[/ LWt | BF 28 AR BTl 2 4
BR
1. EER FIRER
2. TEXHE
2—1 EERN-HIFHREER
2—2 PHRFHKARWGHRIXEETDHME
1EI4 (FR 16 EER THRE)
2EAE (CERL 17T EERTHES)
SHAE (TRI18EERTHRE)
3. YURYILE
3—1 HRBES ()
3—2 Tfr/tytt 1sEERE (JEAR) FEERE
3—3 IENFSA4T

4.

]
il

%
5. W#ig&
1HI4
2%
3HE
6. ETAME
7. AREEETROMRORERM (1, 2814%)
1HA4

285

RTEH



woEmEEy  RAEH (XENT)

BEEE /&Mt

1- FEH RIREY

BRiIREE IS5 HEEZEHH BRIR%
TRk 13 R 125 21 10
TRk 14 125 19 11
R 15 EE 276 17 7
H 526 57 28
2. FEXRE
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2—2 HREHNKKRNTR/XETDHE
1HA4E (R 16 EER T HRE)
MHEIEX
1) “Temperature dependence of time—resolved luminescence spectra for 1D excitons in single—walled
carbon nanotubes in micelles”, M. Ichida, I. Umezu, H. Kataura, M. Kimura, S. Suzuki, Y. Achiba, and H.
Ando, (2005, J. Lumin. 112, 287-290)
REEMFICEYIEIELEEBA—RYF/F1—TERYI—(RYEZ)LT7)La—IL: PVAHIZSH
HEE-LDODRALTORBEZTOEREKRFEER Sz, RAARIMNLOBRKRERITLI-ESA,
EDBRETHAVRAEBEHODEREHOELLTRARIMLBRKRIEIRLBERIND, F-. BRAXDREAEE
L. BREFEGEE IBHEBENNELY E-o TSI LERELMEREHE B EEEUERL
fzo CNLDFERIE, Fa—THIIBERMBHAFEL. TNNMELXDF1—T TRLGSEBIRILE
—PEFMEEZIATVLHEEBRE KD,
2) “Ultrafast relaxation dynamics of photoexcited carriers in metallic and semiconducting single—walled
carbon nanotubes”, M. Ichida, Y. Hamanaka, H. Kataura, Y. Achiba, A. Nakamura, J. Phys. Soc. Jpn., 73,
3479-3483, 2004.
FERBLUVERBNEGEBA—RUF/Fa—TORMEXVYITEIAFTAIRE. T LR TT
A—J R HXICE>THRAR 2. EBF2—T TIE. BEFYUTIE. Fr U7 -Fr) 7HELICLDMNEADIE
TERMERE. TDEDFY)T - T+ /VBEICKDIEFROAHICI>TEMMSITHONS, —A.
FERF1—TTIE. Fa—THhOEERMICEHBEFENMS . TORMBRELTZELTLLIEN
Hhhot=,
3) “Anisotropic optical properties of mechanically aligned single-walled carbon nanotubes in polymer”, M.
Ichida, S. Mizuno, H. Kataura, Y. Achiba, and A. Nakamura, Appl. Phys. A, 78, 1117-1120, 2004.
RYR—RCF/Fa—TE#HHSE. TORII—%5I2RDZEICKY. RYI—hTH/Fa—T%
BEMI Tz, B DRAWUIRARIMLET TV AR MLIE, ELMR IR T HE R, RIGRE (L.
F/F1—TDEEXBEZNFETOSBEICRLE BEEDHEICE., FEEOELG T, T 57V
BEICLRRORSIBVVNREONT. CNEDZEIE, F/Fa—T DXAEERICHTIIREIFERED
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BMOEAMZEHOHLTS,

FIFER

1) “Surfactant—mediated synthesis of a novel nanoporous carbon—silica composite”, Z. -M. Wang, K.
Hoshinoo, K. Shishibori, H. Kanoh, and K. Ooi, CHEMISTRY OF MATERIALS, Vol. 15, 2926-2935 (2004)
(IF: 3.967)

