano-compartments between substrate-supported model membrane and
silicone elastomer

Kenichi Morigaki'” ('Research Center for Environmental Genomics, Kobe
University, Japan, *Graduate School of Agricultural Science, Kobe University,
Japan)

A simple method for lipid bilayer formation using a fine gold electrode

Daichi Okuno', Minako Hirano® Hiroaki Yokota’, Tomotaka Komori', Yukiko
Onishi', Toshio Yanagida', and Toru Ide’ (‘Laboratory for Cell Dynamics
Observation, Quantitative Biology Center, Riken, > The Graduate School for the
Creation of New Photonics Industries, *Graduate School of Natural Science and
Technology, Okayama University)
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March 3 (Tuesday)

Room: 4F, Conference Room, Laboratory for Nanoelectronics and Spintronics
(Chair: Yuji Matsuura)

9:00 ~9:30
9:30 ~10:00
10:00 ~ 10:15

Mid-infrared Laser Tissue Interactions for Less-invasive and Selective Laser
Treatments

Katsunori Ishii, Keisuke Hashimura, and Kunio Awazu (Graduate School of
Engineering, Osaka University, Japan)

High-speed endoscopic Raman imaging by using hollow fiber bundle

T. Katagiri', S. Inoue’, and Y. Matsuura'” ('Graduate School of Engineering,
Tohoku University, “Graduate School of Biomedical Engineering, Tohoku
University)

Coffee break

(Chair: Masashi Sahashi)

10:15~11:00

11:00 ~11:30

11:30 ~ 12:00

12:00 ~ 13:00

13:00 ~ 14:45

Incorporating magnetoelectric switching and metal-insulator transitions into next
generations of non-volatile memory

Pavel Borisov, Toyanath Joshi, and David Lederman (West Virginia University,
USA)

Magnetic oxides: applications of bulk and nanostructured forms

Eiji Kita and Hideto Yanagihara (Institute of Applied Physics, University of
Tsukuba, Japan)

Magnetoelectric switching of perpendicular exchange bias in Pt/Co/Cr,0,/Pt
stacked films

Yuu Shiratsuchi (Department of Materials Science and Engineering, Osaka
University, Japan)

Lunch

Poster session

(Chair: Takashi Watanabe)

14:45 ~ 15:30

15:30 ~ 16:00

Brain Machine Interface Controlled Functional Electrical Stimulation Therapy
Milos R. Popovic'? (‘Institute of Biomaterials and Biomedical Engineering,
University of Toronto, Canada and *Toronto Rehabilitation Institute, University
Health Network, Toronto, Canada)

Robot-aided Rehabilitation Task Design Based on Musculoskeletal
Yangling Pei (Graduate School of Biomedical Engineering, Tohoku University,
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16:00 ~ 16:15

Japan)

Coffee break

(Chair: Keisuke Takashima)

16:15~17:00
17:00 ~17:30
17:30 ~ 18:00

Plasma Applications to Agriculture: Plasma Farming
SukJae Yoo (Plasma Technology Research Center, National Fusion Research
Institute, Korea)

Plasma and pulsed power applications for agriculture
Koichi Takaki (Iwate University, Department of Electrical and Electronics Eng.,
Iwate University, Japan)

Suppression Effect on Germination of Strawberry Pathogen by Atmospheric
Pressure Air and N, Plasma Irradiation

Hideaki Konishi', Keisuke Shimada', Keisuke Takashima', Toshiro Kaneko',
Syota Inawashiro?, Masaaki Osaka”, and Naomi Seo’ (‘Department of Electronic

Engineering, Tohoku University, “Miyagi Prefectural Agriculture and Horticulture
Research Center, Japan)
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March 4 (Wednesday)

Room: 4F, Conference Room, Laboratory for Nanoelectronics and Spintronics

(Chair: Michio Niwano and Ayumi Hirano-Iwata)

9:00 ~ 9:45

9:45 ~10:25

10:25 ~ 10:55

10:55~11:10

Developing microscale apertures for ion channel recordings with ultra-stable lipid
bilayer membranes
Maurits de Planque (Electronics and Computer Science & Institute for Life

Sciences, University of Southampton, United Kingdom)

Cell LEGO — Recent advances -
Hiroo Iwata (Institute for Frontier Medical Sciences,Kyoto University, Japan)

Fusion of channel-incorporated proteoliposomes into solid-supported lipid bilayer
Ryugo Tero (Department of Environmental and Life Sciences, and
Electronics-Inspired Interdisciplinary Research Institute, Toyohashi University of
Technology, Japan)

Coffee break

(Chair: Michio Niwano and Ayumi Hirano-Iwata)

11:10 ~ 11:40
11:40 ~ 12:10
12:10 ~12:40
12:40

RT atomic layer deposition of hafnium oxide by using plasma excited oxygen and
water vapor

