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3. R 19FEDOWARBED/NA(FM+

TR AR SEED & FIFRFGER O Tk 19 O ED A T4 bETLLET,

EA - BEMEE (F/ ~ATO070tAHEE)

EBTHEE CVD HEIC X A BRI B IR+ F— 7 Si #FERIC 1T 5 180°C TOKIR B,H, JLFL &
ZF D% D 180-300°C TOAKIR SiH, KPS B 7 5 2 Z b LB E v U TIEICHELI TH S
ZEEBHLMNI L, 52, N R EEVEAL SiGe RENIZHBWTIE, BVLERIZ LY Ge-NFEE N
P U, Si-NFEEBNEMNT 2MEmnH 0, B EFERE TORE Ge b E RN Lz, &
7=, Si, Ge, BZREOIKIR SiH, LPROEMIZ XLV | & Ge tbE (B8%) O ~T a7 7 Rr A & Jf1
A= TOMEEAREE L, Ge LLERATIEEILE o x4 4 — FEUET v 2 ~O#AIC &
V. 290K 1T £ CTRMEHGHUREZ B9 25 = LIosh LRI, Si[fEEEA 1 nm AU £ TR L
THZEICE o THAMERYEEDR ERAEETH D Z E2HLMNT LT, Bk X oz, #ill
WM BT EE & 72 D TV RSER IR filE~7 n &g s O BT L CEHEE R R L 57,

X - KH - REWRE (FEAREY FO=H AHEER)

BYOBMEAL 2O EKA Y ha =y ZIMBEWROMS &2 OREM % B L CHF%E
D, LN ORRRE AT, (1) EEBCE S M2 FFO5REINE 18K (Ga, Mn) As EIRIZIS 1T HE
Ao 7 ) —EEOBRNCKITI L, 2027 V—7HEHN N E TIZH LI TN =3 —
PVT 4« 7 TRETHZEEZHLNIT LIz, (2) MIS HEiE & 2Rl iiiE 2 A7 % (In, Ga) As
HE R R s FAF—RER—2LT BT RNy FERERL, Xy v 78RN TR OB
TAREOFLGEITKRE LT, £, TOHE g EORE SZFHM L7, (3) InAs/(Al, Ga)Sb &1
Ar— R L —V OB EREE (4 kA/cn?) TORERIFICKT Uiz, Tz, N R &S T
R R i 7 O Y6278 TR IR T2 InAs/ALSh &7 4 27— F L —H O/ERIC L) L=,

EFHREE (F/ DFT /51 AHEE)

(D BEHRER L =% ) — VORGRIRE W& R T % > OEBEE LI L0 &I ig b T & v
F ) Fa—TEERTHZ LKL, Ta—TREZAMEBLECLVFE TR 2R LT,
T2, TOBETFH T ) T a— T IXOREERNGEROMEE LTHWSA Z ENTEL L%
wUT, QHfSREAL T LV ERWTEAEERDER N T PR X O RS BAE 3 B A I
R OB EZR T, ORGSR, B D AEEA~OX v U T HEANREN, £ O R %2 R E
DT HEBERKF LR 552 L ERLT, Q)R DIIEEZHNTE 37 EOHUR — UK S
Ny 7 F IR CEBE I BRI A Z LIk Ls, F R, A EEZAWDS Z LIk
V. ZIRKEE DBV K DRI R SILDENINS X —5 > b &R AHURE - I3HUR & 5%
BITEDAREMEZ /R LT, (4) “EXTWD” MilaoZ ORIV EBIE % FTREIC T 2 AR
SAEE ORI L, EERIC, AEEZ AW CHEOAEEZBEE LT,

hE - EBMEE MM/ EB R TLHEE)