577D BEBBILYTHLIBIRRFILEYIE4DIO(R-REEFNLEFERVYIMEE
MEFEEERTHILICKYERABNERICEVFHE S/ R—FAN—HR-L)hEEREERK
HEfz, COBERDBKEM ) DEBKEMD—R OB OKRIMEERTEND, COFEN
FHKMNRETTLEVVEREZERT A EMEDRIRICEETEH LD TH S,

2) “Synthesis of Nanoporous Graphite-Derived Carbon-Silica Composites by a Mechanochemical
Intercalation Approach”.Y. -H. Chu, Z. -M. Wang, M. Yamagishi, H. Kanoh, and T. Hirotsu, LANGMUIR, Vol.
21, 2545-2551 (2005) (IF: 3.098)

BB B LS AN/ TIHLGFEEFERAL. 577/ MNRRIEMBRI~ND B AR
AAL2AVEFRSE. AVMO—LARERED V) HEEREZRZDEBRMICEHEALIZ, COFEIC
KUY HEEBARETHHRURRBRBEZIESIIENTE. VAN ERLFTTHL DUAERFEBD
BAEREZLIFEHIETESZER Doz, THIZKY . BEMICKRETED 1000m*/gll EDESIK
FEMTE

3) “EXAMINATIONS OF SYNTHESIS CONDITIONS FOR GRAPHITE-DERIVED NANOPOROUS
CARBON-SILICA COMPOSITES ”Z. —-M. Wang, K. Hoshinoo, K. Shishibori, H. Kanoh, and T. Hirotsu,
CARBON, Vol. 44, 2479-2488 (2006) (IF: 3.331)
BRRFILEVELEEMEICLTHONZFHE S/ R—SRAh—FRo-DUHEEERDEREHRZ. (1)
DEEH. QREFEERIZKDFHEILIREM. (3)TEOS DMK RREHEFIZHFT, FHLREL. Z
DHEEIZL DA HEBEROMNILIZ, DVNDDEFELITTE VIAERFRDEDEEIKE
BERDOMILEICEEEEZAHTEN T M o1,

hmEER

1) “Ballistic spin interferometer using the Rashba effect”, T. Koga, J. Nitta and M. van Veenhuizen, Phys.
Rev. B 70, 161302(R) P1-4 (2004)

FER2RTEFRICBVWT. BERGXTEDRNICERT S Rahba DREVENEHEEAHE
BTELHWEEIC, FEARMENTENERELTER LT/ RT—ILOEARIL—TERIEEE
BLEABZERBL. TOEMOBSIENZBER THMICARSILICELY . EFOREVREIBEHK
[CEDHFEGREBEBO T HHRREERNICHRELIDILEER/MITRL,

2) “Experimental realization of a ballistic spin interferometer based on the Rashba effect using a
nanolithographically defined square loop array”, T. Koga, Y. Sekine and J. Nitta, Phys. Rev. B 74,
041302(R) P1-4 (2006).

InAlAs/InGaAs/InAlAs EFHFZALT, KRMH 1 TERMUICFRILE-RAEL FEHREERM
[THREEL 1=, T DIE. ALV=EB (ZED D/ V) (. MFEl R(5B) BERRES D1/ -REV R B o
EDBERZERAR=IINT. REDFLHONT=EDTHSH, KFRMIFEX TR OTHERLIZIEARIL—
THEETTEFEIBHOTHSHNEE. TOFTHOKRFNIBEEDOHESIIENICRBINTLSHF
M. ABRICEBRE SN, T, KBBEROFTSOEEN T FEEDEHELTELRTHEV SRR
DERICHATHNO THIILT=,

BIRE

1) “A Spin Metal-Oxide—Semiconductor Field—effect Transistor Using Half-Metallic-Ferromagnet
Contacts for the Source and Drain”, S.Sugahara and M.Tanaka, Appl. Phys. Lett., vol.84, no.13, 2004,
pp.2307-2309.