F. Hirose'”, K. Kanomata'”, B. Ahmmad'?, and S. Kubota'? (‘Graduate School of
Science and Engineering, Yamagata University, “CREST, Japan Science and
Technology Agency, *Japan Society for the Promotion of Science, Japan)

Anodization process for Nanofabrication

Yasuo Kimura'?* (School of Computer Science, Tokyo University of Technology,
CREST JST, Graduate School of Biomedical Engineering, Tohoku University,
Japan)

Recording activities of ion channel proteins in microfablicated silicon chips
. . 2 . 1.2 . . . 4
Ayumi Hirano-Iwata'?, Yutaka Ishinari'*, Hideaki Yamamoto®*, Yasuo Kimura**,

and Michio Niwano'?*’ (‘Graduate School of Biomedical Engineering, Tohoku
University, *CREST, JST, ‘Frontier Research Institute for Interdisciplinary
Sciences, Tohoku University, *School of Computer Science, Tokyo University of
Technology, *Laboratory for Nanoelectronics and Spintronics, Research Institute
of Electrical Communication, Tohoku University)

Closing
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[P-1]

[P-2]

[P-3]

[P-4]

[P-5]

[P-6]

[P-7]

[P-8]

[P-9]

[P-10]

[P-11]

[P-12]

[P-13]

[P-14]

[P-15]

Poster Presentation

Study on Surface Reaction in ECR Ar Plasma CVD of SiGe Alloy on Si(100) without
Substrate Heating

N. Ueno, M. Sakuraba, H. Akima, and S. Sato

Shape Control of a Single Ag Nanoparticle by Scanning Tunneling Microscope Tip

Masaki Hotsuki, Satoshi Katano, and Yoichi Uehara

Nano-scale Observation of Graphene Oxide using Scanning Tunneling Microscopy

Tao Wei, Satoshi Katano, and Yoichi Uehara

Fabrication of all-organic transistots with patterned electrodes of molecularly doped polymer
thin films

Daisuke Tadaki, Teng Ma, Yasuo Kimura, and Michio Niwano

Generation of nano-bubbles by a porous film with ordered nanoholes

Hideyuki Saito, Teng Ma, Hideaki Yamamoto, Ayumi Hirano-Iwata, and Michio Niwano
Infrared spectroscopic study on mechanism of hydrogen adsorption and desorption on Pd
surface

Takahiro Nakayama, Yuji Imai, Yasuo Kimura, Ayumi Hirano-Iwata, and Michio Niwano
In-situ infrared spectroscopic monitoring of adsorption of dye molecules on the inner walls of
TiO, nanotubes

Natsuki Yamada, Daisuke Tadaki, Teng Ma, and Michio Niwano

Chronoamperometric Recording of Increased Presynaptic Glutamate Release After Induction
of Long-Term Potentiation

Ryosuke Matsumura, Ayumi Hirano-Iwata, Hideaki Yamamoto, and Michio Niwano

A Basic Study on Measurement of 3-dimensional Foot Movements during Gait Using an
Inertial Sensor

M. Shiotani and T. Watanabe

In situ pH Imaging of Metal Surface Under Electrolysis

S. Sakakita, K. Miyamoto, T. Yoshinobu

In Vitro Apatite Formation and Drug Releasing of Porous TiO, Microspheres Prepared by
Sol-Gel Processing

M. Kawashita, Y. Tanaka, S. Uneno, G. Liu, Z. Li, and T. Miyazaki

Enhancement of Operation Temperature of Magnetoelectric Cr,03/Co Exchange Coupling
System

Tomohiro Nozaki, Naoki Shimomura, Satya Prakash Pati, and Masashi Sahashi

Effect of Ir doping on Morin transition temperature of -Fe,O3 (0001) thinfilm

Satya Prakash Pati, Naoki Shimomura, Hironori Hoshino, Tomohiro Nozaki, Ko Mibu, and
Masashi Sahashi

Photo-acoustic Signal Detection from Dental Pulp for Pulp Vitality Test

Azusa Yamada, Satoko Kakino, and Yuji Matsuura

Photoacoustic imaging probe using ultra-thin hollow optical fibers

Atsushi Seki, Katsumasa Iwai, and Yuji Matsuura
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[P-16] High Purity Small Diameter Single-Walled Carbon Nanotube Synthesized by
Precisely-Controlled Pluse Plasma CVD
Bin Xu, Toshiaki Kato, and Toshiro Kaneko

[P-17] Improvement of Growth Yield for Graphene Nanoribbons by Plasma Chemical Vapor
Deposition
Hiroo Suzuki, Toshiaki Kato, and Toshiro Kaneko

[P-18] Lymphatic Adminstration and Soporation Enhanced Antitumor Effects against Tumor-bearing
Lymph Node
Shigeki Kato, Yuko Shirai, Shiro Mori, and Tetsuya Kodama

[P-19] Evaluation of chemotherapy for cancer by interstitial fluid pressure
Kazu Takeda, Shiro Mori, and Tetsuya Kodama
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