(1) WBHERIE = 2 — 1 &7 V& i EO AR AT 2 BRICREThH - 72, EE LA
VME R 7R REN R OFAERA D= AL E AL, 537 A—X ZET25 2 &L CIRBIORES
HITEXL 2L ZHLNC LT, 2D LV FEEREIC BV TEWIEfRE55 2 &
WCREh LTz, E723—R NBSGBIEET VAl L7 7 1 b2 A 7 F > T ORME-JIEZITV,
N-Queen FIEHZME Z LITHEI LTz, (2) miERER Bi2212 EAY a7 Y UV HEAIZBWT,
VTN T F NI K DI N RV BISR A ER LT, X5, BAVIOEML AT I A
\CE B A B2 AEAREADOBMI NI T a2 ADEWIKET S 2 & 2 EBRNM SIS L,
QYR EFEE 7 — V) BB 4 vy NPFIREFG == > h O Nb £RERIFKIC X 2 B/ESEEIC
B LTz, A NI AT 4y ZimBlma—af@dBEAORET v 7 X0 w23 Nb E£REERKIC X
0 Z OBEENTERE SH, 1006Hz 2 B2 DR EF/ UV AE S &2 7 MA[RETH D Z LIVREN
7=,
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(D) Bt BEE O Tc &+ b DRt Fxt 054 HERSCEEN AR A FERIE L itid 2 - e
BEFHONNFDORAEICOWTHIEL TWD, AREEIT, 1 EERLLOEMERETH DL
TR, 2. BUNIAREE A T2 W& 20X 08 LWAERR T IEZ RS, 3. 28
MFEBAYE 1 &2 W TR & S DIVDERIT Y, FORREEE, (2) EFHFHkOTDHD
BAAT 4 TERT A ZAOB B iR i M RS e F O SR A T &
FIEREE TR 2 BE R 2 RO RT 27200 & PR OEBLIZ B L, B—HX 10
LMD ETEREEF AL NLWRET LR AT 4 TEBRFR OB EZED TN D, R
FEix. g ®Fa26 LB EREFHF AV, CoRGIREOa e — L U AZEFDAE R
HEA~LHRE S A Z LI R THID TR L#F DA% Physical Review Letters BBICEE LT,

HMAESIEBMEE (F/ AEVAEYHELR)

b FOVEERIEST (TMR) 7O m i I1{b, AV EABLNEREIALFN T, A AEY - B
Vw7 ORFEEED TN D, AFERER, EREVLEC L 5 Ta 5 OYEECE #l L7
CoFeB (001) /Mg0 (001) /CoFeB (001) &t il TMR 1 2 /Efl4 % = & T, BHEE ORI
(500%) 2 B8 L, =i 604% (KR 1144%) O S & OB v, &) TMR 7 OB TR §f
PEFELNTZ, 2O MR FFEMZIGCHL, BEEAE L AEY - vy ZEIEICnT 723
FHAf & U TN 2 HINE I A B AR LIRS T RE 72 FEE 7 = U H 8 TMR &1 % B
KL, S50, HEEBHBIMRET - M AL AEV BN CH T ) BETOAELEA
WAL IR EIA R Z BRI U, EnH BV EO RN T1E 2 feNr L 7=,

Bt -RAHEE (BIJO— K/ FEEENEMESF)

T I~ a e — L N CWERK ORAE - FlEHEREZ A 9 2L ATRE /e T /34 A EAf
OBtHEZHE LT, 8K 2 RICBEB TV AT LDOT T AT L ILBFEHR & BRGERE & T — NigES
ZEERE L T AT A RIREESIRT FALYE T+ FI XV —0RBEED TS, S4F
EL T T R HIB LT T~ LY BRI OFE S Om Ea BRY & U R RS 87— K
B G 2 H S L T ARG A2 E AL, GaAs e ~T a5k - a2 &AW CMEETT-
7o FBTORMEFHEFTTF /) - AV UEBRMERO CAD VAT LAEFIH L, 3REF v 723 L
ToAER, 77 XE B X D RIET T~V BRI NG I RF L EL TV D
T EMER LT,

KEFHRRE (JO— KAy FBEEEREHAESE)

AW Tl X UV EEZFHOFREE L THWEREZE O 520 Ttx 2V 7 1 08 ~0IsH
Z HINICHTREIN OMFERE 21T > TV D, AFEEIL, I D EBERGH 7 v —7 £72I Ul
RIS S AERIC B DA SE 2TV B H RIS O R 24572,

AN - PEARE (Lin74 VL XRBERMHAES )

5GHz 7 A A MR EE BB RF (radio frequency) 7 4 /L% OEHZ HHF L., BAW (bulk
acoustic wave) T NA A DWFZEB I 2 1T - 7=, MO-CVD (metalorganic chemical vapor
deposition) JETHUE L7= AIN &4 T, FBAR (film bulk acoustic resonator) DFRAE « 2F
MiZzIT>72, £72, /N XA T 0V Z OEBUZAIT, FBAR BARD IR 2> I =2 b —
Ta il viToi,

B - BEERMEAREE 21 HiERBEAREAR LI —X FL—CRF)