R TIE, N—TAZILEHEEERE Y —RERLAUIZRAL - MOSFET #DREV RSV R (REY
MOSFET)ZiRELT-. BRMBITDIER, RE> MOSFET NREMKFEEREEETHLEELIC, S
VORBEL TR MR T NARFMER T HILEHLMIIL.. KRB TIRELZXE> MOSFET
FHADFEEEFEMOFRBEZESKEITRS DO—FIvF(21IBHEIN, F-REATEIHEAEH
REZEFIDETHEEFERDOTODIIN(NEDO FITRILF—EEXRMBERAREBDO/ TU5H
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MM EREAERRE) LT, BXREEZBIELTHEZRMIBLE.

2)“Spin Metal-Oxide—Semiconductor Field—Effect Transistors (Spin MOSFETs) for Spin—Electronic
Integrated Circuits” S.Sugahara, IEE Proc. Circuits, Device—Systems, vol.152, no.4, 2005, pp.355—365.
ARRXTIE, SENITTRELIARLBACTDRES MOSFET [ZDWTE LTz, RE> MOSFET (&
LY—R/FLAY, FYRILDBETHEIN, BHEEERE, N\—TJAZ)LEHEMER, Al ERE
RAW-&EAE L MOSFET D EFRETDFERERLI-. £f=, AEL MOSFET OEIFRIEH, SH&DE
REGEEIZDLVTHERR LT -,

3) “Precipitation of Amorphous Ferromagnetic Semiconductor Phase in Epitaxially Grown Mn—Doped
Ge Thin Films”, S.Sugahara, K.L. Lee, S. Yada and M.Tanaka, Jpn. J. Appl. Phys., vol.44, no.48, 2005,
pp.L1426-1.1429 (Express Lett).

AREXTIE, RAE> MOSFET DEELGERMH THOINVEA—RREMEFERIZDOVWTHEZRT
H5. GelSHEEITMnZF—TEEREICF—T95ILI2&oT, RRTHBHUMEDERICONT, &
M REEDRET LA AZMREAV AV REEDENTICE>THLAIZLIz. MnF—F Ge (<
DWVTIFFRMEEZRIZ T HIENHMoN T A, TDRBEEDEIRD Ge TR )y RPIZHHLI-F
JRT—ILDWHIET EILIFTR Ge:Mn JF5RE—THAHZEZIELHTHLMICL. COFEREDLE
(2, SEDFTE T RIZIToIzFe F—7 Ge DX TIE, VIR MEF EARTIIEHATIEILH T/ AUFE
DR ERFEE RAEL 1=

4) “Spin MOSFETs As a Basis for Spintronics” S.Sugahara and M.Tanaka, ACM Trans. on Storage,
vol.2, no.2, 2006, pp197-219.

SEMN T TRELFZREY MOSFET EZDFREHFKMEAEY, YAV T4 XX ST IILHERBE O AICET
HLE 21—,

MRE

1) “Spin relaxation dynamics in highly uniform InAs quantum dots”, A. Tackeuchi, R. Ohtsubo, K.
Yamaguchi, M. Murayama, T. Kitamura, T. Kuroda, and T. Takagahara, Appl. Phys. Lett. 84 (2004)
pp.3576—-3578.

HEDEFRYLTIE, BHOFYFDREFSHNY—TIFELVH, EFIEIRILF—DESDELIR
BBl KX TIE. BIRILF—ELNSDERXLIARIMLAETNWVIZHBESNSEH—EFF
YhERAWT, REVR MO MELREREE. BERFEHERIEL. TOANZXLERAR . £
DHER.AEVEMBRRIEIHELRECEKELGODIENBELSHIZLRY 10 K [TEWVTIE,
Bir-Aronov—Pikus I RIFAEVEMAD— X LELTEHEM TR ENH o1z, £f-. REV BTN
A 10K M5 130 K DRI TREKEAL T B EM D, TETH/ VMBS LT Elliott-Yafet IR RE
VRN, XEEHITHAHRIREENE LI EMBALI TG ST=,

2) “Electron Spin Flip by Antiferromagnetic Coupling between Semiconductor Quantum Dots”, A.
Tackeuchi, T. Kuroda, Y. Nakata, M. Murayama, T. Kitamura and N. Yokoyama, Jpn. J. Appl. Phys., 42, Part
1, 7A (15July 2003) pp. 4278-4281.

