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Highlights of Research in FY2009
MR ZE5s & R B ZEE DR 21 SR DRFFERRDNA T A b2 LET,
T/ ATa7a+ REREKiREE

Atomically Controlled Processing and nano integration

® S/ ~ATOJOtR (ERHE— - BEBRX)
Atomically Controlled Processing (J. Murota and M. Sakuraba)

IV B A~T & OERIE & & v U TIRE(LDO 72O OB EIEE L HIE L L%
D, U FOEZSTZ, (1) 7 Sig3Geg; FICTEKR LT P JFFEERI~D Si v v B
XY LEEICBWT, RSO E W Si,He 2 AW ARIE - &l Si #EfEIc LY., P EE F—t
VT EBEREALT D Z BT LT, (2) B SigssGegus Si ~T B HA~D C 18 K—t
ZIZ X0 BRI D Si & Ge OFE AYEHECEBAE Z R Hfl CE 5 2 L2 RnE LT, (3)
FEMIENELECR 77 X~ CVD 7 2B R L5 @ERE B8 N— 7" Si = &' % % o v LEBT AL
WZBWT, SiFy v TBEIERICBIT S 77 A~vDIR x X —boHtElL, Sifm~D7 T X~
B BIE T Bt O RIBEZ I L, Si kL T/ #iE~0 B i 18 F—t' > 7 OB EEELDT-
OISO THETHDLZ L EHALMNT LT,

In order to create atomically controlled processing for nanometer-order artificial heterostructures of
group IV semiconductors, following experimental results have been obtained: (1) In the research on P
atomic-layer doping, low-temperature Si epitaxial growth by reaction of SiHg as a higher reactivity gas
enables higher P concentration. (2) By heavy C atomic-layer doping at heterointerface between a Si cap
layer and a Sij s5Geg 45 layer in Si/Sig s5Ge45/Si(100) heterostructure, the intermixing between Si and Ge at
heterointerface is effectively suppressed. (3) In the research on B atomic-layer doping in Si by using a
plasma CVD without substrate heating, it is clarified that lowering of the plasma energy effectively
suppresses a plasma induced lattice damage and a surface B reduction, and it becomes quite important to
achieve heavy B atomic-layer doping in a nanometer-order ultrathin Si film.

@ Mt/ EHEIRTL (FBEAE - EBEXH)
Intelligent Nano-Integration System (K.Nakajima and S.Sato)
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JEW ) A R 7 o V2R E~A 7 a B AR~ A 7 A RN v PR ORHEITo72, (3)
WS 7 — V =B 048y MEFIRFES O EEEZ B & LT HF L e NG %
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FFWT NS AL D =a—nF LR L, MAdbEiEbiBEELR x>y PV —27 242
Z L., KBTI L 2 EEE R LT=,

(1) We proposed a discrete-type inverse function delayed neural network with high-order synapse
connections and demonstrated its usability for combinatorial optimization problems by stability analysis on
solution states. Moreover, we expanded our new analysis on nonlinear dynamics to a coupled nonlinear
system, and burst firing dynamics was successfully generated by using a coupled BVP model. (2) We
analyzed the resonant activation property of a Bi-2212 intrinsic Josephson junction and found possible
reasons for degradation of the quality factor Q. In order to gain a better Q factor, we designed a filter circuit
for suppressing high frequency noise in bias lines and a line for feeding microwave. (3) To improve the
performance of high-speed operation for the single flux-quantum fast Fourier transform, a carry look-ahead
adder was fabricated using Nb integrated circuits. The high-speed operation of the adder circuit was
successfully demonstrated up to 30GHz. A neural network using superconducting quantum interference



devices for solving a combinatorial optimization problem was proposed and numerically demonstrated.
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Semiconductor Spintronics and information technology

@ FBERERRELUIPAZIR-F/REVAEY (KBER - KHH= - B - EAED)
Semiconductor Spintronics and Nano-Spin Memory
(H. Ohno, Y. Ohno, F. Matsukura, and S. Ikeda)
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EYVEIRFE 146 K THRIRITAKEN L7z, (4) FEERAL CoFe/Pd 2B & MgO FEEEN & 72 D REAL b
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BEAR(R > ME 60 nm)DFEERF AR D, Fifk~— Y U, By FRIZH L TR 70% & 72 -7,

Our research activities focus on the establishment of fundamental technologies for future spintronics
devices. The outcomes in the last fiscal year are following. (1) Direct magnetometry of electric-field
control of magnetism in a (Ga,Mn)As thin film. (2) Determination of spin Hall conductivity in n-type GaAs
and its theoretical description. (3) Demonstration of GaAs THz quantum cascade laser emission with
threshold current density of 0.8 kA/cm” up to 146 K. (4) Tunnel magnetoresistance (TMR) ratio of 78%
was demonstrated in perpendicular magnetic tunnel junctions (MTJs) with CoFe/Pd multilayer electrodes
and MgO barrier. (5) Operation of a prototype of the world's first 32Mbit non-volatile random access
memory (SPRAM) employing the spin-transfer torque MTJs was verified. (6) Lookup-Table circuit
employing MTJs were fabricated. (7) We integrated 60x180nm® MTJs on a 140nm CMOS circuit and
demonstrated the operation of MTJ by CMOS circuit.

Research activities in “High-Performance Low-Power Consumption Spin Devices and Storage Systems”
program under Research and Development for Next-Generation Information Technology of MEXT. (1)
Very large TMR ratio of 350% at RT and 753% at 2K was observed in MTJs with Co,MnSi Heusler alloy
electrode and MgO barrier. (2) Reduction of parasitic capacitance and leak current by a factor of 1/4 and
1/1000, respectively, in vertical type MOS capacitance. (3) A study of read/write properties for
bit-patterned media (60 nm in dot diameter) consisted of high-K, perpendicular films using a static tester
revealed that the writing margin was about 70% to the bit length.

@ EJO—FNY REBNE (BidH— FRKAHH)
Ultra-Broadband Signal Processing (T.Otsuji and T.Suemitsu)
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The goal of our research is to explore the terahertz frequency range by means of novel electron devices
and systems. Graphene has massless carriers and their peculiar characteristics are expected to be useful as
a candidate to realize such systems. Using an epitaxial graphene formed on silicon substrates provided by
Prof. Suemitsu’s group, we have fabricated graphene-channel FET’s to integrate a complimentary logic
inverter gate and confirmed its normal operation at room temperature. We have also succeeded in
observation of stimulated emission of terahertz radiation from optically pumped graphene, which proved
our theoretical discovery of the possibility of the negative dynamic conductivity and population inversion
in optically pumped graphene.

@ ETFHRFHMIZFE BRME— - /MRESH)
Quantum-Optical Information Technology (K.Edamatsu and H.Kosaka)

1. 7 7 AN, ERERRIVEIZ BT 5 H—J+ L~ CORFIEFRIEHE DO E

S EOEIRERENE, EFEREEICBOWTAREMICEERBR THDH. AR5 T,
T N=v IR T 7 A%, St AIRRERE R A HWT, Bk Lo Lo THREIND
N T =R ORE T THIH THE) L7z (Applied Physics Letters 355 12 563%) .

2. BIHHEDTEDDEA AT 4 TEMT NA ZADRFE

B HFHREE TR T 2 BEERE A2 RIENICHE R T 527008 FHfaROEBTZ BB L, 721D
ORFIEREEFAE U NLEET LR AT 4 T EBRBEFORBEED TND. REEIL, ¢
R ZHH L8R & Ny FEFE2ER L E AT ORCKEBEZH B DAY IS
L EHE—EAfAY 27— MBEICL > Tab— L2 MIEET S Z LI Lz, & 512,
gRFAZHIE L7 —HETF Ry hOF— FEICLY, 2EFOab—L 2 A ZHEAH L, B2
~UVRIEMNARETH 5 2 & ZHERMIIZR L= (Physical Review Letters 5t (ZF83%) .

1. Investigation of optical nonlinearities at a single-photon level is essential in realizing quantum
info-communication technology. We have succeeded in measuring the optical Kerr nonlinearity at the
single-photon level in photonic crystal fibers and Si wire waveguides.

2. We are developing a quantum media converter from a photon to an electron spin to realize a quantum
repeater, which is expected to extend the transmission distance of quantum info-communication. We have
demonstrated polarization transfer from a photon to an electron spin and manipulation of an electron spin
in a gate-defined quantum dot. We have also theoretically shown that we can read out two-spin coherence
and perform the complete Bell state measurement of two electrons in a g-factor engineered double
quantum dot.
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Nano-Molecular Devices

® S/ NFTNAR (EFEX - AHES)

Nano-Molecular Devices (M. Niwano and Y.Kimura)
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LI LTz, Fe, EOTF 2 — TR, BBILEIEIC L > THlcCXx 5 Z L &R LT,
@V a3 M B~ NTHEE 2 4y 5o 1l

U 3 R EICERL L AL A2 VD 2 s k0 BRI o BRI AR CEN - AT
M 2 ER 5 Z LI LT, F72. ) a v ERcEgEZa—T 4 v 7452 L1k Y



A RXEMHITEDHZ EERLT,
@OR—=F 2T NI FOF A ~DNLNEE 2 75 FIEIRK

R=TF AT NI FDOF ) HPICTF ¥ %N H R B L= NTHIEE 2 45RO ERL )T
L., SNETOT 7 u U lE R E LA & T, B >BRNmAEICERL T D
L EMER LT,

(DFabrication of a P3HT organic transistor using ionic liquid and its characterization

We fabricated a P3HT organic transistor using ionic liquid and demonstrated that it drived high
output current at low voltage. Infrared spectra of the P3HT layer were in-situ observed during
operation. The infrared spectra of the P3HT indicated that the P3HT organic transistor using ionic
liquid was dominantly controlled by the electrochemical doping to the P3HT active layer.
@Direct formation of titanium oxide nanotube film on a substrate by anodization

The metallic titanium film was deposited on a glass substrate by the DC magnetron method. The
titanium oxide nanotube film was directly formed on a glass substrate by anodizing the metallic
titanium film in an ammonium fluoride based organic electrolyte. The diameter of the titanium oxide
nanotubes was controlled by the applied anodic potential.
(3Reconstitution of free-standing bilayer lipid membranes in Si substrates

Free-standing bilayer lipid membranes (BLMs) were reconstituted in micro apertures fabricated in
Si substrates. The mechanical and electrical stability of the BLMs was remarkably improved compared
with BLMs prepared by a conventional method. Background current noise was reduced by coating the
Si substrate with insulating layers.
(@Reconstitution of free-standing bilayer lipid membranes in nanoporous anodic alumina films

Free-standing BLMs were formed in nanoporous anodic alumina films. The use of porous anodic
alumina reduced individual membrane size to improve the BLM stability compared with conventional
BLMs. On the other hand, total BLM area is still large to facilitate protein incorporation. This
approach is useful for designing highly sensitive biosensors.
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International Workshop on New Group IV
Semiconductor Nanoelectronics (RIEC Symp.) gg‘n:iggn\évﬂghﬁgngglgcfrvgnirsoup v
(581[E]: 2005%5A27-288, %2[E]: 20065£10A 2-3H,

%3[E : 2007411 A8-9H, %4 : 200849H25-27H

5[] : 201041H29-308)
RIEC International Workshop on Spintronics

(881[E]: 2005%2H8- 9H, %2[@ : 20065£2H 15-16H,

%3[E : 2007410A318-11A1H, %4[E : 2008410H9-10H
5[ : 2009410H22-23H, %6[@2010&£285-6H)
International Workshop on Nanostructures & Nanoelectronics
(881[8]: 2007411 A21- 22H,%2[E : 2010438 11-12H)
RIEC-CNSI Workshop on Nanoelectronics, Spintronics and

2nd RIEC Symposium on Spintronics-
MgO-based Magnetic Tunnel Junction-

Photonics Left: Albert Fert (received 2007 Nobel
(%1 [@: 20084E1059-108, £2[E2009410822- 230 ) Prize in Physics); Right: Russel

Cowburn
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2nd RIEC-CNSI Workshop on Nanoelectronics, Spintronics and Photonics
(5th RIEC International Workshop on Spintronics)
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5th International Workshop on New Group IV Semiconductor Nanoelectronics
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6th RIEC International Workshop on Spintronics
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2" International Workshop on Nanostructures & Nanoelectronics
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Atomically Controlled Processing and nano integration

Al F/~ATOT70€R (EHE— - BEBRX)
Atomically Controlled Processing
(J. Murota and M. Sakuraba)
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Intelligent Nano-Integration System
(K.Nakajima and S.Sato)






Al F/~ATRTAER (BHE— - BEBRX)
Atomically Controlled Processing (J. Murota and M. Sakuraba)

1. BRFHEEOERRE. TyFry. REVEICEHT HHE
Atomically-Controlled Growth, Etching and Surface Treatment

e n B R SRR IV B8R T ) ~T a G 2 AT D T2 OIS R A DR AR R |
Ty F U RELABEZHTEL TWD,

In order to form high-quality atomically-controlled nanometer-order heterostructures of
group-IV semiconductors, atomically-controlled growth, etching and surface treatment are being
developed.