ARGETIE IT 70 7T 5 (K 14~ 18 5 SRR 28 BHARA BRI ZE . [/ MR N
— RT 4 27 OFA%E)) OFFERCREZ RS, P19 FEPD TEmERARER L —Y 2
T L] OB ZIT> TS ORI A et [EbgRe - BIKERE ) 2 v a—T 1 v
TDIZDDTINA A AT DEEBAROWIFERTE ] OF 7T —<), ZOWN, 77 v MRkt
RF RZ = PERONIZEE LT, Rk 19 IR, MEEEREICSI &R . T/ A B O &
fERETE TR I E 2 IO TR Ry B 7 LA ZERT 57200 D LA b~2 7 Z/ERLL |
M7z Ky b7 LA OFERLE 2 O FRERAE O fRHT 2 ke LTI o 72,




AILABRERMEE (EREHFHRAERDF)

RG2S T 5 72 OB BB SRS o OB IR T, D DR 85
PEFAEN Tt oD DR 2 IR E ST DD THEHEREK TH 5, TR 19 45 IR0l & Bl 275 H
UBSMERM B OTZAR KISR0 Z LI K D B2 EBMICHIBEI TS 2 2 L 26N LT,
THICRY L UTHREIC X 0 filfH S T & oIS OB ST PEAN BT 7 72 FHE T B il a]
RECHLZEBRWLNERD MERBROABERmE D & & BT, KV IRWE T ORHEHE
INAREL 7e o T,

=25 - AHTREE (EFIZEREFVEIZSFH)

WA N— FF ¢ A7 2E{E (HDD) O FEEEE 4 1Thit/inch? L EICE TEDO L 7-DI2iE, \BE
BEABIA S > F(CPP-GMR head) DEENLETH L, LnLans, BIEOEZA, ~v FD
AR HPIZILR OR ratio) 28 BT L VIRV Z E KR ERREL 72> TV 5, A RIOHFFETIL,
AR (LR L LS 5720, MR ~FERE TR A MEIRINT 5 2 LIZHEB LI, £
T2 AV AR RELD R R D A T = X 2% XMCD B3R FE D IR TTRED AL BOKE S %
HAWTHE L2, TOMEE, FERMETTHE OM BRI CHRAIKTIE(L RO K 2 g4 25 &3k,
A B ARLFRGELZ R DO PRI L DRI HIEL R O3 XA B Ui DK & S 2kt LTz bkl
THHEEHLNE L,

WO - EEMRE (B - BIETFERERIERD )

~A 7R — AL UTEAR RS JE R dS L ON Fe SRBEMERORL -5 0> JEl e B0k (GHz #5)
TN Z~OISHEET L. U TFORMAZR, ZEEICBEL TX, 27 b — TR 2 Rk
L. ZOEPTOB RN 2 RE Uc, BB BT U TR+ % @ i BRI - AE L
Z DEABEATIA B AR O & bW E AR R~ B8 Lz, ZhbORRIE, K/
WAL BIRIC B W TR DENMHI T 2L 2E LTS, £2, ZEEICLE2EAZHED
I 2 WREERE L AN, TNA B Z~NSHTEL Z LMt m L VA NT Lz, —5,
Fe SRREEMEMORI FIEIZBI LTI, Si @R Lo a7 L — & L~k I 2 SERE b U, SiE
AN BT dB RREE D FERES ) A XOMBIBRZ B Uiz, Z ORFIL, Briz/edEk /) 4 X
M OFER T & LTI TE 2,

EE- T HARE (BEFIEEBEMMAEF TFERE)

A NT ATy — R vr (STT) (ICERT DEEREEENC & 5~ A 7 a i ORIRO H
NEVMSEDLT-DITEE DT ¥ RV TORBEOMAHFRMIC L sa—L Yy b~A 7 ol iRE
FARL B THEEIT>TWAE, RNAT v F7atv R L 3EHFEOF ) a2 7 vhbo~
A 7 1 IR ONLFARI 2 50 5 72 9121349 100nm B D — 5 — (2 L 5648 & Hiled 5 43N
&V 100nm £ED 7 —Hl D CPP-GMR 1 DIFRUZ DUV THGET L7, EB #2248 2 IV TR
L7- GMR #ifii+cap B LD L VA FDRZ—2 % SEM B LN AFM (2 & - TRl L7255 5. 59
100nm 2D B A /e 3 — Ul A MR LTz, IRICER L7 L U A RAXE = W= U 7k
LWL LTo, 2 CPP-GMR v 7 —FH T OIER LA FLIZ STT ~ A 7 o RO FHANZE L 7=
M/ RE — D~ A7 VERLE B TA%IMKS L Cat 2179,