3 REMIZEFZRHALADLS T /HEBETHAEFFYMIBEFEIALTOAE—LUREFHZERELL. R
ECHOBEERAZHIETENL. EFHEHRVEOTMREENEFTFND . BELGHREBERMICEYHE
ARICEFHERNITHEELZInAIAs/InAs FEEREFRVOERIZEIIL . B VBFE 73 #F8I T H i 12
&Y. AREICKVERESNIZRAEV D InAs EF RV TIS 80ps RIR TRIZS $iBFEE 10K TEHBILT=,
KEXIE, P RILBENAEEGEFFYMEIOREV ICRBHEEMBKENELC. REVHRET 518
BEEEMICEIIL-YO TORBIRETHY. 2004 EEDEAMEFLSHNE JIAPHIEEZZE
L7=.

A FH

1) “Electrical—field control of metal-insulator transition at room temperature in a Pb(Zry,Tips)O;
/La,_,Ba,MnO; filed effect transistor”, T, Kanki, Y.—G. Park, H. Tanaka, T. Kawai, Appl. Phys. Lett., 83
(2003) 48604862,

(La,Ba)MnO,/Pb(Zr, THO, R M 1 B AL MBER MBI SV O R RCENW T MM ERICLIERTDER-
FERELBEEDOFHIEEZER LIz, ROT XA MBI LY D € BB IAERIE (FR BRI E S5
= CERTOEREEDBERAMYF U ICHATIRO THRULEHIEEZ SN D, RICHKILER
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REAVRAERBEICLYERIRAZEICLAYIL,

2 ) “Nano-scale characterization of the ultra thin (La,Ba)MnO, film with room temperature
ferromagnetism”, T, Kanki, R. Li, Y. Naitoh, H. Tanaka, T. Matsumoto, T. Kawa i, Appl. Phys. Lett., 83
(2003) 1184 - 1186

FRAE MDsR BT K (LagsBag,) MNOSERE (23 LN T SnmDIEEEZ(CH UL THER A D 290K TRkt %
Ry CEEREL, COBRIERTHET IRBHEERNRINS VU ORRERBIZERTHL. F
=R I R D IEMES I K YBARELL 100nmY A X D&M T /R A DEBIIZRRIILT=,

3) “Nano-Scale Modification of Electrical and Magnetic Properties on a Fe;O, Thin Film by AFM
Lithography”, M. Hirooka, H. Tanaka, R. Li, T. Kawai, Appl. Phys. Lett.,85 (2004)1811-1813,

TR (TR, RFENE. BEELESHOMEZH DEKEVVYERTHY . ISAMIZIET
ERMEHEKAT)IMRAMGEE R R GEAEADEANHFIN TS, MRAMIGAIZIEEITEL =Mt
ZHFDFe, 0 BIRICK L. [RFE N EMERAFMZ AL R/MRIE 48nm DN TZER LT -, AFMER
HICENATRZMNMLRK[P CTHRHBREZRAF VYT HRITKY., G- EHEOMBRERCEITK
Y EEEEERLT=,

FHZRE|

1) “Optical diffraction spectroscopy of excitons in uniaxially—strained GaN films”,Y. Toda, S. Adachi, Y.
Abe, K. Hoshino, Y. Arakawa, Phys. Rev. B 71, 195315 (2005)
FHEFHEBORBHEEERAZERRRT IR AZGEOREF EZHRE L COFEITKY
GaNBIENKBEDEE T AN FEMEAMESRERILT S LICHIILE- RARELICERT
BEBEAAD 10 FOREEBEERLTHY. X REREFEFRFOETAENLTEERLIZZLIC
EE RN