2. TOERICHEITERERE ERGOEE L TOFIEICET 2%
Mechanism of Surface Adsorption/Reaction at Surface and Its Control in Semiconductor
Processing

HEERARL T 1 A DHIEE A ) E S D 720l KRR & RGO & 2 Ol
DNTHIFEL TV 5,

In order to enhance controllability of semiconductor material processing, mechanism of surface
adsorption/reaction and its control are being studied.

w

B/ NE — 2 DL E BRETMYHIEIZRE T S8R

Ultrafine Pattern Formation and High-Precision Doping Control

T A= A —FEBRICEBT D8 RE LR G0N T A 72D, i X — 2 DO
R & SR EE ARSI SOWTHFZE L TV 5,

In order to clarify properties of nanometer-order patterned semiconductors, control of ultrafine
pattern formation and high-precision doping control are being investigated.

s

AT OBEORE L BMFERT /NA RIZET HHK
Heterostructure Formation and Its Application to Ultrasmall Semiconductor Devices

T EAR T A 2D EMEREIL D T2 0D1IT . ~T m Al O RUE L ARCEEAR T S 225
WTHIZEL TV D,

In order to enhance performance of ultrasmall semiconductor devices, heterostructure formation
and its application to ultrasmall semiconductor devices are being investigated.

5, NTOREOYELILE
Physics and Chemistry of Heterointerface

F ) A= E A= E DT alEE R BT D010, ~T v SUE oM & LISV T
LTV D,

In order to realize nanometer-order heterostructures, physics and chemistry of heterointerfaces
are being studied.
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A2 HBF/ FBOATL (PEFEE - EBXH)

Intelligent Nano-Integration System (K.Nakajima and S.Sato)

1. &SHEEZa—F)ry FT—V DOEFREREFEMREICET MK
Research for basic architectures of LSI neural networks and theirs learning efficiency

Efib=a—T 03y U =2 Z ORI S 2T L OMRIEABIR L, Z0
FEVERE 2 R - AEAT L CHERER LA D,

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. FEMEERY FT—YETIICET EHR
Research for inverse function delayed network models

TIT AT =a—nrETTNATHD ID BT AEANT, FRERLEE S 27 2% B
K

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

3. Za—OMFEREFALELEFIHERICETSIHME

Research for neuromorphic quantum computer

Za—eFEEFA LICEFHET VI LD L £ DOFEERRF~DFEIEZK
Do

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

4. BIEBEMET— FEBERRICET K
Research for superconducting phase-mode LSI

WA 2 F AR & 3 2 BB RE R TR L72HT LWEH R S 27 A2 B g+
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.
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Semiconductor Spintronics and information technology

B1 ¥BHREYFAZIR, F/REVAEY
(REES - XEB#= - 883G - tAIED)
Semiconductor Spintronics and Nano-Spin Memory
(H.Ohno, Y.Ohno, F. Matsukura, and S.lkeda)

B2 #7J7O0—F/AYFESLE (BiHR— FiHEth)
Ultra-Broadband Signal Processing
(T.Otsuji and T.Suemitsu)

B3 EFAREIZE (BE— - /NMEEE)
Quantum-Optical Information Technology
(K.Edamatsu and H.Kosaka)






Bl #B/EAEXEVFAZIR, F/REVAEY
(RKBER - XB#4A= - o8>l - thHEZ)
Semiconductor Spintronics and Nano-Spin Memory
(H. Ohno, Y. Ohno, F. Matsukura, and S. lkeda)

VERO BIRIEZ B L T2 ST 2720 O REEZED T D, FRIC, A &AM
DHBEEZME S PFEERAE S frn=7 X A%OEFHRBEICLER THz 2t —1 > PR
DHIFEEAT> TV D, £, AV Fr=Y AZIEA LIZAE TN, X« 2 b L— VA
Bl O#FFEEAT > TN,

We are working on the nanoscience and nanotechnology to control the quantum states in
semiconductors, especially the spin-states and optical transitions in the mid-infrared to
THz. We are also developing technologies to realize advanced spin memory and logic
devices using magnetic tunnel junctions (MTJs) consisting of ferromagnetic metal
electrodes and insulating barriers.

1. $EERIXEY bOZH RICETIHE
Semiconductor Spintronics

PEKIZBWTEFOFOEMOALR LT, ACCOHREZFHTLH L2 b
R=J A REEAE Y br =g AT AR AT TV D,

A new form of semiconductor electronics, semiconductor spintronics, where both charge and spin
degrees of freedom are used, is being studied.

1) FREME SR OV D& T HIE O &G H]

Properties and Application of III-V Based Ferromagnetic Semiconductors

B L IV RS — 2 OF SR O oy e B 2 & 2 (MBE)NIC K Dk
L WEHTOEF A ANIEE LI BHREAINA D Z LI KD R E T
EOMIEZAT> TV D,

Study of a new class of semiconductor, III-V based diluted magnetic semiconductors (DMS),
is being carried out to expand the horizon of application of quantum structures by the
addition of a new degree of freedom associated with electron spin in the materials.

2) HER B LT A A DR
Semiconductor Spin Devices
SRIEPEIR & BRI L O NERT A 2 DO IFREAIITIE 21T > T D,
Exploration of novel spintronic semiconductor devices based on ferromagnet/semiconductor
structures is being carried out.
3) FHARTHET DAY a b — L ADHE L BT IEREA T~
Properties and Application to Quantum Information Technology of Spin Coherence in I1I-V
Semiconductor Nanostructures

-V AL AW HEREET IS T 2% v U 7R PO A ATER L, 7 =4
MDA — 4 DRALAIRIE 21T > TE DA b — LY AZBIRT 5 & L bI, BT
HWALBLFEA~DISH 2R L TV D,

Study of ultrafast processes, especially spin dynamics of carriers in III-V semiconductor
nanostructures is being carried out by femto-second time resolved measurements to the
application for such as ultrafast optical switches and quantum information processing.

2. EFHEICED THZ~ERNALREDRAE
Population Inversion of Subbands Using Resonant Tunneling Structures and lts
Application to THz Optical Devices

T u—7 Xy v ST o g (InAs/(Ga,Al)Sb) B K 0 g kv R L ik
(GaAs/(Ga,ADAS)IZH 1T D7 REEFER 2 OIS LW T 31 ADkEF - 3 Y E
ZiTH-> T\ 5D,



We design and develop novel optical devices for THz~far-infrared operation based on the optical
intersubband transition in InAs/(Ga,Al)Sb broken-gap systems and in the GaAs/(Ga,Al)As
resonant tunneling structures.

BEEIEICBIT 2 B RSB0

Quantum Transport Properties of Double Quantum Well Heterostructures

(KR - SREESS 28T £ 2 ROTEF RO BF kBB 2 W 50T 5720, MBEIZX 5
i GaAs/(Ga.Al)As 2 L FHEEDER L 2 J8 2 IRoTE D~ T 84 2D
RAE, RHl 21T > T D,

Quantum transport phenomena of interacting two-dimensional (2D) electron systems under high

magnetic field at low temperature are being studied. A new 2D-2D tunnel-device structure has
been developed to investigate the quantum transport properties.

FEREFHEEICET HIME
Growth and Characterization of Semiconductor Quantum Nano Structures

MBE (Z & % -8R B/ (1 oT) « R0 RooiEO/ER & 2h b OMIERA OB
Ttk & ZDISMITHONTHIZEL TV D,
Formation and properties of one-dimensional (1D) and zero-dimensional (0D) systems and their
application to novel electronic devices are being studied. Development of fabrication techniques
for achieving 1D quantum wire or 0D quantum dot structures using molecular-beam epitaxy and
e-beam lithography is also being investigated.

F/RAEDTNAR - AE DHR

Nano-spin device and memory

AV AEY - v Yy 7 FEBRITMT TN 2 BT 5,

Technologies to realize advanced spin memory and logic devices using magnetic tunnel junctions
(MTJs) consisting of ferromagnetic metal electrodes and insulating barriers are developing.

SEEE - BIEHEBENREDTNAR - A ML—DEBEMICET 2HE
High-performance low-power consumption spin devices and super high-speed mass
storage HDD systems

SCREREE TR IT FYREE O 72O OFERIE ] OERFEMFETH L [EaE - BIK
HEBNAC T NA A« AP L=V EBEIROBRE] 7uy=7 M2\ T, 7rY
=7 hBENFFEE L L TR IR mEE - ARTHBEE ) A BTN AT, RO
BEERFREA L — UV AT AOBBEB THOI,

High-performance low-power consumption spin devices and super high-speed mass storage
HDD systems were studied in “High-Performance Low-Power Consumption Spin Devices and
Storage Systems” program under Research and Development for Next-Generation Information
Technology of MEXT.

1) 7 A AEHIBET 5058
Nano-spin materials
) TMR BBE, BEARTEREA UL AR, BRI K B RPRE - FTatat,
FREPEME SRR T 2 % oy VRS ICET DR DM T bV,
High-output TMR materials, high thermal-stability spin injection materials, design of
materials and devices using theoretical calculation and ferromagnetic semiconductor
epitaxial junction were studied

2) AR FITET HH5E
Spin devices
MM N2 o282 EiRABUER, KERA AR EEER S mEE bR
i MT) B~ BEMEEERT S A 2 GREERIEOIC BT~ 2 0H9EM T b T,

Vertical type transistors, current differential type circuits, low current-induced/high speed



magnetization switching, ferromagnetic semiconductor devices (logic circuits) were
studied.

3) A EEIZEET DR
Spin circuits
BTy 7 A AT YMEOA Y CEEE, BIKHEEES VLSI ¥ 27 LI, it
BET DA ZMWCAE A, Var T4 X277 07 at y HICET o007
JENM T,
Spin circuits with logic-in memory structure, low power consumption VLSI system, spin
circuit and processor using vertical type transistors, and reconfigurable processor were
studied

4) 77y MRS RS — AR D NS &R ) — Z B ORFSE
Developments of high density patterned media and high sensitivity sensor
WAl Ky b7 LA RAE U ERAF2ER L, 2 b ORRERIE O 3T bh
7=
Fine dot arrays of Co based alloy films and spin accumulation devices were fabricated and
their fundamental properties were studied.
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Ultra-Broadband Signal Processing (T.Otsuji and T.Suemitsu)
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Novel millimeter-wave and terahertz-wave integrated microelectronic devices
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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 creat 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.
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B3 EFAEBRIF (BME— - MRES)

Quantum-Optical Information Technology (K.Edamatsu and H.Kosaka)

1. AFZRAVEEFRHREERMOMR

Quantum info-communication technology using photons

PR RRE AR S IR L R 2 W e B b DUt FOR A - LA BRFE L
TWo, £7o, FRIOREFS— FEIEZ B L, SEEAHICRT 2 Jif LT
DI OV THFZEL 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 nonlinearities of waveguide media at a single-photon level, aiming at photonic
quantum gate operation.

. EFPHRO-ODEF AT 1 TEH

Quantum state transfer for quantum repeaters

B H0E(E 1230 2 @fE i 2 REEAICH R T 5 720 0B Pk O EE 2 B Lz
Hos s EFACCDOERT AT 4 7 ERAEAT O T A ZADRAFEEIT> TV D,

We investigate quantum media conversion from a photon to an electron spin for quantum
repeaters to extend the transmission distance of quantum info-communication.

. FEREF Y FERVEEFIRREE

Semiconductor quantum dots for quantum info-communication

BEHEE~OISHEZ BIE L7z, 8 AR Ny FoXtttl JOE et g %
e TN D.

We investigate the spectroscopic and quantum optical properties of semiconductor quantum dots
in view of quantum info-communication technology.
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BEFHON (U Z TR ) ST ? [Baad—: ISHPEE 79, 935-939 (2010)]
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Efficient up-conversion detection of 1550nm photons using bulk periodically-poled LiNbO3 [A.
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Single-electron spin resonance in a g-factor-controlled semiconductor quantum dot [T. Kutsuwa,
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Optical measurement of electron spin coherence in a semiconductor quantum well [T. Inagaki,
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Single-photon-level optical nonlinearities in waveguide media (invited) [N. Matsuda, K.
Edamatsu, Y. Mitsumori, H. Kosaka, Shimizu, K. Yamada, T. Watanabe, T. Tsuchizawa, H.
Fukuda, and S. Itabashi: The 18th International Laser Physics Workshop (LPHYS’09),
Barcelona, Spain (2009)]

Single-photon-level optical nonlinearities in fibers and waveguides (invited) [K. Edamatsu:
International Conference on Quantum Information and Technology, Tokyo, Japan (2009)]

Coherent spin injection and spin state tomography by light in a semiconductor quantum
well (invited) [Hideo Kosaka, The 18th International Conference on Electronic Properties
of Two-Dimensional Systems (EP2DS), Kobe, Japan, Jul. 19-24, 2009, E7c.]