FE ) - AR E (EFIFHRENREFIESF)

L iR ) a7 LA X DIRIER Y U a @ T P22 (LTPS-TFT) @tk
b2 Efi L7, U 2 U Efksa{bl DPSS-CW L —H Z VTN, 20 umX2pum D 1 WITHREE S
TLA G oT, BAETFT OF FEBABEEIL 391 cn’/Vs ThoTz, £72TFT 734 ADFH
TR S &N, Fr FUEWICHERIEFEL, BHELOT IV TEHEZONDZ L ERL
oo ETMABBERERED L— —FiER LRI, L= —C LR LA YA R EBED
HfERECTHD Z L2 LT,




Sl - EFHRE BEFIFERISAIERTIZSE)

7T A< DI K DHE—R T ) F2—7 (SWINTs) BRRICEE T A HFZE 21TV, BAIR T ~ >
VAT AL TEORHMM AT T2, TOFER, 77 X~ CVD H1 SWNTs i R(2BI3 % iz =
OEHICRI LTz, £, KT =7 BT 7 A~ & AW T=HEEE D — R ) ) F 2 —T
(BT IR TlE, B E OMAS DRI L DV IBRWE OIRICKE 8k 2 b2 632 &R
mINTe, —H. THABVER, BYERRA . EEES % EZ 2 SINTs ORRERICEE T
HRFFEICB W T, BEMEONDERT T~ AT MVOBIERBHI S, 77 A~HA 4
VIR OE S R —, T AA G ORKE AT S L2, SWINTs OFE ik
Btz p B, pn#EEH A A — K, KOn L BECHIBERETHD Z EA2EIEL TS,

IWHBFRE CLEMEZ T ¥HE)

Si Za7 Si0, &7 7 v FICHWZ Si SR IE, % 300 nmX 300 nm DOIEF M7
FEHIRICEA UIAD D Z E N TERARAMIT 2RI TEL 20D, BTO V) I RER KT XA A
EHERTRIER YA X, WEBHORBSAHHESI N TS, L LZOEOEH CIAD DD
5 nm FLEE OGRS ORE D ENHE T ORMEICEEEZ 525 2 LML TREY . B HEE
REE. ERIER A M L S D, AMEEITE— MMeikik, AIRZESREFRERE & WV o BB AR O
BEAAETEEZHOCTAR Yy A Xa v R—RED AR EDORF 21T 712, T -MEEERIC
BWTIX, BETE—LBNITBIT D7 =V RO ZEERHSELINLTHDENE I 1o
MR & 1T o 72,

ARHRE (REBEEMARMAE L 2 —)

BLIR D CMOS FEFERIFKICI VT, b7 P A XA D ESHEEIN, MhRem EORLEEIR & 72> T
W5h, F72, nBIMOS b7 AR LT 1/3 FREEOBEFREEKENRE /) LFE72 720y p B MOS R
VAL DOVERER ENEEND, Ll pBIMOS R T PR F OERLIT o A2 B W T, pliEE
OFRva Nt TR AFOT T A X A= K0 RIEHE L LTV, ZORIEMEIZ X D AR
EREea L Z 7 MER TOESEGIHERN, b TP R Z OMREN LT & e D, AT,
PHEIRICRT L CE T2 A A=V A5 23T, 400CLL FOMRIE T, BRI TR L7 iixhs & [A)
MDY - MBRAERME 2 B MR IR AL T r e A 2 BE T RSB AREE~ A 7 1 ki PECVD 2
T VFERLE, £/, 10°Qen® L FOEMP I o 2 7 MEKR 7 0 A%, p"fEEICx LTl L7-4
JBEBERL, FA—25 20T 0 AR BRI AFICIVER L,

REHEAEE (CAYPEFERAEVILY FOZH9RX5H)

ALY ha=g AGBIZBNT, N—T A X NMELE L CIERICR & e iR F - C
W% CoMnSi ARA AT —Had A EMme L, @mdbhile Mg0 W A ffxfa & L 7-ghetE ko xoL
A OB EITo T2, TOME., FIR T 217%, KA T 753%DE K72 b RSP (TMR) kb %
BRI LIS LT, 20 IMR EIIA A AT —B48%2 A0z b VS TIERE R TH
%, B LIZERA TMR tRIZ, A AT —BED/N—7 A Z L M0 HufxE 2 L& F D=2
E—LY b bRV U TBROIFICL LD EEZBND, SBHIT, CoMnSi FA AT —H/4
WX, BEAEEFEB MO RBIES B ERIZIE T hESWNWZ EE AL, AV =LY fbr=7 X
TONA AMELE LTCHIEFITHELTHD Z LBl