2) “Anomalous coherent phonon oscillations in the commensurate phase of the quasi-two—dimensional
1T-TaS2 compound” Y. Toda, K. Tateishi, and S. Tanda, Phys Rev. B 70, 033106 (2004)

X )7-O+/OMBEEREZEBHICRIALE-EFREFIEEERT 5012, BN )7-0+ />
HMEERAZEBENICTALTVWSERTERICHLTIE—LU M AETV. REE KT DEEL
VIR EREMGREFEREOHEBEIC DL TEHLAIZLT,

3) “Line Broadening of Photoluminescence Excitation Resonances in Single Self-Assembled Quantum
Dots” Y. Toda, S. Kako, M. Nishioka, Y. Arakawa, Jpn. J. Appl. Phys. 41 L1464 — L1466 (2002)
AWXTIFHECEAEFRYFOEGRRENRE S L-RELXISOREGIRSGEVICOVTHL,
[TLT=e BARIMLDBERFEICE VT, BMICEL-MEF RN EAZRAL. RIEREMA
HOE—IDREFAFEBICHERINS, CORIBEHETORMBEMGIRSFE L. EiFIKEERT
BDOMEXBICELGDI _BEOEMBEAFETSIEEZERLTEY., 74 /02N LBy
BRRICES>TEHRBATHENTE,

mEM

1) “Nano—scaled hydroxyapatite / polymer composte I. Coating of sintered hydroxyapatite particles on
poly(*—methacryloxypropyl trimethoxysilane) —grafted silk fibroin fibers through chemical bonging”, T.
Furuzono, J. Tanaka and A. Kishida, J. Mater. Sci. Mater. Med.15, 19-23 (2004)

LR XINAROAX ST NG F/RFEE T FEM VIV OMH) LeHBRETIVISE. -/
B - ARESMHEERIHT A EEZRBLI-RIDREIX THD, ) h—EL T ply(-
—methacryloxypropyl trimethoxysilane)Z - B R EICE ALz, RLEBEM(CF /M FERESE
=B BERULETEHEICH FARIBET AN, HERESEZEALLIGE . HFILEEICHKEELTL
=5

2)“Nano-scaled hydroxyapatite / polymer composte IIl. Coating of sintered hydroxyapatite particles on
poly (4—methacryloyloxyethyl trimellitate anhydride) —grafted silk fibroin fibers. ” A. Korematsu, T.
Furuzono, S. Yasuda, J. Tanaka and A Kishida, J. Mater. Sci16.67-71 (2005)

2L OEHE E 1245 5T RLT= poly (4—methacryloyloxyethyl trimellitate anhydride) ZANK AL HILA
VEEERBSE Tz, COBRREIIHLTNAROFXR O TP NIA T /HFEAF B EERATHESE
=+ /B -EREEMHZREL:- RETOHEEERAZFRN DI LETRTE -HEL, £ERMHEOF
XN {0y



3) “Nano—Scaled Hydroxyapatite / Polymer Composite IV. Fabrication and Cell Adhesion of a 3D
Scaffold Made of Composite Material with a Silk Fibroin Substrate to Develop a Percutaneous Device”, T.
Furuzono, S. Yasuda, T. Kimura, S. Kyotani, J. Tanaka and A. Kishida, J. Artif. Organs, 137-144 (2004)

o R 87nm R ¢ BiF 236nm DF/ R —)LBEHEEROFS 7 /381 MHAp)RLFZ, ply(-
—methacryloxypropyl trimethoxysilane)D % 57 Ry —TILZER L= 7,7 O/ (SHEE L TH
AL RAE L TOREHEEZN LT/ ER-BHIVUROYNTTERLERTRR T /NI RER
Bl AT NS RTR PG MAEEEET RL,

KEFAE

1) “Electron-Beam-Induced Disordering of the Si(001)-c(4x2) Surface Structure”,T. Shirasawa, S.
Mizuno and H. Tochihara: Phys. Rev. Lett. 94 (2005) 195502-1-5.