Coherent spin injection, tomography and manipulation in a semiconductor quantum well
(invited) [H. Kosaka, H. Shigyou, T. Inagaki, Y. Mitsumori, K. Edamatsu, T. Kutsuwa, M.
Kuwahara, Keiji Ono, Y. Rikitake, H. Imamura, The 4th RIEC International Workshop on
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Kuwahara, Keiji Ono, Y. Rikitake, H. Imamura, The 14th conference on Physics and
Applications of Spin-related Phenomena in Semiconductors (PASPS-14), Keio Univ., Japan,
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Observation of single-photon-level Kerr nonlinearity in a photonic crystal fiber [N.
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Conference on Laser Spectroscopy (ICOLS 2009), Kussharo, Japan (2009)]

Controlled frequency entanglement of photons in type-II spontaneous para- metric
down-conversion [R. Shimizu and K. Edamatsu, Nonlinear Optics (NLO) 2009, Honolulu,
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Coherent manipulation of an exciton in a single quantum dot using a hetero- dyne
pump-probe technique [Y. Mitsumori, Y. Miyahara, H. Kosaka, and K. Edamatsu: The 18th
International Conference on Electronic Properties of Two-Dimensional Systems
(EP2DS-18), Kobe, Japan (2009)]

Measurement of single-photon-level optical nonlinearities in waveguide media [N. Matsuda,
K. Edamatsu, R. Shimizu, Y. Mitsumori, H. Kosaka, K. Yamada, T. Watanabe, T.
Tsuchizawa, H. Fukuda, and S. Itabashi: The 3rd International Symposium on Information
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quasi-phase matched LiNbO3 [W. Ueno, H. Suzuki, S. Nagano, A. Syouji, R. Shimizu, K.
Suizu, and K. Edamatsu: The 2nd Student Organizing International Mini-Conference on
Information Electronics Systems, Sendai, Japan (2009)]

Efficient Generation of Multi-photon Entangled States [F. Kaneda, R. Shimizu, and K.
Edamatsu: The 2nd Student Organizing International Mini-Conference on Information
Electronics Systems, Sendai, Japan (2009)]

Single-electron spin resonance in a g-factor-controlled semiconductor quantum dot
[Takeshi Kutsuwa, Makoto Kuwahara, Keiji Ono, Hideo Kosaka, Conference on Solid
State Devices and Materials (SSDM), K-3-2, Sendai, Sendai Kokusai Hotel, Oct. 7-9, 2009]
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Measurement of Electron Spin States in a Semiconductor Quantum Well Using
Tomographic Kerr Rotation [Takahiro Inagaki, Hideo Kosaka, Yoshiaki Rikitake, Hiroshi
Imamura, Yasuyoshi Mitsumori, and Keiichi Edamatsu, Conference on Solid State Devices
and Materials (SSDM), K-3-5, Sendai, Sendai Kokusai Hotel, Oct. 7-9, 2009]
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Nano-Molecular Devices (M. Niwano and Y.Kimura)
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Nano-Molecular Devices(M. Niwano and Y.Kimura)

BERDFT/NAADORE - RED T/ R7—)LEEHT - HilfH
Nanometer-scale analysis and control of surfaces and interfaces of organic molecular
devices

AT A ZOKME « R CTOBRRE T ) 25—V T L, Z OBERELZ Y 5
ZLITkY, e E L, AT A AORHEZ T B SR DT DRFFEEAT o TV
60

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.

2. FERKREAVF-EREEERNT
Biodynamic analysis on a semiconductor surface
Si X GaAs FEAERm L2\ T, MaLl A< E, DNA 72 & OARYE % 7RIMK
Wik TR U, ZEEREDIRT 21T > T\ %,
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

3. BRENAFLUI VT - VRTLOHREFE
Research and development of a high-sensitive bio-sensing system
TROVGY ek & RO TR T TRk 2 WIS AR E 2 IR IS8 D e o D A
AT VAT MO EIToTND,
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.

4. GIBRBRILBRERERAWN-T/ T4 ADOFEREHE
Research and development of fabricating nanodevices using anodization processes
Ny FHE YT ak R L GRBRGBRE ARG DY D 2 Ik DT ) T A0
BT DH5E 21T > T D,
We have investigated fabrication of nanodevices by using both top-down processes and
anodization processes.

5. BREBRAGEMOREHR
Research and development of dye-sensitized solar cells
R ER % DESEFRIFIEIC L DMER LT/ EOIERBE L2 DI 217> T
Wb, FEC, BRI X O ERL L7 TiO2 T/ F = — 7 O A FE IR K EH(DSSC)~
I HIZ DWW THRZE L T 5,
We have investigated fabrication and application of nanostructures using electrochemical
processes such as anodization. Especially, we have applied TiO, nanotubes fabricated by
anodization to dye-sensitized solar cells (DSSC).

ESHREE 'Y
1. Y. Kimura, M. Niwano, N. Ikuma, K. Goushi, and K. Itaya, “Organic field effect transistor using
pentacene single crystals grown by liquid-phase crystallization process”, Langmuir 25(9) (2009)
4861-4863.
2. F. Hirose, K. Kuribayashi, M. Shikaku, Y. Narita, Y. Takahashi, Y. Kimura, and M. Niwano,

“Adsorption Density Control of N719 on TiO2 Electrodes for Highly Efficient Dye-Sensitized
Solar Cells”, Journal of The Electrochemical Society 156(9) (2009) B987-B990.



A. Hirano-Iwata, R. Yamaguchi, K. Miyamoto, Y. Kimura, and M. Niwano, “In situ real-time
monitoring of biomolecular interactions by using surface infrared spectroscopy”, J. Appl. Phys
105(10) (2009) 102039.

K. Tanaka, A. Hirano-Iwata, K. Miyamoto, Y. Kimura, and M. Niwano, “In situ Surface Infrared
Study of DNA Hybridization on Au Island Films Evaporated on Silicon Surfaces”, Jpn. J. Appl.
Phys. 48(4) 04C186, 2009.

A. Hirano-Iwata, A. Oshima, K. Onodera, K. Aoto, T. Taira, R. Yamaguchi, Y. Kimura, and M.

Niwano, “Self-formation of bilayer lipid membranes on agarose-coated silicon surfaces studied
by simultaneous electrophysiological and surface infrared spectroscopic measurements”, Appl.

Phys. Lett. 94 (2009) 243906.

A. Hirano-Iwata, K. Aoto, A. Oshima, T. Taira, R. Yamaguchi, Y. Kimura and M. Niwano,
“Free-Standing Lipid Bilayers in Silicon Chips-Membrane Stabilization Based on Microfabricated
Apertures with a Nanometer-Scale Smoothness”, Langmuir 26(3) (2010) 1949-1952.

[EfR A E]
1.

Ayumi Hirano-Iwata, A. Oshima, T. Taira, K. Aoto, Y. Kimura, and M. Niwano, “Planar Lipid
Bilayers for L-Glutamate Sensing”, International Symposium "Innovative Nanoscience of
Supermolecular Motor Proteins Working in Biomembranes", Kyoto, Japan, Sep. 8-10, 2009.

T. Muto, Y. Kimura and M. Niwano, “Formation of Aluminum Nanodots by Inhomogeneous
Anodization Used for Fabrication of a Single-Electron Transistor”, 216™ Electrochemical Society
Meeting, Vienna, Austria, Oct. 4 - 9, 2009.

M. M. Rahman, Ryota Kojima, Ken-ichi Ishibashi, Yasuo Kimura, and Michio Niwano, “Accurate
derivation of all parameters of the single diode model from a single current-voltage characteristic
of a solar cell using an extensively valid and stable iterative calculation method”, International
Conference on Solid State Devices and Materials (SSDM 2009), Sendai, Japan, Oct. 6-9, 2009.

Azusa Oshima, A. Hirano-Iwata, K. Onodera, T. Taira, Y. Kimura, and M. Niwano, ”

Simultaneous Electrophysiological and Infrared Spectroscopic Studies of Lipid Bilayer
Formation”, International Conference on Solid State Devices and Materials (SSDM 2009), Sendai,
Japan, Oct. 6-9, 2009.

Mehdi El Fassy Fihry, Ryota Kojima, Mohammad Maksudur Rahman, Kenichi Ishibashi, Yasuo
Kimura, and Michio Niwano, “Fabrication of Titanium Dioxide Nanotubes Through Anodization
and Application For a Dye-Sensitized Solar Cell” , Second French Research
Organizations-Tohoku University Joint Workshop on Frontier Materials (FRONTIER-2009),
Sendai, Japan, Nov. 29-Dec. 3, 2009.

Y. Kimura, T. MUTO, M. Niwano, “Anodization of an aluminum microelectrode for fabrication
of a single electron transistor”, Porous Semiconductors — Science and Technology (PSST),
Valencia, Spain, Mar. 14-19, 2010.

Ryota Kojima, Ken-ichi Ishibashi, Yasuo Kimura, and Michio Niwano, “Application of Anodic
Titanium Oxide Nanotubes to a Dye-Sensitized Solar Cell”, Porous Semiconductors — Science
and Technology (PSST), Valencia, Spain, Mar. 14-19, 2010.



6.
6— 1
6_
6—3

SEEN

MDD ) — I —LEEBDOHRE
MEERDF AR (FRK 21 £E)
F/ - AEVIEMES

B oRoHLTOS5 A






6—1 BROKFEHWEEDHE
a-1) /- AELEBFE—L-)VTS5O(B8E

W /- REVEFHE AT A BAEF JBX-9300SA
OFiE  F/RT—ILDINF—AEE
OMEE  IMLEFEE: 100 kV
/MRS 20 nm
T/\YAX: 5mm B~300mme

B /- AESIMEEER S AT L = NSR-2005i10C
OfiE  MEIMREEESAICI AWML RN \E—2 DAL
Ota:  BAR: iR
SRAEE: 1/5
DTN\YAX: 33mme 2 1FP
LFIOINYAX: 610FF

B TROEFE—LHEEE(YXVEB) AAEF JBX-T000MV(A)
@& YRAVEARV I z—NEHA AZmEEFE—LELEE
O HEE nulz@-ar 20 kV
LETRFEE:06 A/cm?
—/LfE:Max 4y m?

ﬁé*ﬁfE:0.0S U m

&I 05p m

YRIYAX: 25.5.6 /F

DT/NE: 2. 3(F

B KFRERRE FAENEE A1 s8A BH3-MJL

OFE o \REOHE. SHEEY AVRE
OHEE - AFTEMERER (A1) 7 X BH3-MJL)
*t /PR
XL X 5% 10X, 20% (50X . 100X , 250 X
FRRE 0.20mm
-BEIREAZERR (A1) 7YX PM-10AK)
TFLEAASU AT L (FY) 218 & U-VPT)
-EHRE R T L (A1) 78R UM-40)
-BRIR S (TC-56)

B YISHOURRITSA AR H—ILXR MJB 3
OF& VIS4 MERANTHEARERE M A —EdE L Ehbhh e RETITII
%

OtEE ~HT/N—HAX T|K 3(UF
-BR EE/kEE350WS T
IR7SA AV IRBESE A -EE7 514 A MOV ATRE,
-RRERE 0.4um



B EEEEFIEMEE (SEM) BAEF JSM7401-FT
OFiE ERIREIBREERARAT
OtRE -2 REFHEHfREE
IEEE 15kV : 1.0 nm {REE
1kV GB E—F : 1.5 nm &L

1548
ZREFHE. REEFHER. ZREF+HREEFHE. TRILT—T1L5315&
-fEER

LME—F : x25~19000, SEME—F : x100~1,000000
BEEMERMIEAEEE., fERERUIEAE. B ERREE

ILEEE
LM, SEM E—K : 05~30kV. GB E—K : 0.1~4kV
JO—JFR 108~2%10° A
W EhRmEES ULVAC Dektak 6m
OF:  FEAMIMESLE DREAARERR
O taE RAFx oA  fly 4y &0
- FEE AW RAE 5A
EA TR 50mm~30mm
- ittt 10~ 50mgf (SFZEaT)

a2) LAY BRI O R EERE

W {E&¥ MBE VG V80H

OFE (LAY EIEIS (GaAs/AlAs, InAs/GaSHID TE A5 v )L RS
@ 4aE DINYARX 24F (JRRIAF) FERAR(n FEBfHT)
24 FHBNE24F I/ \D 1./ 4(In Free)
GRGEVE RRIEEE1 Galn, Al X2, As X2, Sb, Si, Be, (Te)
FXIEZE2 Ga, AIX 2, As, Si

W SO, #ERTSXVYCVDEE AAREZ
@&  SiOo,MAE
OtE: -DhEEZRE

FIGE:3% 10 Torr LU,
HEERE2x10Torr LITF

-EARNIEA  £xi= 400°C

- RISHAFE SiH,. N,0

JEEST 24 F I/ NATEALT

W SiN,¥RATS5XTCVDEE AAREZ
OFiE  LEMFERERANDIMFIE ()2 ZLIR) DORZEL
OftEE  -AIEBEES

¢ 2AFEMR 18 71\F
¢ 3BER  1RINYF
TEREHFUZIE . BARARIVIEEZ D ETHRI
-EARINENRE RIGE & 400°C
#{B=E &5 300°C
-RFEN FIREIRE 1356MHz
= 200W
-BAHRA  SiH, NH, Ar.N,. O,