NBHRE (EEMHARAEEESEILFEHRIRERR)

WA, Bx R e ~7 n Rz R, SBEE 2 IOLE 1 H A (2DEG) DEKURE TG 07
INA ZERSOBFMEITOIT WD, Fox DL NV—7"Tlid, B{bW~7 v f i Tl T
DA R — VB E % MgZn0/7Zn0 S THLHI L, BIE, (RS O e ST ELR° 2DEG I B it 2 H
& T 5%EEtEDTWD, ERNRICLDHEZEZR TE X, @SR 7 v DA X R
ICENDIEDY T, SH%OBIEMEFE N T PR 2B 597 EZE — IR SE 5 60
LIS, Fm. ANy 2 Y U EEHWE Co R—7 Ti0, ORI IS FIE 2170
MCD 3 7 F LBREE RS KT WA 2L A L—HHEREEOREHI R T, fEE RKEWD &
BHRELE, ZhuE, ANy ZEICBIT 5O RKER L TW5, BIRTEES—1LED
BRI, 6, ARy XY U ZTIECBWTCHEREBMEZ 7T Co R—7 Ti0, HEDERLC




% Lz,

FHEMEE FEET/N\A AMHEEREFHHEYHEZESE)

PBARAT B A 2B D A B UER AER (SOT) & #/N@BarE R O b2 Iz L CLLT
DR EET, (DRET Y F 72 L0 ERERD O Ing 5680 47As / Ing ;Gag sAs 2 IRTCEFH
2 (2DEG) F T DB (doy) & BB &8 S0I -l 21T o720 F DFER. dype = 6.4 nm DFg
7V 2DEG #5123V C Rashba SOI /8T XA —% o = 2.41X1072 eVm NGB, BRI AE
HEANZMAEDE DAY VIR ST 72 F v 2OV E OFKGEHER 21572, (2) Ing gGa, 57:As 2DEG
AR —IVHFFICEY, Y737 a% A X Fe / A/ Fe 3 BHE—V U 7HEEICBITS ET Fe
JE DRALIRFE A MSIIZRINTE D 2t AR LT, (3) Fe / Au/ Fe 3@V v 7HIA L /LT HE
WEIZBWT, VTR LY EF Fe BOBBAPIMEERNE KT 22N LT,

RAEHEE CRIEZERESILEDEF)
RUBBANRKENDIHEERBERDE T P2 F 1T, EEETHICHIESLTWS, &bk
HAWERNDE N7 oA X OERICIE, AEEEROME 2 REICH LS5 0ERH D,
ZOXIREFEND, B ITRIED HIFIEREICE WA EE RO 2 R S8 D HEOR R
I LTz, F72. ZOWIERD S E SE2I13T 528 WA BB AR 2 W - B RS 3
TUVAZIE, BEOEBIEICIVRESEAEERERDRE N T o UAZ L0 LIEFITEVERE
BHETHENSoT,

T ERARE (ZPERERERL TR RSP E RS ST AR 5 5F)

ANBTIE, AT AL AL ED, PR Z 8858 E AR T A ADEB &
HEY & L, ZHUC LB A B BRI 36 K OWeMER T 2 & 2B 290 2 iz T b,
ZHETIZEA 50nm FEEOHE—RME Ry FOEG Hall RO TFELHESL L, Ll,-FePt =
Co/Pt ZJE@M7s & OREMAE E VT, BaMER T/ & OIS COIR D IOV TSR
IO CEl, BUEL ISHELXVEEL DT BRERED VARG R TOEE) I S
T 52L& RAIE LTI 2D TV D,

ERHREE EERRHYPEZERAYEYERRE)

YRR ClE, Al - ITRANEICTNT DA X ~T U T VO ET> T\ D, AHFEEIL, 1
HRVEA RS BRI T DG OB 2 BEET D - OIce@ T 2 AU v FaeERL | B
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%3 - 20075|511ﬁ8-9EI) 3rd Int. Workshop on New Group IV

Semiconductor Nanoelectronics
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RIEC Symposium on Spintronics
(561[E]: 20054%2H8- 9H, %2[E : 2006528 15-16H,
%3[E : 2007410A318-11A1R)