Si(001);E%RME (T 40 K LT DER TH LGB EREBAH LD TIHLELMENIERINE - TLV:
A AR TIE. 40 K UTOEETEREEBEIL cUxDBETHAIILETTELLIT 0K UTD
ERICBEVWTOABEFRICKYBENBRBICELENTLEIRRERHLZ, ERVCEFROIRIL
F—GEIIHTHEFRARYMEEDELEZRET HILICLY AERRICEVTHv) 7—F EH 1B
(ST BIEICEKHT, EFRICKYRREINI=T+ /> DB BIEAIEBLAGY ., 27Uy T 70y T BE%E
SIERIL TSI EEBALMILT=,

2)“Low—energy electron diffraction patterns using field—emitted electrons from tungsten tips”

S. Mizuno, F. Rahman and M. Iwanaga: Jpn. J. Appl. Phys. 45 (2006) L178-L179.
BEERIAVTRATUIANMERLEZ RSN ERBMEEFREALT. EFLUOXZRAWLTIC,
Cu(00)FHRKREMLDIEREFEIFT/NI—2 DBIEERAAT-. TDFER. Cul00)FRED X EE R
BRLI=EIIR /NS —2 %7 EITHII LTz, - HELEFOIRIILF—ZAEL., B/ 2—UIZH S
LTWADAEEEELEF CTHALEFRER L, TR—JMEEIX 4 - m BETHIENARELLN
f=o

3) “Electron emission tip at extremely low bias voltage” F. Rahman and S. Mizuno: Jpn. J. Appl. Phys.
Express Letter 45 (2006) L752-1L754.

EHLLIZFV T RTUSZEYICHRRLEL-R. ERAA U BEMRER O K4 TRE S in O FlfE
EIIOET  BIRICEVWNATRIZE T ABEFREBREERE L -, AEECESILLIZFRGSY
TJRATUHMNODERBEICHBLGNATREIHERILLITHEIDIZTHL T BARILEDNATRERE
TEFHRENBRETE:, B LIHDBIENN, ERAFTVEMEREFOERICLY . £FZEHD
INSTEAFRITRBEZRBLIZLDEEZA LN D,

BB IE S

1) “Room-Temperature Electroluminescence from a Single-Period (CdF,/CaF,) Inter—subband Quantum
Cascade Structure on Si Substrate”, K. Jinen, T. Kikuchi, M. Watanabe and M. Asada, Jpn. J. Appl. Phys.,
vol.45, no.4B, pp.3656—3658, 2006.

[RFLARIILFBESNZ2)A (11 1) ERLEIZ, IVIEAIILD DL/ DV ARED LB FERL:
IR BRI EEFHPREDHERREE T ol REEIT/NILRBEEFHMLTERIEAIC
KORAARIMIVEBIELZESAH, ZRICEVWTER 15-1.6 u m{TEDBABGBERBEZEAIL
oo CNIFEFHF Y INURDHREHEEFBLTULEWL, YT NUREIBBR THEDERE LIRS,
FEEDOFFMICEALTIXS RO ERLGREETHAIN., SEIGONT-HRIL. SENTHARTEESIN
FRELGESEEERNEETORRELT. BFLEIVIEAILS DL/ TIEARED LBEFORKIC
BMUILI=-CEERETHRRTHLHENZD,

2) “Room temperature negative differential resistance of CdF,/CaF, double—barrier resonant tunneling
diode structures grown on Si(100) substrates”, T. Kanazawa, M. Watanabe and M. Asada, Appl. Phys Lett.,
(B&FEH)

NFETERIFGEIVIEAILS DL/ TIEARSD LBATOEEX, )ar (111 mAZERLETL
MEONT . 2 LSI LOMEZEMET SFHEERFORFBICKELRERLLGo>TULV -, SH., &
Jarv(100) ERFEOBEV LR FLALHEZMERREEDOHHEEASOE-HRERREE
BRATAILICKY, BEEREENEERBRI AL EBR EFEMRICLIEREFERTH
HTRERIATHEELIT, B RILF (A —FEEIZHW T, BBEGEEMS A EREEES. 2
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NIZEYNEWETVIEMHIBE D RILTNARE LS EDEB L ICEARANF-ENZ D,

3) “Improvement of electroluminescence from CdF,/CaF, ISBT light-emitting structure by trench
patterning and hydrogen annealing of Si substrate”, K. Jinen, K. Uchida, K. Kodaira, M. Watanabe and M.
Asada, IEICE Electronics Express,vol.3, no.23 pp.493-498, Dec. 2006.