BN ZENEFE—LFEEE BARZ
OFiE  LEYFER PR RUNEEBMFEEFE — L - IEUNECEEL . BMUEE1TS,
OtEE nBEERERETFE—LREEE

DIN\Y AR TEWEGER212F)
BEFE—LEERE 1
BhuUnscRERY 2

p BERRERE
DIN\YARX TEWEGER212F)
ZAEIRH 3

-n/p BUAFRIMEEMUEEE
DIN\Y AR TEWEGER21F)
HNERERE 900°C+5°CLIA
FHEHSHAR BR. 7NV K%

B {LEYFEFRARFSAIYyFoJEE (ECR IVF ) HAEZE
OFiE  CL,ARFERW-LEYEBAREOEARMT YT
OHRE - Fyi R IyFUTE, O—FavoE

-BEEZE 10%Tor &

EMEES 10°3~10"Torr

-2 e 4 24F . RUFER
IYFUEE  ~2000A/min(GaAs)
IYFTNT 2AFEARRE10%LT
- EARAEN ERRILE—Ka=R

AF VIR ECR/ 4y k8!
AFIRILE— 200~1000V
-JAtERHR Cl,. Ar, O,

B{EEAYMEBHRARS AT yFJ %iE(ECR) BAEZE
OFE LEYHEERITN—LDIYIURILE, )V EMEED Ty F T
OfRE  -HR¥E CF,.0,.H,

-ZREEAH 1.3%10%Pa LIF

-JOtREH 067~133Pa LI

- EARAEMEERE -30°C~25°C

- EARAERER @ 24 FER X 18U/ \wF

B FEENSGA—IT MY Y=—FHrA=HR
OfFE  PEEEFT/ A RZEOESEHEEOIHE
O 4EE N)—REZAAZVIN 6

- MERE 8mV 4fA
AREE-ER 200V 100 mA

H—TrL—HE—KT]
a-3) V)2 70t REBRER

B F/~ToORELENTXT L
OFiE  Si-Ge-C RFERS; /~TOEERRRUZOFREWIFTE DINTET,
OEE  Si-Ge REFEEDIEZX v )LEERAOTHIN—E > HialEE,
300-1100°C THEIEN RFFES B TOHO LN ATRE,



B F/ATASHV AT LA
OfiE  S-Ge-C RFEBHS /~TOBEDSHESNEIT.
Ot Si-GeC RFERF/ATOREDRFHES ERE(L—HIIUTNIATL) . &
[RAEEEE T TV A—%), ERUEN (AREHHERIEEAIERR) OFHES A FTRE,

B X AEFHIEE (ESCA) SST SSX - 100
O  FEIRMHA
OHEE  HELIRILY—7FERE 069V (Auy,) « B/INAHTHELE 270 U0 LIT, BE 10 BAD
UN/FE,

B 3 EAESHTEAREIESRATLA HP fth#f £ 2T L
Of& T ERR—ILRAER
O@taE  HHEERE 6.9kO0e (FAy T 60mm B¥) , 7514 RAYMKYRHEEIREZL 10K TTHEN

AIRE,

W #E CVD ¥E H
@&  Si. Ge. SiN, FDORJER
OtEE  IEEURSA T DFE CVD EE 2 Fa—T 24147,
550°CT® Si-Ge RDFERTE R vILEATRE,

<t

EFRES

X

B EECVD EE
@&  E.CVD ALY SiO,. PSG, BSG DEEMHZEITY.
O@HEE  200~400°CTOEACVD & 1Z&Y. SiO,. PSG. BSG #RAIEE (2F v/ \—),
INYFRIEES 5%,

B Si&ZRE
OFE  JIIAUMIARSATYFUUEE(THIL/NEMR510 45)
Si B LD Si RFEBIADIVF T ET5,
SO, MITARZA Ty F > &EE (74 )L/ \ DEM-451 4F)
S ERED Si BLU SO, DITYFUTET.
AVINITRARSA Ty F U %E (71 )L\ L-451DA-L)
Si ZER EDEBOITYF I %1,
OMRE L AVMIARSATIVFU T EE
Si EtR LD Si RFEADTYF U M AIRE(ECRE) , &K 6 A FHx/\, FRFMIZD S
TERSD T/ \ATHE, FHBIRESENNN, RF 7 \A 7 REIA]ATHE,
BAHR: Cl, SiCl,. BCly. SFy. O, Hy. N,. Ar
SO, MITAFSATYF T EE
SiB&U Si EMRED SO, DTYFU I HAIRE (RF FEEATEREY .
BAHR: CF,. SF;. O, Hyo Ny Ar
AVINIARSATYF T %E
Si ZEiR EDEBDOITYF I D AIRE (RF FHEEFEITEREY) ,
IvFUIERHAR: N, Ar, H,. BCl. SiCl,. Cl,. CF,. SF,. O,
TIVUTERAR: 0,0N,

B RFRT—ILEHEA TS AT L (AFM/STM) Azo0v
OFE  FEATOERDEFRY—ILFHENHTER,
ORE HBEEZE STM, aVAYRE—K AFM, /a3 E—R AFM,
LEED, A—>x XPS FaldE, L@ ENEAATHE,
HEEGEREM



a4) B0+ XER

B F/-REV AR LR ISBY TS AT Ls F#JLIN EVP-38877
OfAiE FEEREREIOLRIZHITAEHRA A/T EEOBE
OteE A— VM ASSI(1%). Ti
ERILE 333 24T @ | dem BLUTDHYR YT/ \E
SNIBRER 33 3o /N 25 #y/avbk
[EE5 % ¢ 200 31 AE5%LUA
FREBEZE 3% 10-6Pa( R/ WAE)

B 754 Y— 7Lk HP-4156C
OFE U RANEE-EEMEREEFT/ M ROESIFHEDAIE
Ot ENEEEEXERY—R-E=42-1=vNI1fA/2u V—100mA/100V) X4

BEAEI=VEXx2
BER1I=vbx2

B RS — JIARRUKE 7476D
Oz  FHEIETFVTE W —URIDIESHRELR
Ottt T V— ALAu
ERAfEER 60 fEDFTER — LBEMER
IRR-RRROBERE N, BAERREOMI R EA FIRE
1T —D D INERRTRE

B YRIT7IA4F— H—ILXZ MJIB4
OFR  EREEESRERIA N DR AE—2 DR
@ tHE HEH A4 X 5mm BSR4 AV FH
RRIHARX 24AFEANS S AUFH
LIMESEABE 25mW/em?
BAOERRE 08y m SAV AR—R (/I \Fa—LaVBI M)

B R/\vIEE FRILIN

OFE  swmEeERGIE. SESEIR.
)M FAERREEEERR
OitEE @ 4"hU—Kx3H
ERAWREEARY 1 X0 47
EARANER: MAX350°C
BISEEZOR 3% 10°Pa LT

B FNER HRILYMOY
OFiE  7—MRILIR. J1—ILFERALIRDRZRL.
SiO,. PSG 73& DEMME, 442 F AR DEMLIE,
D DNy dn b 6V
@itEE  O,.N,. Ar. H,, H 0, FESHTOHNIEATEE,
E—4mEAR
600°C~1050°C : 44K
200°C~800°C : 24k



B SEREEE BAY—RHEF M95-0019
OFE EFEEFER(TILZ=r)L)D7FE (EHUINEE)
OtEE  FERAR—M2
T/ N4 X:383mme . 27,67, 87
fEEO b O—3IZ kBB — D HIEA ATRE
AR EErtE(TE

W LSIFR4 HP3494
OFE  TFHAIRUTATRILLSI FVT OEHERIE RS
OTHRE  HP9494A VYRR S )L LSI TR AT L
30MHz 12Bit {EEERFERS
1MHz 16Bit T4 Z4A 4

M CAD YRT L t(a—EF SX-9000
OFiE  EFEREFK \S—ERIAH CAD
O1ERE  -SX9000 |2k CAD /83— &L
- JEOL52 74— yhAD CAD T—Aa/\— M ke



6—2 THEROFARSR (F/ 21 F£EK)

Tk21EE +/-ACCERES WAS&ERR

(Ef22£IANEET)
+/ A R

WEES

FIFRES

A8

ik
BRWRE

= MR

MEmx

EEAE REERE WRAIER xF 8N
03 FF DUJIE N2 FHE &8 (HRZRE) ®WER
M) AE ST RN B £E Fk @R

16

KEFHR

FEH=

E&IEAEE XE=48E LEifE hEERE
kEmE MERA BE =& LGS # WEGL-BEE
(WRMENEFER EHE DI DOWE DIVhEF EE eI
M2OEH ME Ex MiuhE N KT ERGR ML
Batka®x BR Bk EEE BUEHF vel BIHRETE

31

FEEFaR

FHES

ERFSR TEHESRE KA D2 0E N7
M) ER F#H AW AW HRRAEsR SR
M) KEF A B3 A7 qLIri24) (B4 AR R4 EE BA

o Bt

ElEE

EEIRERE NBELE M EE W) RE B KL ED

H i

MEEE

BRAE MEERE SEbE (FRA) AR
(03) L¥p+BEER (01) FRE+REER R) SR+BEE

Rt ek

FAER

Ri#ie FALDHhERE DIE (D) IbFa-3h7ix
M2 mE ER MIFI AR BAEE HEA) B

L

1 = R MR

HESHIARMRAA EsxRABEAHA

ERARE

REH

AREE

KB AZEE (WRRA #E 117 000
03 EE DA& DIKF BA M2 FE W EE

JIlig; &R

ERN

IRiEEE LERRNE (D20 (ke (D1) (LE

T EH

HER

[FEHE MIEE E—UR - L

T

&E ®

02) &8

E3

BREC

BiERe BAIHERE FEAWLEA RFW #8 =8 =

=i

Mz

(AL OB MOEE R BOS kB 5

Wi

EwEd

FERIREA AL DIUER MHBEX MOME BE =3 Bl
(Ba)AME N &£E SANDEEP £8

ik A

THES

THARE =€/ (D2 (BRE

B

#E—i

(M2JIES

{RAEE W

BAE—H

EANE BEhE DO@EH M2KE ) Wi &

&1L

& D

FEh& (POIM (D2 —L-(MD0E RE
MU EE X k#F X

[z R

PtEF

JEBh# (D2)ESL-AFME

(ETRHLLF

i iwEA

(M2)HE (M2)H 1L

(H) 5 R

XEEE

(M1FHE

F A

e —

RERE DO¥E DR BS MUEX HE (M (B4

B o

B il

D1FEF

HEH

HER/

BENR FHEBE BEAET Hx

A

HOEH

D2E® DURE ML MOFER & BHEIR 5%
(AREEEE KD

EINE:

KA

WENE (MRIEA+E &Y

SRR

mAHE—

EAEES (MU




F ARl

LB ANICEE

_ NEEEEEEEEEEEREESEEEERRRERE <[z
B8 o T E A @i b 1= ] el R Y o > g
: _ . EEESEER = 22 |2 =
MONHOLE - ERMEIKETELES & N ES N B g
FEEEEEEEIEEEEESEEEERIENRE BB
HKEFERRHKED FEEE ik (gl 3= > =
< BCE W - E ok R & . <
<WIE~~EH®E
o
| D — h— ful 838 @
o ST === NREEE =
Rlco<aaxikg il == ~
0T
o~ = —
<o —kxa — =
&
E<ﬁ%%h$(mu30z) g7 3
0 = =
Bl e v
= I = S
E<ﬁam&
B k2D aiya ~ ~
~
=" g < 2
HemrErmes = 2
<P KDNINY h— = =
SENm— B N 3
SHN  KUARBAKLA RDADAK IS 3 =
<REC A (o) S - s
= S
<EHRKA— QEEREAKRS (<u=~wr=] |5 >
<A@ AEHZNAYHD hAD 2 e e
<o-o~wBHLINYHD hAD B i 2
= L <
<o -—BHZLZNYHD hAD = = ~
= = =
< Ho > o i & 5 <
S
<o >o # < “’E o <
= ] o & =
<HBEERERBOEHRN K 2 : o 2
= i MR =
<< FREHRREE (wovo<) 2 o 1[0 | 2
2 % nelE 3
< HEHEH RN = o= =
= = S =
ol I3 By o~
SRRH=N éuﬁ@
SA—HnrARR = 1 g =
S o
= =
ShN - KUN R K 2 B 2
= il gy
<HBFHBLINA—BRNENYTH P (K
S = =
<REC N R (QOFH) 2 3| = ]
<@ WEHELDNYHD RN H
<R AR A KRS
<KERHLHL (R oR) & 8
< WSS = 2
< o R I U— 1 2 2
< -—ozcHEENINK MO =>o #fijg
<o-oNHEENNK o> o #
S =
<v@f=aw S S
~ o £
<HENHDTAPKOINIDNY RN L B B 3
< w=
< mE R
<TWERMEC— O
= T === ARERE =
<P KOENU— JEENK LS ~ S| = ] il 1 E
<wolER (o)
<EW o w=
=l —T= < o~
<REC N (weo ) gl8 B s g
<D>2ADIDNNY — I iE S% §E ERE g < E
= =
S NINRTEN S B
Sl N = = =
<MD ANDAKIY a[= 3| = 2
ST == AR =
<hows= s 2|= S[S 3
ShN - KUNESHRERN KR 2 2
SN KUNEEEN KR 28 R 2
0 |
£ B =
A erle | |
b x| | &
Bl [=E =8 s
¥ Al |
e 0 [ I N R
(<HHERERE aBNONH OLRE) | ® S I S A S E e
pe 5 al | (el (sl<] aler|z] ]
b2 = B I I e B s N R B R
EREEER s o o] (o o
wrli] [ || s s F o e o A 3 e e 1 Y e o
b i e AR A B e I O o e o e
L el = L s e s - | - ] | e s s s s e
st e | s e e | o3 e e e e = e | e - 8 =
| ] | e 2 | v | e | 5 ) | 3 < = e e )