International Workshop on Nanostructure & Nanoelectronics
(881[E: 2007411 A 21- 22H)

2nd RIEC Symposium on Spintronics- MgO-based
Magnetic Tunnel Junction- Left: Albert Fert (received
2007 Nobel Prize in Physics); Right: Russel Cowburn
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1.  “Manipulating single electron spins and coherence in semiconductors”, D. Awschalom (University of
California, Santa Barbara, U.S.A))

2.  “Control and optical detection of nuclear spin coherence in GaAs quantum well”, Y. Ohno (Tohoku
University, Japan)

3. “Relaxation and coherent manipulation in spin qubits”, T. Meunier (Delft University of Technology,
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“Coherent transfer of light polarization to electron spins in a semiconductor —toward quantum media
conversion—, H. Kosaka (Tohoku University, Japan)

“Advances in quantum dots for quantum information technologies”, Y. Arakawa (University of Tokyo,
Japan)

“Semiconductor Quantum Dots as Entangled Light Sources”, D. Gershoni (Israel Institute of
Technology, Israel)

“Single photons on demand: New light for quantum information processing”, O. Benson (Humboldt
University, Germany)

“Toward scalable superconducting quantum bits”, J.-S. Tsai (NEC, Japan)

“Temperature dependence of coherent oscillations in a Josephson junction”, A. Ustinov
(Friedrich-Alexander University Erlangen-Nuremberg, Germany)

“Recent advances in Josephson phase qubits: memory, gates, and Bell violation”, M. Ansmann
(University of California, Santa Barbara, U.S.A.)

“Study on the quantum property of Bi2212 intrinsic Josephson junctions”, S. Sato (Tohoku University,
Japan)

“Nuclear spins in quantum dots and interacting 2DEGs”, D. Loss (University of Basel, Switzerland)

“Electrical control of electronic spin and nuclear spin in quantum dots”, S. Tarucha (University of
Tokyo, Japan)

“Electrically controlled quantum coherences of nuclear spins in GaAs point contacts”, G. Yusa
(Tohoku University, Japan)
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1.  “Current Topics of SiGe Heterodevices”, E. Kasper (Univ. Stuttgart)

2. “Base Doping and Dopant Profile Control of SiGe NPN and PNP HBTs”, B. Tillack (IHP)
3. “N type dopant control in PNP HBT base layers”, R. Loo (IMEC)
4

“ArF-Excimer Laser Assisted Processing of Group IV Thin Film Semiconductors: From Amorphous
Hydrogenated Films to Heteroepitaxial Alloys”, S. Chiussi (Univ. Vigo)

5. “Influence of SGOI Crystal Quality on Device Characteristics in Strained Si MOSFETs”, N. Sugiyama
(MIRAI —ASET)

6. “Si Bicrystal Structures for Multijunction Single-Electron Devices”, M. Tabe (Shizuoka Univ.)

7. “Novel-Functional Single-Electron Device Using Nanodot Array and Multiple Input Gates”, Y.
Takahashi (Hokkaido Univ,)
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“Instability of a SiGe/Si-Hetero-Interface in Hetero-Channel MOSFETs Due to Joule Heating”, T.
Tsuchiya (Shimane Univ.)

“On the control of GeO2/Ge and metal/Ge interfaces”, A. Toriumi (Univ. Tokyo)

“Structure and Growth of Tensile Strained Ge by Lattice Mismatch Engineering”, E.A. Fitzgerald
(MIT)

“Substrate Parasitic Coupling in SOI Devices: Engineering Solutions”, J.-P. Raskin (Univ. Catholique
de Louvain)

“Si(Ge):Mn based materials for Spintronic Applications”, V. Le Thanh (CRMCN-CNRS)
“MBE Growth of SiGe with High Ge Content for Optical Applications”, M. Oehme (Univ. Stuttgart)
“Reduced Self-Heating by Strained Silicon Substrate Engineering”, A. O'Neill (Newcastle Univ.)

“Group-IV Semiconductor Heterostructures for Strained Nanoscale Transistors”, Y.-C. Yeo (National
Univ. Singapore)

“Electron Charging and Discharging Characteristics of Si-Based Quantum Dots and Their Application
of Floating Gate MOS Memories”, S. Miyazaki (Hiroshima Univ.)

“Growth and Characterization of Tensile-Strained Ge Layers on Strain Relaxed Gel-xSnx Buffer
Layers”, O. Nakatsuka (Nagoya Univ.)
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1.