DAV (MDD EREIC A umiBEDBEBEZIEL. 1000°COT =—/)LETICEITLYREL-E
BIZRFRTYTEHTITAVAA—)LLI=D AV REERHIENTETEHIEEZREL. CONEELT
ST=RMEIZ. TVIEAIL S DL TVEARED LBEFERAV Y I N URHERIEEFHFHEED
FERERETV. EREARNFEOBBZTo2EIA, INETO 30 HEVEAREDEMAR
bt CNIFER— LA RIICHIFEISh =2 &2k BN RALBREDRELZERLI-LDT
BB,

28R4 (ER 17 EER THERS)

W.G. van der Wiel

1) “Surface acoustic wave induced transport in a double quantum dot

W.J.M. Naber, T. Fujisawa, HW. Liu and W.G. van der Wiel, Phys. Rev. Lett. 96, 136807 (2006).

We report on non—adiabatic transport through a double quantum dot under irradiation of surface acoustic
waves generated on—chip. At low excitation powers, absorption and emission of single and multiple
phonons is observed. At higher power, sequential phonon assisted tunneling processes excite the double
dot in a highly non—equilibrium state. The present system is attractive for studying electron—phonon

interaction with piezoelectric coupling.

2) “Semiconductor quantum dots for electron spin qubits

W.G. van der Wiel, M. Stopa, T. Kodera, T. Hatano and S. Tarucha, New J. Phys. 8, 28 (2006).

We report on our recent progress in applying semiconductor quantum dots for spin—based quantum
computation, as proposed by Loss and DiVincenzo. For the purpose of single electron spin resonance, we
study different types of single quantum dot devices that are designed for the generation of a local ac
magnetic field in the vicinity of the dot. We observe photon assisted tunneling as well as pumping due to
the ac voltage induced by the ac current driven through a wire in the vicinity of the dot, but no evidence
for ESR so far. Analog concepts for a double quantum dot and the hydrogen molecule are discussed in
detail. Our experimental results in laterally coupled vertical double quantum dot device show that the
Heitler-London model forms a good approximation of the two—electron wavefunction. The exchange
coupling constant J is estimated. The relevance of this system for two—qubit gates, in particular the
SWAP operation, is discussed. Density functional calculations reveal the importance of the gate
electrode geometry in lateral quantum dots for the tunability of Jin realistic two—qubit gates.

3) “Coherent single electron spin control in a slanting Zeeman field

Y. Tokura, W.G. van der Wiel, T. Obata and S. Tarucha, Phys. Rev. Lett. 96, 047202 (2006).

We consider a single electron in a 1D quantum dot with a static slanting Zeeman field. By combining the
spin and orbital degrees of freedom of the electron, an effective quantum two—-level (qubit)

system is defined. This pseudo—spin can be coherently manipulated by the voltage applied to the gate
electrodes, without the need for an external time—dependent magnetic field or spin—orbit coupling. Single
qubit rotations and the C—NOT operation can be realized. We estimated relaxation (71) and coherence
(72) times, and the (tunable) quality factor. This scheme implies important experimental advantages for
single electron spin control.

BHE—ER

1) “ Ultrafast optical switching from insulator to metal in one—dimensional Mott insulator”, S. Iwai, M.
Ono, A. Maeda, H. Kishida, H. Okamoto, Y. Tokura, Phys. Rev. Lett. 91, 057402, 1-4 (2003).
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