7021 FRGEE - IRERFAKEF AFM

ER21E3/1B A 5 EM252H28BE T

STE = EEE =
KERORELEE & SEENREE - ST [T 3
& g
oo (98 + W) g 2
E— ARHE MK 2 2
ND—= + =0 w A =)
<5 .- cHHE 2 2
<—-zaxK%<dan < o
GHERE - POKLOAKTD aiE & B
ew KCD g g
M2k E NT— % §
BRE (o™= ) g kS
CYYS g 2
418 8¢ 9 29 ° ©
RN K | L B S =
R o o < = =
S=MbARRANKIRS 2 &
RN ChOEREEKRE (<w=) 2 2
e B z
SRIwo = HEKE g g
BRlw oo K S =
LRlwo N INK bR B S <
KEo>o S &
HHEBE e o>oR 3 2
BEGEE o> m g g
al > o
= WHERE 1o 0> — =] =
W ocmmgme & &
< MEREEHKo=o 2 2
* BHo>o0 . »(;
rnAo=>o = e ﬁ ﬁ 2
[ = % e [0 =
R = o G| =
S u LS S
g #EHo>owo - "fé ;j'::wg -
= B E o= (& =
o EHR ceRERsE 8 i §§§ 8
& i =
MBI Y KB HE o — w i 2 ] e =
= = S Lo =
EMIEIYKEHES > o ° 2 gmk <
| .
SN LN e < x 2§><E
KEENANEENE 2 B N
vu= (0woouw) 2 3
wo (ewoouw) g 2
KR Kh—n<w= N h
RE<uw = 8| 5 3
——o K< &
<oo (Nmh - ZNIDA) = =
© RKTD & 2 =
R 8 &
PRARKHIHWE N —
O—2 0™ oEniER
=owso + B~ = 2 2
HeS=ow
RBIXKLD & (W) i § %
XBRAKLD & () = 2 g
HENI— 2% g 2 2
mmw e 8 3
LRIKTD &
Kk {— ( =)
KUNRLIYKEINDSADNY #ffd (ANiDYH) § §
KUARCYKESNDINAY 4 (b xoEE |2 s ERS 8
M @ b
# KUARREERHNE (-oa) < <
R KUNTEEBEHNE (REERE N 2 8
O ~ | — =
H KUNTZEERHKE (n=00) S - g
B
Ol ANKUNERREKE
N 3 2
KUANRAKOEXKTD s 2 2
KU 3 B R 3 3
0 |-
& =&
N e | |
b W | [E
el [zl | |
HE (855 &
o e (]| ) &les| ] |2
B g 15| # S N P S
@ = | (el <] ol o] el
bz i 2| RS =R S EESE
SRS sl (| [ (5] o e 2
] (] sl o E et e s e o R e e RN
b e e B e e o o o o i
= ] = ] el s s - |- e - = | e e | | s s e
5 e ) o | S e e = o o e =
] ] | | 2 ] o ] o i 3 81 e | 5 <) = ] ] e 2] v




R =P R

BRI AMISEE

~
Papi:]

~|~|> —|o =3 =
K 456 3% 90 K - 2 B i 2(38%| &8 S N S
EERERER = T= =
NONHOLE - BRMEIKEKFEE <& [[SF7 ST S £
) Slal=l= < s
W KEREResmxrrs <k =T 8 S
o ~ o~
Qeeo<aIXIFg - -
[y
P = =
H.<4w—||~r('\v\
o~
o~ — | ©
W< RFEC N (ousoe)
i — = =
B e v
= B ” ”
—|=<< 9
ol m e
o [ —
Hl< )T wii
% o5 o = S
HemrErEES
<P XKORDYHR— ” ”
= =
sk AT
SRS - KUARBRAKLD 22 ADAK RS - -
3
<®EC AR (o)
<@ KA ABEREAKRS (<u=~o—=) |- B
<ABRAEBEHLNDNYHDIHRAD ~ ~
<0 -oaBHLDYHD kAT ” ”
<w-BHZNYHD hAD © ©
< Ho > o # 2 =2
<fBHo>o #Hig S 3
< K IR BT R N Kk < “
<< TR RRMI (woo<) s &
<< HEHRISH RN B B
= =
LRRHINA
La—snrARK © ©
= =
Y T LT
<C
<H#BELINPR—BNLDNYTH
<RECAR (LA = =
<EEBELDYHD kAT KE - -
<TRABEAK IR ° °
<HKEEHEIBE (R o)
< WX B KA
< o R MU — 9 B s
<v-oz<HEENNK YO > oM
<o-oNHWEENNK P o>o K
<QEf=ow < <
= =
<PhENHSIOANMKINDYRNL
< - W=
<TEREWE
<T@ERMEC— O
<M XOEFU— JEENK kS & &
<walR (va)
<BEWows=
<REC AW (o) = =
<D™ IDNDY — IR § g
<N IDY+ ~ ~
SRR AAD AR
<Rows= 3 =
< . - o p o S S
ShN  KUNESERBERIKIES
QRN - KU NN EE N KR & =
<C
T |
kS B
A | | |
by #x| | |8
REEEENEE
5 el aq (SN =
(<BHETERE o BNON SLRE) | b I N B B
@ 5 b I e P e
b2 = Ry I s S N S ke
S|l [es|ses|s B I B e o R N o e
o el e EREE E i I s Y e e R s B 4
Kl [ 25(] =) B T O o o o A
U s | - sl - [ e s s e
| s o o 3 e | | = o o | e
K] e 2 o 2 | | o | 5 | 5 o< i = | e e ]2 e




FrA AR ERFE

RE

7ao ) bRIGEE - B

ER21E3/1B A 5 EM252H28BE T

= =TT —
NONHOLE - FRUEARERFEE <% |-[S[5|7| |85 S £
= =
<o (HE+Rm
K- A REE N < “
D=+ =mw < <
<5 - — cHilE “ “
<—.zaxKZ<>an b ~
G- PO LOAKTD wilE < &
cw KD i <K S
M ARk AT— < <
BRE (o™= 0) 3 =
o 2 =
418 8¢ 9 29 =~ =
EBINC v K | i R < <
o o < B A
S=nb ARRAN KRS - a
AN CROESEESE (<u=) = =
PP = =
BR w0 8 0 i = =
SHwoan N Y R EKE B °
REO=a < A
WERE e o>oH 3 @
WERE e o>an < <
L ) )
WHFEHBEE 100>~ A <
# chmsmn ~ N
< wEEszHo=o ” ”
!
rm2o=a
LT
w gHo=ado ~ ~
e = 2
o EERrxEEEEE
BB IR N KR H e = =
MY KEHES > o &l = =
N A ~ N
BEENAD EFE R
Dw= (ewoouw)
wo (ewoouw) & &
KA KIb=—N<uw=
RE<uw =
—— o KT n
<o (K2mh - D™D
o RKTD &
R ° ©
PRARKHIHWE N —
OO o E R
=owao + o= 2 2
HoS=ow
ABRAKLD & () 2 3
XBRAKLD & () = 2
I - °
] S S
smwe— e
ZEKTA &
KIkD C— (wg)
KUNRLYKESINDNNY #Hid (MDY +) < ©
KUNKINYKEDIAND DD Y g (v xo@EE) “
M ) o
B OKUAFERERRHNE (—oo)
B KUNRREREHNE (REBHE = =
N S 5
B KUNEREREHME (no AT R S
B
Ol RN KU AR
N 5 <
KUNK B EXKTD nifii S N
KU N S B R € N
0 |-
& =&
N e | ||
Y x| | |
| | |le |
Bla &=y |&E |&
o i (6] | &|esfar] | e
il &0 5| L 5| | || || B | i |
« & g | |oel (2| ol =l
4 i 2 | |el§ |&nN2EEE
GG R R R N e
il (i (2R bt e R s e B e e R A
i e e O O o o o e e
e - = s sl - | - e | = e s e s e s e
52l o | | S e e o o st 5 ] | =
] ] ) 2 2 o 3 ) ] e | = ] e | = e = i ] 2 e




6—3 F/-AREVIEHES

21 AT RO B E e Wl E O EBUTIX, T /77 /a0y —IZH DM BT AR i by
2T IMEEF TCORBRIFNNITHD, [F /AL EBRHiER 1%, ZOESBEL L2 AR EFHFH
ﬁw)ﬁlﬂ@ F T a L H SN B DB - A B BRI A AR AR BT S A i DR SE %

A %EPEI’J ZHERE S D LA BT, ARBFEATIHER AT ST & LTk 164F4 H 1 B IR E S,
Nﬂiﬁ 2, ZOMER A OIZERAL TRRBA R RICHE D& JRKF /ZL 7 hn = X - AL =2

A2 B8 é-ﬁbtﬂ%ﬁifﬁ TRLTHSMETAZEA BELTWA, SERL 21 FREITLL T O#Ea 45

i L7,

360 SFRK214-4 H 17 H
[Frequency-agile DAST THz-wave source and its application on free carrier measurement in
GaN wafers |
Hiroaki Minamide, Seigo Ohno, and Hiromasa Ito RIKEN

5537 SR 2146 A 10 A
[ Interplay between carrier localization and magnetism in  diluted  magnetic and
ferromagnetic semiconductors ]
Professor Tomasz Dietl (FEXE(EMZEAT % 2 #4%, Institute of Physics, Polish Academy of
Sciences, Warszawa, Poland)

553881 SRR 2147 H 28 H
[Terahertz time-domain spectroscopy -an original way to explore the far infrared spectrum of
nanostructures/ materials |
Jean-Louis Coutaz(Professor at University of Savoie, France),Wojciech Knap(Visiting Professor
at RIEC, Tohoku University, on leave from CNRS, Montpellier)

[Field effect transistors for terahertz detection: physics and first imaging applications |
Professor Wojciech KnapVisiting (RIEC, Tohoku University, on leave from CNRS, Montpellier)

5539 PR 2147 A 28 H
['Single charge and spin storage and readout in self-assembled InGaAs quantum dots |
Professor Gerhard Abstreiter(Walter Schottky Institut and Physik-Department, Technische
Universitat Munchen, Germany)

B 40\ FRL 21 4E 10 A 6 H
[Reversible control of magnetization in a ferromagnetic material by means of spin—orbit
magnetic field
Professor Leonid Rokhinson (Department of Physics and Birck Nanotechnology Center, Purdue
University)

BF41El SERR214F 11 A 17 A
['Ultrafast optical control with single self-assembled quantum dots |
Professor Maurice S. Skolnick (Department of Physics and Astronomy, University of Sheffield,
UK)
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[Towards efficient electrical spin detection in spin- transport devices, and optical detection of
stochastic “spin noise” |
Dr. Scott A. Crooker (National High Magnetic Field Laboratory, Los Alamos, NM, USA)

BB 438 SERR224-3 H 10 A
[Trends in terahertz plasma waves devices |
Associate Professor Yahya Moubarak MEZIANI (Dept. Fisica Aplicada, Salamanca University,
Spain)
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Novel integration technology and its application to resonant tunneling diodes |
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[Parasitic effects in GaN-based high electron mobility transistors |
Professor Gaudenzio Meneghesso (University of Padova, Italy)
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OCTOBER 22, 2009

Session 1
Time Speaker | Institution Title
Tohoku ,
9:30-9:40 |H. Ohno , . "Opening remarks"
University

9:40-10:10 UC Santa "Manipulating single spins and

Awschalom |Barbara coherence in semiconductors"
"Role of phonons searching for good
.. Tohoku . .
10:10-10:40 K. Tanigaki , . thermoelectricity and high Tc
University -
superconductivity"
10:40-11:10 Break
Session 2
Time Speaker | Institution Title
. Tohoku .
11:10-11:40 . . , "Quantum transport at oxide interfaces"
Kawasaki University
C.Vande UC Santa "Impact of poir.mt defec.ts. and surfaces
11:40-12:10 on the properties of nitride
Walle Barbara

semiconductors"

12:10 -14:00 Lunch
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Time Speaker