“Self-Organized titanium oxide nanotube-layers:formation, properties and applications”, P. Schmuki
(University of Erlangen)

“Biomedical, microfluidic, and pharmaceutical applications of silicon-based photonic materials”, S.
Alvarez and M. J. Sailor (University of California, San Diego)

“Single-walled carbon nanotube devices: fabrication and applications”, Li, Lain-Jong (Nanyang
Technological University)

“Rugate-type multilayers of porous silicon and their optical properties », M. S. Salem, M. J.
Sailor, T. Sakka, and Y. H. Ogata (Kyoto University)

“Quantum transport of carbon nanotube & bio-sensor application”, K. Matsumoto (Osaka University)
“Pattern formation of bio-molecules on solid surface”, T. Ogino (Yokohama National University)

“Molecular monolayers as functional interfaces for hybrid nanoscale systems”, E. Landis (University
of Wisconsin-Madison)

“Patterning of silicon by site-selective etching and metal deposition through colloidal crystal
templating”, S. Ono, F. Arai, S. Sakamoto and H. Asoh (Kogakuin University)

“Electron phonon coupling in individual single-walled carbon nanotubes”, J. Kong (Massachusetts
Institute of Technology)
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Semiconductor Spintronics

1. FEHKRRAEY FOZY XZET HHE
Semiconductor Spintronics

PEURKIZB W TEFOROBEMOHLR LT, AV COHREZFATLIH LNV br=
7 A, PEEAE S hr=7 A BT 08 ETTo T D,

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

1) MRS L O O BRSO W &S
Properties and Application of 111-V Based Ferromagnetic Semiconductors

B L IV RS — 2O A EREME 8RO 5y F-#im v 2 % L (MBENC K 2R & 9
BEHOEFACAEE LT 2BRELNZ D Z LIC K2 FEREFHE D%
1ITo T35,

Study of a new class of semiconductor, 111-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) IR A L LTS ZDBFF
Semiconductor Spin Devices
SRBEMEIR & IR 2 B DR T LU ERT A 2 DI ZE 21T > T D,
Exploration of novel spintronic semiconductor devices based on ferromagnet/semiconductor
structures is being carried out.

3) FEMABETHIETOA L At — L ADWIE L BT MBI~
Properties and Application to Quantum Information Technology of Spin Coherence in I1I-V
Semiconductor Nanostructures

-V LSS REEEPICB T 2% ¢ V TRRFEOAE U ZER L, 7= MY
F— B ORACSFRREZ T TED AL — L AZET 5 L & b0, &5 S ss
~DISHZEMTEL T D,

Study of ultrafast processes, especially spin dynamics of carriers in Ill-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. EFEEICED THZ~EFRNAREDOHE
Population Inversion of Subbands Using Resonant Tunneling Structures and Its Application to
THz Optical Devices

T —7 Xy T T i (InAs/(Ga,Al)Sh) EEEL 1040 k2 kLIS (GaAs/(Ga,Al)As) 12
BTV T REYEFEREZ HWTZH LOKT S 2A0a%EE - BIEE1T> T\ 5,

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.

3. $BHREFREICETLITR
Growth and Characterization of Semiconductor Quantum Nano Structures

MBE (T & 2 -8R & F/llf(1 ¥koT) « EFR0 IRoEDER & 2 & OERA OE W
P L Z OISOV THZE L T 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.
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K. Ohtani, K. Fujita, and H. Ohno, "Room-temperature operation of InAs/AlISb quantum-cascade lasers
operating at 8.9 um", Electronics Letters, Vol. 43, pp. 520-521, April 2007.

Tomasz Dietl, Hideo Ohno, and Fumihiro Matsukura, "Ferromagnetic Semiconductor Heterostructures
for Spintronics", IEEE Transactions on Electron Devices, Vol. 54, No. 5, pp. 945-954, May 2007.

K. Ohtani, Y. Moriyasu, H. Ohnishi, and H. Ohno, "Above room-temperature operation of
InAs/AlGaSh superlattice quantum cascade lasers operating at 12 um", Applied Physics Letters, Vol. 90,
pp. 261112 (1)-(3), June 2007.

M. Fukuda, M. Yamanouchi, F. Matsukura, and H. Ohno, "Switching of tunnel magnetoresistance by
domain wall motion in (Ga,Mn)As-based magnetic tunnel junctions"”, Applied Physics Letters, Vol. 91,
pp. 052503 (1)-(3), July 2007.