14:00-14:30 H. Kosaka

C
14:30-15:00
Palmstrom

15:00-15:30 T. Arima

15:30-16:00 A. Cleland

Session 3

Institution Title

"Coherent spin injection, tomography

Tohoku . . .
, . and manipulation in a semiconductor

University

quantum well"

"MBE growth and characterization of
UC Santa epitaxial ferromagnetic metal /
Barbara compound semiconductor

heterostructures”
Tohoku "Interplay among magnetism, electricity,
University and light in CuB,04"
UC Santa "Quantum control of photons and
Barbara phonons"

Session 4

16:00-17:30 Poster Session

18:00-

Workshop Banquet



2nd RIEC-CNSI Workshop Program
October 22-23 ,2009

OCTOBER 23, 2009

Session 5

Title

"Multi-pulse control and optical detection
of nuclear spin coherence in
GaAs/AlGaAs quantum well"

"Novel approaches to complex oxide
molecular beam epitaxy"

10:15-10:30 Break

Session 6

Time Speaker | Institution
Tohoku
9:15-9:45 Y. Ohno ) _
University
S. UC Santa
9:45-10:15
Stemmer |Barbara
Time  Speaker Institution

M. Tohoku
10:30-11:00 . .
Nakazawa University

UC Santa
11:00-11:30 |J. Allen
Barbara
. |Tohoku
11:30-12:00 T. Otsuiji , )
University

12:00-

Title

"Frontiers in optical
communication:Ultrahigh-speed OTDM
transmission and ultra-multi level
coherent transmission"

"Spin wave logic"

"Emission of terahertz radiation from
two-dimensional electron systems in
semiconductor nano-heterostructures"

"Closing"



WORKSHOP SCIENTIFIC PROGRAM
January 29 (Friday), 2010

5th International WorkShop on

New Group IV Semiconductor Nanoelectronics
Jan. 29(Fri.) - 30(Sat.), 2010
Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku Univ., Sendai, Japan

Session 0: Opening 13:00-13:10 (4F Conference Room)

13:00-13:10 Introductory
Junichi Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan

Session I: Invited Presentation (1) 13:10-14:50 (4F Conference Room)

13:10-13:35 I-01:
“High frequency behaviour of Ge pin junctions”,
Erich Kasperl, M. Oehmel, J. Schulzel, S. Klingelr2 and M. Berrothz,
! Institut fiir Halbleitertechnik (IHT), Universitét Stuttgart, Germany,
*Institut fiir Elektrische und Optische Nachrichtentechnik (INT),
Universitdt Stuttgart, Germany

13:35-14:00 1-02:
“Fluctuations in Electronic Properties of Interface Traps
in Nano-MOSFETs”,
Toshiaki Tsuchiyal, Yuki Moril, Yuta Morimura' and Tohru Mogamiz,
' Shimane University, Japan,
* Semiconductor Leading Edge Technologies (Selete), Japan

14:00-14:25 1-03:

“Effective passivation of Ge surface by high-quality GeO, formed by
Electron-Cyclotron-Resonance plasma oxidation
for Ge-based electronic and photonic devices”,

Yukio Fukuda', Yohei Otani', Tetsuya Sato®, Hiroshi Toyota® and Toshiro Ono’

! Tokyo University of Science, Suwa, Japan,

% Clean Energy Research Center, University of Yamanashi, Japan,

* Hirosaki University, Japan

14:25-14:50 1-04:
“Si;«Gey GS-MBE and Sputter Epitaxy Techniques and
Their Application to Devices with Low Dimensional Structures”,
Yoshiyuki Suda, Hiroaki Hanafusa, Takafumi Okubo,
Kouta Kunugi and Hiroyuki Ohhashi,
Graduate School of Engineering, Tokyo University of Agriculture and Technology,
Japan

14:50-15:10 Break



WORKSHOP SCIENTIFIC PROGRAM
January 29 (Friday), 2010

Session 1I: Invited Presentation (2) 15:10-17:15 (4F Conference Room)

15:10-15:35 I-05:
“Atomic Level Control for Group IV Semiconductor Processing”,
Bernd Tillackl’z, Yuji Yamamoto' and Junichi Murota3,
! [HP, Germany,
% Technische Universitit Berlin, Germany,
3 Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan

15:35-16:00 I-06:
“Germanium surface segregation in the silicon passivation of
Ge pMOSFETs: influence of the Si precursor”,
Matty Caymax, Benjamin Vincent, Wilfried Vandervorst and Roger Loo,
IMEC, Belgium

16:00-16:25 1-07:
“Defect Annihilation of a-GeO, on Ge and Passivation of
Ge/GeO, Interface”,
Akira Toriumi,
Department of Materials Engineering, The University of Tokyo, Japan

16:25-16:50 1-08:
“Formation of %raphene on 3C-SiC ultrathin film on Si substrates”,
Maki Suemitsu” ,

! Research Institute of Electrical Communication, Tohoku University, Japan,

* CREST, Japan Science and Technology Agency, Japan

16:50-17:15 I-09:
“Si Single-Dopant FETs and Observation of Single-Dopant Potential
by LT-KFM”,
Michiharu Tabel, D. Morarul, M. Anwarl, Y. Kawail, S. Mikil,
Y. Ono® and T. Mizunol,
! Research Institute of Electronics, Shizuoka University, Japan,
*NTT Basic Research Laboratories, Japan

Banquet 18:30-20:00 (Hotel Bel Air 1F)

11

13

15

17



WORKSHOP SCIENTIFIC PROGRAM
January 30 (Saturday), 2010

Session II1: Poster Presentation 9:30-11:30 (4F Room 401)

(Boards for posters are available during Workshop.)

P-01:

P-03:

“Interfacial Oxide Layer Controlled Al-Induced Crystallization of
Si on Insulator for Epitaxial Template”,

Masashi Kurosawa, Naoyuki Kawabata, Kaoru Toko,

Taizoh Sadoh and Masanobu Miyao,

Department of Electronics, Kyushu University, Japan

“Spin injection into Si channels through Fe;Si/Si Schottky tunnel barriers”,
Kenji Kasahara', Y. Ando', Y. Enomoto', K. Yamane', K. Sawanoz,

K. Hamaya'” and M. Myao',

"Department of Electronics, Kyushu University, Japan,

* Department of Electrical and Electronic Engineering, Tokyo City University, Japan,
*PRESTO, Japan Science and Technology Agency, Japan

“High-quality Co,FeSi/Si(111) heterointerfaces for spin injection into Si”,
Shinya Yamadal, Y. Enomotol, K. Kasaharal, T. Murakamil, K, Yamanel,

K. Yamamoto', Y. Ando', K. Hamaya'”* and M. Miyao',

"Department of Electronics, Kyushu University, Japan,

*PRESTO, Japan Science and Technology Agency, Japan

“Adsorption and Desorption of Hydrogen on Si(100) in H, or Ar
Heat Treatment”,

Atsushi Uto', Masao Sakuraba', Matty Caymax” and Junichi Murota',

' Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan,

*IMEC, Belgium

“Temperature-programmed-desorption study of graphene

on silicon substrate”,
Shunsuke Abel, Hiroyuki Handal, Yu Mi?/amotol, Ryota Takahashil,
Hirokazu Fukidome' and Maki Suemitsu ’2,
!'Research Institute of Electrical Communication, Tohoku University, Japan,
* CREST, Japan Science and Technology Agency, Japan

“Effectiveness of (001) vicinal substrates on fabrication of
high-quality diamond films using high-power-density microwave-plasma
chemical-vapor-deposition method”,
Osamu Maida, Shota Iguchi, Yasuhide Sunada, Teruhiro Hidaka and Toshimichi Ito,
Graduate School of Engineering, Osaka University, Japan

“Carbon condensation and 3C-SiC growth caused by oxidizing
Si;«C; alloy layers on Si(001) substrate”,
Hideaki Hozumi', S. Ogawal, A. Yoshigoez, S. Ishidzuka3, JR. Harriesz,
Y. Teraoka” and Y. Takakuwal,
" Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University, Japan,
* Quantum Beam Science Directorate, Japan Atomic Energy Agency, Japan,
? Department of Applied Chemistry, Akita National College of Technology, Japan

19
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WORKSHOP SCIENTIFIC PROGRAM
January 30 (Saturday), 2010

“Microstructure Change of As-ion, B-ion, and Si-ion implanted
Sip.99Co.01 Thin Films by Thermal Annealing”,
Shigenori Inoue', Keisuke Arimoto' Junji Yamanaka', Kiyokazu Nakagawa',
Kentarou Sawanoz, Yasuhiro Shirakiz,
Atsushi MoriyaS, Yasuhiro Inokuchi® and Yasuo Kunii3,
' Center for Crystal Science and Technology, University of Yamanashi, Japan,
2 Research Center for Silicon Nano-Science, Advanced Research Laboratories,
Tokyo City University, Japan,
} Hitachi Kokusai Electric Inc., J apan

“Growth of SiGeC thin film on Si substrate by metal organic
chemical vapor deposition”,

Kouichi Kawasaki, S. Kitamura, Y. Naoi and S. Sakai,

Faculty of Engineering, The University of Tokushima, Japan

“Microscopic characterization of Si(011)/Si(001) direct silicon bonding
substrates”,

Tetsuji Kato', T. Ueda', Y. Ohara', J. Kikkawa', Y. Nakamura', A. Sakai',

O. Nakatsukaz, S. Zaimaz, E. ToyodaS, K. IzunomeS,

Y. Imai*, S. Kimura® and O. Sakata®,

" Graduate School of Engineering Science, Osaka University, Japan,

* Graduate School of Engineering, Nagoya University, Japan,

? Covalent Materials Co., Ltd., J apan,

* JASRI/SPring-8, Japan

“Mobility Enhancement by Highly Strained Si on Relaxed Ge(100) Buffer
Grown by Plasma CVD”,

Katsutoshi Sugawara, Masao Sakuraba and Junichi Murota,

Laboratory for Nanoelectronics and Spintronics, Research Institute of

Electrical Communication, Tohoku University, Japan

“Control of Local Strain Structures by Microfabricated Shapes of
Ge/Si;.yGe, Layers”,

Kenta Mochizuki, Takuya Mizutani, Osamu Nakatsuka,

Hiroki Kondo and Sigeaki Zaima,

Graduate School of Engineering, Nagoya University, Japan

“Strain Relaxation Behavior of Ge,.,Sn, Buffer Layers on Si and
Virtual Ge Substrates”,
Yosuke Shimural, Shotaro Takeuchil, Norimasa Tsutsuil, Osamu Nakatsukal,
Akira Sakai® and Shigeaki Zaima',
" Graduate School of Engineering, Nagoya University, Japan,
* Graduate School of Engineering Science, Osaka University, Japan

“Effective Mass and Mobility of Strained Ge (110) Inversion Layer
for PMOSFET”,

Wei-Ching Wang and Shu-Tong Chang,

Department of Electrical Engineering, National Chung Hsing University,

Taiwan, R.O.C.

“A Method of Selective Annealing of Ge Epitaxial Layers for Si-CMOS
Backend Process”,

Yu Horie, Yoichi Takada, Jiro Osaka, Yasuhiko Ishikawa and Kazumi Wada,

Department of Materials Engineering, The University of Tokyo, Japan
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WORKSHOP SCIENTIFIC PROGRAM
January 30 (Saturday), 2010

“Electronic States of Group IV Nanocompounds Probed by Soft X-ray
Photoemission electron microscopy”,

Hirokazu Fukidome', Arnold Alguno', Yu Miyamotol, Ryota Takahashi',

Kei Imaizumi', Hiroyuki Handa', Yoshiharu Entaz, Maki Suemitsu',

Masato Kotsugi’, Takuo Ohkochi’, Toyohiko Kinoshita® and Yoshio Watanabe®,

! Research Institute of Electrical Communication, Tohoku University, Japan,

? Faculty of Science and Technology, Hirosaki University, Japan,

3 JASRI/ Spring-8, Japan

“Atomic Level Control of B doping in Ge”,

Yuji Yamamoto', Rainer Kurps', Junichi Murota” and Bernd Tillack'”,

! IHP, Germany,

? Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan,

? Technische Universitit Berlin, Germany

“Vapor phase doping for ultra shallow junction formation
in advanced Si CMOS devices”,
Yasuo Shimizul’z, N.D. Nguyenl, S. Jian 1, E. Rosseell, S. Takeuchi3,
J.-L. Everaertl, R. Lool, W. Vandervorst"* and M. Caymaxl,
! IMEC, Belgium,
> Department of Applied Physics and Physico-Informatics, Keio University, Japan,
? Department of Crystalline Materials Science, Nagoya University, Japan,
* Department of Physics - IKS, KU Leuven, Belgium

“Heavy P Atomic-Layer Doping between Si and Sij3Gey 7(100)
by Ultraclean Low Pressure CVD”,
Yohei Chibal, Masao Sakurabal, Bernd Tillack*’ and Junichi Murotal,
' Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan,
2 IHP, Germany,
? Technische Universitit Berlin, Germany

“Evaluation of Valence Band Offsets for SiO,/Si/SiGe, s/Si Heterostructures
Using by X-ray Photoelectron Spectroscopy”,

Akio Ohta', K. Makihara', S. Miyazakil, M. Sakuraba® and J. Murota,

" Graduate School of Advanced Sciences of Matter, Hiroshima University, Japan,

? Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan

“Effect of Heavy Carbon Atomic-Layer Doping upon Intermixing
and Strain at Si; ,Ge,/Si(100) Heterointerface”,

Tomoya Hiranol, Masao Sakurabal, Bernd Tillack? and Junichi Murotal,

' Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan,

*IHP, Germany,

? Technische Universitit Berlin, Germany

“N Atomic-Layer Doping in Si/Si;_,Ge,/Si(100) Heterostructure Growth
By Low-Pressure CVD”,
Tomoyuki Kawashima ! Masao Sakuraba', Bernd Tillack?’ and Junichi Murotal,
' Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan,
*IHP, Germany,
? Technische Universitit Berlin, Germany
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WORKSHOP SCIENTIFIC PROGRAM
January 30 (Saturday), 2010

11:30-13:00 Lunch

Session I1V: Invited Presentation (3) 13:00-14:40 (4F Conference Room)

13:00-13:25 1-10:
“SiGe and GaAsP Metamorphic Systems: e 63
1.9-2.3eV III-V Band-GaP Integration on Si”,
Eugene A. Fitzgerald, M.J. Mori, N. Yang and M.T. Bulsara,
Department of Materials Science and Engineering, Massachusetts Institute of
Technology (MIT), USA

13:25-13:50 I-11:

“Effects of 193 nm Excimer laser radiation on SiO,/Si/SiGe ce 65
heterostructures grown on s-SOI substrates”,

Stefano Chiussil, J.C. Condel, A. Benedettiz, C. Serraz, M. Sakuraba® and J. Murota3,

' Departamento de Fisica Aplicada, E.T.S.LIndustriales, Universidade de Vigo, Spain,

*C.A.C.T.L, Universidade de Vigo, Spain,

> Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan

13:50-14:15 I-12:
“Potential of Ge,.,Sn, alloys as high mobility channel materials cee 67
and stressors”,
Shotaro Takeuchil, Yosuke Shimural, Norimasa Tsutsuil, Osamu Nakatsukal,
Akira Sakai” and Shigeaki Zaima',
! Graduate School of Engineering, Nagoya University, Japan,
* Graduate School of Engineering Science, Osaka University, Japan

14:15-14:40 1-13:
“Epitaxial Growth of Group IV Semiconductor Nanostructures cer 69
Using Atomically Controlled Plasma Processing”,
Masao Sakuraba, Takayuki Nosaka, Katsutoshi Sugawara and Junichi Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of
Electrical Communication, Tohoku University, Japan

14:40-15:00 Break



WORKSHOP SCIENTIFIC PROGRAM
January 30 (Saturday), 2010

Session V: Invited Presentation (4) 15:00-17:05 (4F Conference Room)

15:00-15:25 1I-14:
“MnsGe;/Ge heterostructures: perspectives for applications in
spintronics and magnetic sensors”,
Vinh Le Thanh, A. Spiesser, M.-T. Dau, L.A. Michez, J.-M. Raimondo,
M. Petit, A. Glachant and J. Derrien,
Centre Interdisciplinaire de Nanoscience de Marseille (CINaM)-CNRS,
Aix-Marseille Université, France

15:25-15:50 I-15:
“SiGe Mixing-Triggered Liquid-Phase Epitaxy for
Defect-Free GOI (Ge on Insulator)”,
Kaoru Toko, M. Kurosawa, T. Tanaka, T. Sadoh and M. Miyao,
Department of Electronics, Kyushu University, Japan

15:50-16:15 I-16:

“Fabrication method for triple coupled dots based on
pattern-dependent oxidation”,

Yasuo Takahashil, Mingyu J ol, Yuki Katol, Masashi Arital,

Akira Fuj iwaraz, Yukinori Onoz, Katsuhiko Nishiguchiz,

Hiroshi Inokawa® and Jung-Bum Choi,

! Graduate School of Information Science and Technology,
Hokkaido University, Japan,

2NTT Basic Research Labs., NTT Corporation, Japan,

3 Research Inst. Electronics, Shizuoka University, Japan,

* Physics and Research Inst. NanoScience and Technology,
Chungbuk National University, Korea

16:15-16:40 1-17:

“Formation of Hybrid Nanodots Floating Gate for Functional Memories

—Charge Storage Characteristics and Optical Response—",

Seiichi Miyazaki, N. Morisawa, S. Nakanishi, K. Makihara and M. Ikeda,
Graduate School of Advanced Sciences of Matter, Hiroshima University, Japan

16:40-17:05 I-18:
“High Mobility Ge CMOS Technologies”,
Shinichi Takagi and Mitsuru Takenaka,
Department of Electrical Engineering, The University of Tokyo, Japan

17:05-17:10 Closing Remarks
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6th RIEC International Workshop on Spintronics

February 5 - 6, 2010

PROGRAM

February Sth (Friday)

Registration

Opening

FR-1

FR-2

FR-3

FR-4

FR-5

FR-6

9:00-9:35

9:35-10:10

10:10-10:25

10:25-11:00

11:00-11:35

11:35-12:00

12:00-14:00

14:00-14:35

8:30-8:50

8:50-9:00

Tomasz Dietl
(Institute of Physics, Polish Academy of Sciences,
Institute of Theoretical Physics, University of Warsaw)

Ferromagnetism of Dilute and Condensed Magnetic Semiconductors

Ali Yazdani

(Princeton University)
Visualizing Spatial Structure of Electronic States in GaMnAs

Coffee Break

Dieter Weiss
(Institute for Experimental and Applied Physics, University of Regensburg)
Phase Coherent Phenomena in (Ga,Mn)As

Tomas Jungwirth
(Institute of Physics Academy of Sciences of the Czech Republic and University of
Nottingham)

Spin-orbit Coupling Induced Magneto-transport Anisotropy
Phenomena in GaMnAs and Beyond

Fumihiro Matsukura, Yu Nishitanil, Masaki Endol, Daichi Chibal’z,
Maciej Sawicki’ ’1, Anna Korbecka4, Jacek A. Majewski",

Agnieszka Werpachowska®, Tomasz DietI>*!, and Hideo Ohno'
('Laboratoy for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku University, *Institure for Chemical Research, Kyoto University,
*Institute of Physics, Polish Academy of Sciences,

*Institute of Theoretical Physics, University of Warsaw)

Electric-field Effect on Thin (Ga,Mn)As Layers

Lunch Break

Alexandr Chernyshovl, Mason Overbyl, Xinyu Liu?,

Jacek K. Furdynaz, Yuli Lyanda-Gellerl, and Leonid P. Rokhinson
('Department of Physics and Birck Nanotechnology Center, Purdue University,




6th RIEC International Workshop on Spintronics

FR-7  14:35-15:00

FR-8  15:00-15:35

FR-9 15:35-16:00

Poster Session

P-1

P-2

P-4

February 5 - 6, 2010

Department of Physics, University of Notre Dame)
Reversible Control of Magnetization via Spin-orbit Magnetic Field

Junsaku Nitta', Yoji Kunihashi', and Makoto Kohda'*
(JDepartment of Materials Science, Tohoku University, ’PRESTO-JST)

Competition between Rashba and Dresselhaus Spin-orbit
Interactions in InGaAs Wires

Roland Winkler
(Materials Science Division, Argonne National Laboratory,
Northern Illinois University)

Spin Precession, Densities and Currents in Semiconductors

Yasutomo J. Uemural, S.R. Dunsigerl’2 J. P. Carlo” T. Goko'” R
G Nieuwenhuys4, T. Prokscha4, A. Suter4, E. Morenzoni4, D. Chibas’ﬁ,
Y. Nishitani6, T. TanikawaS’G, F. Matsukuraﬁ’s, H. Ohn06’5, J. Ohe7’8,

and S. Maekawa”®

('Department of Physics, Columbia University, Physik Dept., Technische Universitat
Munchen, STRIUME, *Paul Scherrer Institut, Lab. for Muon Spin Spect. ERATO
Semiconductor Spintronics Project, Japan Science and Technology Agency (JST),
SLaboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku University, "Institute for Materials Research, Tohoku University,
8CREST, JST)

Spatially Homogeneous Ferromagnetism of (Ga,Mn)As Detected by

Muon Spin Relaxation

16:00-18:00 (Room A401)

Lin Chen', X. Chen?, L. H. Chen’, and Jianhua Zhao'

("State Key Laboratory for Superlattices and Microstructures, Institute of
Semiconductors, Chinese Academy of Sciences, “Nano-Optoelectronics Laboratory,
Institute of Semiconductors, Chinese Academy of Sciences)

Manipulation of Magnetic Properties of (Ga,Mn)As Films by
Nano-scale Patterning

Yonggang Zhu, Xinhui Zhang, Lin Chen, and Jianhua Zhao
(State Key Laboratory for Superlattices and Microstructures, Institute of
Semiconductors, Chinese Academy of Sciences)

Ultrafast Dynamics of Four-state Magnetization Reversal in
(Ga,Mn)As

L. Chen, S. Yan, P. F. Xu, J. Lu, W. Z. Wang, J. J. Deng, X. Qian,

Y. Ji, and Jianhua Zhao

(State Key Laboratory for Superlattices and Microstructures, Institute of
Semiconductors, Chinese Academy of Sciences)

Magnetic and Magneto-transport Properties of Heavily Mn-doped
(Ga,Mn)As Films with High Ferromagnetic Transition Temperature

Makoto Kohda'? and Junsaku Nitta'
('Department of Materials Science, Tohoku University, °PRESTO-JST)

Enhancement of Spin Orbit Interaction in Quaternary
InGaAsP/InGaAs heterostructures




6th RIEC International Workshop on Spintronics
February 5 - 6, 2010

P-5 Toshihiro Kubo', Yasuhiro Tokura'?, and Seigo Tarucha'”
("Quantum Spin Information Project, ICORP-JST, °NTT Basic Research Laboratories,
NTT Corporation, *Department of Applied Physics, University of Tokyo)

Electron Transport through an Aharonov-Bohm-Casher
Interferometer Containing a Laterally Coupled Double Quantum
Dot

P-6 Yoji Kunihashil, Makoto Kohdal’z, and Junsaku Nitta'
("Department of Materials Science, Tohoku University, “PRESTO-JST)

Anisotropic Spin Splitting in InGaAs Wire Structures

P-7 Shunichiro Matsuzaka, Yuzo Ohno, and Hideo Ohno
(Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku University)

Carrier Concentration Dependence of Spin Hall Effect in n-GaAs

P-8 Masaaki Ono, Genki Sato, Jun Ishihara, Shunichiro Matsuzaka,
Yuzo Ohno, and Hideo Ohno

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

Strain Dependence of Nuclear Spin Relaxation Time in a GaAs
Quantum Well

P-9 X. M. Dou, X. Y. Chang, Baoquan Sun, Y. H. Xiong, Z. C. Niu,

H. Q. Ni, and D. S. Jiang
(State Key Laboratory for Superlattices and Microstructures, Institute of
Semiconductors, Chinese Academy of Sciences)

Electron Spin Relaxation by Nuclei and Holes in Single InAs
Quantum dots

P-10 Soichiro Teraokal, Shinichi Amaha], Tsuyoshi Hatanol,
Toshihiro Kubol, Yasuhiro Tokura’ , Yuzo Ohn03, Hideo Ohn03,

and Seigo Tarucha®

('Quantum Spin Information Project, ICORP-JST, °NTT Basic Research Laboratories,
NTT Corporation, *Laboratory for Nanoelectronics and Spintronics, Research Institute
of Electrical Communication, Tohoku University, *Department of Applied Physics,
University of Tokyo)

Hole Spin Resonance and Spin-Orbit interaction in
p-GaAs/AlGaAs(311)A Heterostructure

P-11 O. Entin-Wohlman"?, A. Aharony', Yoshihiro Tokura®,

and Y. Avishai'

('Department of Physics and Ilse Kats Center for Meso- and Nano-Scale Science and
Technology, Ben Gurion University, *Weizmann Institute of Science, SNTT Basic
Research Labs, NTT Corporation)

Spin-polarized Electric Currents through the Constriction with
Spin-orbit Interaction

P-12 Hidekazu Saito, Jean C. Le Breton, Vadym Zaytes, Y. Mineno,
Shinji Yuasa, and Koji Ando

(Nanoelectronics Research Institute, National Institute of Advanced Industrial Science
and Technology)

Spin Injection into GaAs from a Fe/GaQO, Tunnel Injector




P-13

P-14

P-15

P-16

P-17

P-18

P-19

P-20

6th RIEC International Workshop on Spintronics

February 5 - 6, 2010

Kazuma Izumiya, Yoshio Miura, Kazutaka Abe,

and Masafumi Shirai
(Research Institute of Electrical Communication, Tohoku University)

A First-principles Study on Electronic Structures of Fe;04/GaAs
Interface

Pengfa Xu, K. K. Meng, S. L. Wang, L. Chen, J. Lu,

and Jianhua Zhao
(State Key Laboratory for Superlattices and Microstructures, Institute of
Semiconductors, Chinese Academy of Sciences)

Co doping Enhanced Magnetocaloric Effect in Mn;.,Co,As Films
Epitaxied on GaAs (001) Substrate

Gyung-Min Choi, II-Jae Shin Byoung-Chul Min, and Kyung-Ho Shin
(Center for Spintronics Research, Korea Institute of Science and Technology (KIST))
Synthetic Antiferromagnetic Pinned Layer in Perpendicular
Magnetic Tunnel Junctions

Huadong Gan], Shoji Ikedal, Jun Hayakawa2,

Hiroyuki Yamamoto'?, Katsuya Miura'?, Haruhiro Hasegawaz,
Fumihiro Matsukural, and Hideo Ohno'

('Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku University, *Advanced Research Laboratory, Hitachi, Ltd.)
Tunneling Spectroscopy of CoFeB/MgO/CoFeB Pseudo Spin-Valve

MTJs with Ultrahigh TMR Ratio

Huadong Ganl, Shoji Ikedal, Wataru Shigal, Jun Hayakawaz,
Katsuya Miura®', Hiroyuki Yamamoto’, Fumihiro Matsukura',
Tadakatsu Ohkub03, Kazuhiro H0n03, and Hideo Ohno'

('Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku University, 2Advanced Research Laboratory, Hitachi, Ltd.,
’National Institute for Materials Science)

Effect of Free Layer Structures on Tunnel Magnetoresistance for

Double MgO Barrier Magnetic Tunnel Junctions

Yoshio Miura, Kazutaka Abe, and Masafumi Shirai
(Research Institute of Electrical Communication, Tohoku University)

Electronic and Transport Properties of Magnetic Tunnel Junctions
with Half-metallic Co,YZ (¥ = Mn or Cr; Z=Si, Al or Ga)

Kotaro Mizunumal, Shoji Ikedal, Hiroyuki Yamamotoz’l,
Huadong Gan', Katsuya Miura®', Jun Hayakawaz, Kenchi Ito?,

Fumihiro Matsukural, and Hideo Ohno'

('Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku University, ?Advanced Research Laboratory, Hitachi, Ltd.,
*National Institute for Materials Science)

Effect of CoFeB Insertion and Pd Layer Thicknesses on TMR
Properties in Perpendicular MTJs with MgO Barrier and CoFe/Pd
Multilayers

Il-jae Shin"?, Byoung-Chul Min', Jin-Pyo Hong?,

and Kyung-Ho Shin'

(' Center for Spintronics Research, Korea Institute of Science and Technology, *Novel
Functional Materials and Devices Lab., Department of Physics, Hanyang University)
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P-21

P-22

P-23

P-24

P-25

February 5 - 6, 2010

Effect of Ru Diffusion in Exchange-biased MgO Magnetic Tunnel
Junctions Prepared by In-situ Annealing

Mitsuru Suzuki, Kazutaka Abe, Yoshio Miura, and Masafumi Shirai
(Research Institute of Electrical Communication, Tohoku University)

An ab initio Study on the Tunneling Magnetoresistance in

FePt/Fe, /MgO/Fe,/FePt (n = 0-4) Magnetic Tunnel Junctions

Lihui Bail, Makoto Kohdal’z, and Junsaku Nitta'
("Department of Materials Science, Tohoku University, “PRESTO-JST)
Electrical Detection of Spin Waves in Permalloy Strips

Masahito Tsuiikawal, Tatsuki Odaz, Yoshio Miura® R

and Masafumi Shirai’

('Graduate School of Natural Science and Technology, Kanazawa University, *Institute
of Science and Engineering, Kanazawa University, *Research Institute of Electrical
Communication, Tohoku University)

Electric Field Effects on Magnetic Anisotropy of MgO/Pt/Fe/Pt (001)

Shun Kanai, Masaki Endo, Shoji Ikeda, Fumihiro Matsukura,
and Hideo Ohno

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

Thickness Dependence of Magnetic Anisotropy in CoFeB under
Electric Fields

Toshiro Ohnuma
(Human Electromagnetics Charge Spin (HECS) Laboratory)

On Charge Spin

Banquet 18:30-20:30 (Trattoria e Bar "Caccinu")

February 6th (Saturday)

SA-1 9:00-9:35

SA-2 9:35-10:10

Albert Fert], 0. Boullel, V. Cros], A. Dussauxl, B. Georges],
J. Grollierl, H. Jaffrésl, A. Ruotolol, A. Fukushimaz, M. Konotoz,

K. Yakushiji’, S. Yuasa®, K. Ando?, J. Barnas’, and G. Faini*
('Unité Mixte de Physique CNRS/Thales, Palaiseau, and Université Paris-Sud,
’National Institute of Advanced Science and Technology (AIST), *Poznan University,
‘LPN/CNRS)

Generation of Microwave Oscillations by Spin Transfer,
Synchronization of Spin Transfer Oscillators

L. E. Nistorl, B. Rodmacql, C. Ducruetz, C. Portemontz,

I. L. Prejbeanuz, M. Chshievl, and Bernard Dienv1
('SPINTEC (UMR 8191 CEA-CNRS-UJF), CEA/INAC, °CROCUS Technology, 4 Place
Robert Schuman)

Direct Correlation between Magnetic Anisotropy and Tunnel
Magnetoresistance in Magnetic Tunnel Junctions with MgO Barrier




SA-3

SA-4

SA-5

SA-6

SA-8

SA-9

6th RIEC International Workshop on Spintronics

10:10-10:25

10:25-10:50

10:50-11:15

11:15-11:40

11:40-12:15

12:15-14:00

14:00-14:25

14:25-14:50

14:50-15:25

February 5 - 6, 2010

Coffee Break

T. Koyamal, D. Chibal, G Yamadal, K. Uedal, H. Tanigawaz,
S. Fukami’, T. Suzuki’, N. Ohshima?, N. Ishiwata’, Y. Nakatani’,

1
and Teruo Ono
(“Institute for Chemical Research, Kyoto University, *Device Platforms Research
Laboratories, NEC Corporation, *University of Electro-communications)

Current-induced Domain Wall Motion against Magnetic Field

Kenchi Ito', Jun Hayakawa', Katsuya Miura'?,
Michihiko Yamanouchil, Haruhiro Hasegawal, Shoji Ikedaz,
Ryutaro Sasakiz, Hiromasa Tskahashil, Hideyuki Matsuokal,

and Hideo Ohno?

(JAdvanced Research Laboratory, Hitachi, Ltd., ZLaboratory for Nanoelectronics and
Spintronics, Research Institute of Electrical Communication, Tohoku University)

Spin Transfer Torque Switching in Magnetic Tunnel Junctions with
CoFeB-based Synthetic Ferri-magnetic Free Layers

Shinji Yuasa], Rie Matsumotol’z, AKkio Fukushimal, Taro Nagahamal,
Hitoshi Kubotal, Kay Yakushijil, Koji Andol,

and Yoshishige Suzuki'?

('National Institute of Advanced Industrial Science and Technology (AIST),

’Graduate School of Engineering Science, Osaka University)

Quantitative Analysis of Coherent and Incoherent Tunneling
Currents in MgO-based Epitaxial Magnetic Tunnel Junctions

Se-Chung oh', Seung-Young Park’, Aurélien Manchon®,
Mairbek Chshiev3, Jae-Ho Han4, Hyun-Woo Lee4, Jang-Eun Leel,
Kyung-Tae Nam', Younghun J 0%, Yo-Chan Kong’, Bernard Dieny3

and Kyung-Jin Lee’

(‘Semiconductor R&D Center, Samsung Electron. Co, *Nano Mater. Research Team,
Korea Basic Sci. Inst., "SPINTEC, UMR 8191 CEA/CNRS/UJF, CEA/Grenoble, *Dept. of
Phys., POSTECH, Pohang, *Dept. of Mater. Sci. & Eng., Korea Univ.)

Bias-voltage Dependence of Perpendicular Spin-transfer Torque in
Asymmetric MgO-based Magnetic Tunnel Junctions

Lunch Break

K. Sato, T. Fukushima, M. Toyoda H. Kizaki,

and Hiroshi Katayama- Yoshida

(Graduate School of Engineering Science, Osaka University)

First Principles Theory and Computational Materials Design for
Semiconductor Nano-Spintronics:

Design vs. Experimental Realization

Kohei M. Itoh
(Dept. Applied Physics, Keio University)
Silicon Spintronics for Quantum Information Processing

Igor Zutic, Rafal Oszwaldowski, Christian Gothgen, Jeongsu Lee,

and William Falls
(Department of Physics, University at Buffalo)
Semiconductor Spin-Lasers



SA-10

SA-11

SA-12

Closing

6th RIEC International Workshop on Spintronics

15:25-15:45

15:45-16:10

16:10-16:35

16:35-17:00

February 5 - 6, 2010

Coffee Break

Y. Suzuki'?, Y. Shiota', T. Nozaki'”, M. Shiraishi' and T. Shinjo'
('Osaka University, “CREST-JST, *PREST-JST)

Voltage Control of Magnetic Anisotropy in Au/FeCo(001) Ultrathin
Layer/MgO Junctions

Masaki Endo, Shun Kanai, Shoji Ikeda, Fumihiro Matsukura,
and Hideo Ohno

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

Change of Magnetic Properties in Co4Fe40B;9 Induced by Electric
Field

Tatsuki Oda

(Institute of Science and Engineering, Kanazawa University)
Magnetic Anisotropy and Its Electric Field Effect in the
Nano-structures of Fe-Pt System

17:00-17:10



2"! International Workshop
on Nanostructure & Nanoelectronics

Date: March 11-12, 2010
Site: Laboratory for Nanoelectronisc and Spintronics, Research

Institute of Electrical Communication, Tohoku University

Organizer:

Michio Niwano
Research Institute of Electrical Communication, Tohoku University

Kaoru Tamada
Research Institute of Electrical Communication, Tohoku University

Yasuo Kimura
Research Institute of Electrical Communication, Tohoku University



Program

March 11 (Thursday)

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

9:30~9:35

(Chair: Y. Kimura)

9:35~10:35

10:35~11:35

11:35~12:05

12:05~13:30

(Chair: T. Ogino)

13:30 ~ 14:30

14:30~15:00

15:00~15:30

15:30~15:50

Opening

M. Niwano (Tohoku University, Japan)

Titania Nanotube- and Mesosponge Layers:Application in Photocatalysis and Dye
Sensitized Solar Cells

P. Schmuki (University of Erlangen, Germany)

New Organic Dye Sensitizers for Photonics and Photovoltaic Applications

Kang Duck Seo, Yu Kyung Eom, Jung Ho Ryu, Myung Jun Lee, Jung Hwan Oh, In
Taek Choi, Myung Jong Ju, Bok Ju Song, Hwan Kyu Kim (Korea University, Korea)
Formation a porous titanium film for a counter electrode of dye-sensitized solar cells

M. M. Rahman, R. Kojima, M. El Fassy Fihry, Y. Kimura, and M. Niwano (Tohoku

University, Japan)

Lunch

Electrical Detection of DNA Hybridization Using Transistors Based on Graphitic
Carbon

L.J. Li (Academia Sinica, Taiwan)

Nanocarbon Electronics and Applications : Graphene & Nanotube

K. Matsumoto (Osaka University, Japan)

Formation of graphene on Si substrates via SiC thin film

M. Suemitsu (Tohoku University, Japan, CREST, JST)

Coffee break

(Chair: M. Suemitsu)

15:50~16:20

16:20~16:50

"Graphene on Insulator”" Fabricated on Atomically Controlled Solid Surfaces

T. Ogino and T. Tsukamoto (Yokohama National University, Japan)

Fabrication of a room-temperature operation single electron transistor through
anodization process

Y. Kimura (Tohoku University, Japan)



16:50~17:20 Single-Molecule Fluorescence Imaging Using Nanostructure Array
T. Tanii (Waseda University, Japan)

March 12 (Friday)
Room: 4F, Conference Room, Laboratory for Nanoelectronics and Spintronics
(Chair: T. Tanii)

9:30~10:30 Metallic nanoparticle network for photocurrent generation and photodetection
X. N. Xie (National University of Singapore, Singapore)
10:30~11:00 Phonon detection using scanning tunneling microscope light emission

Y. Uehara (Tohoku University, Japan)

11:00~11:15 Coffee break

11:15~11:45 Optoelectronic nanodevice using DNA encapsulated carbon nanotubes created in
electrolyte plasmas

T. Kaneko, Y. Li, and R. Hatakeyama (Tohoku University, Japan)

11:45~12:15 Development of field-effect based Biosensors
T. Wagner (Tohoku University, Japan)

12:15~12:45 SNPS and protein detection by covalently immobilized DNA or RNA on diamond FET
H. Kawarada (Waseda University, Japan)
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