M. Endo, D. Chiba, Y. Nishitani, F. Matsukura, and H. Ohno, "Channel thickness dependence of the
magnetic properties in (Ga,Mn)As FET structures", Journal of Superconductivity and Novel Magnetism,
\ol. 20, pp. 409-411, August 2007.

T. Jungwirth, Jairo Sinova, A. H. MacDonald, B. L. Gallagher, V. Novak, K. W. Edmonds, A. W.
Rushforth, R. P. Champion, C. T. Foxton, L. Eaves, E. Olejnfk, J. Masek, S. -R. Eric Yang, J.
Wunderlich, C. Gould, L. W. Molenkamp, T. Dietl, and H. Ohno, "Character of states near the Fermi
level in (Ga, Mn)As: Impurity to valence band crossover”, Physical Review B 76, pp. 125206 (1)-(9),
September 2007.

M. Yamanouchi, J. leda, F. Matsukura, S. E. Barnes, S. Maekawa, and H. Ohno, "Universality classes
for domain wall motion in the ferromagnetic semiconductor (Ga,Mn)As", Science, Vol. 317, pp.
1726-1729, September 2007.

T. Kita, D. Chiba, Y. Ohno, and H. Ohno, "A few-electron vertical IngsGag44As quantum dot with an
insulating gate”, Applied Physics Letters, Vol. 91, pp. 232101 (1)-(3), December 2007.

K. Ohtani, H. Ohnishi, and H. Ohno, "Simultaneous lasing of interband and intersubband transitions in
InAs/AISb quantum cascade laser strcutures”, Applied Physics Letters, Vol. 92, 041102 (1)-(3), January
2008.

Hideo Ohno and Tomasz Dietl, "Spin-transfer physics and the model of ferromagnetism in (Ga,Mn)As",
Journal of Magnetism and Magnetic Materials, Vol. 320, pp. 1293-1299, April 2008.
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1.

Y. Moriyasu, H. Ohnishi, K. Ohtani, and H. Ohno, "Above room-temperature operation of InAs/AlSb
quantum cascade lasers”, Conference on Lasers and Electro-optics Quantum Electronics and Laser
Science Conference (CLEO/QELS2007), Baltimore, Maryland, USA, May 7-11, 2007.

H. Ohno, M. Yamanouchi, D. Chiba, T. Dietl, F. Matsukura, J. leda, S. Maekawa, and S. Barnes, "'Spin
spin-current induced domain wall dynamics in ferromagnetic semiconductors”, CERC International
Symposium, Highlights and Perspectives of Correlated Electron Systems —From Physics to
Applications-, Tokyo, Japan, May 22-25, 2007. (Invited)

H. Ohno, "Domain wall motion in (Ga, Mn)As induced by spin-polarized current”, Research Center for
Spin Dynamics and Spin-Wave Devices Workshop, Seoul, Korea, May 25-26, 2007. (Invited)

H. Ohno, "The world of spintronics”, The 1% International Symposium on Advanced Magnetic
Materials, May 28-June 1, Jeju, Korea, 2007. (Plenary)

H. Ohno, "Manipulation of magnetism and magnetization in ferromagnetic semiconductors”,
International Center for Quantum Structures Workshop on Nanomagnetism and Spintronics (ICQS),
Beijing, China, June 11-13, 2007.(Invited)

H. Ohno, "Ferromagnetism in semiconductors”, International Center for Quantum Structures Workshop
on Nanomagnetism and Spintronics (ICQS), Shanghai, China, June 14-16, 2007. (Invited)
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H. Ohno, "Spin-current induced dynamics in ferromagnetic semiconductor structures”, Fourth
International School and Conference on Spintronics and Quantum Information (SPINTECH 1V), Maui,
Hawaii, USA, June 17-22, 2007. (Invited)

Y. Kondow, M. Ono, S. Matsuzaka, K. Morita, Y. Ohno and H. Ohno, "Optical detection of nuclear
spin coherent oscillation in a GaAs quantum well", Fourth International School and Conference on
Spintronics and Quantum Information (SPINTECH 1V), Maui, Hawaii, USA, June 17-22, 2007.

D. Chiba, Y. Nishitani, M. Endo, F. Matsukura, and H. Ohno, "Control of magnetism in IlI-V
ferromagnetic semiconductors by electric-field", Fourth International School and Conference on
Spintronics and Quantum Information (SPINTECH 1V), Maui, Hawaii, USA, June 17-22, 2007.

Y. Nishitani, D. Chiba, F. Matsukura, and H. Ohno, "Electric-field control of magnetic phase transition
in (In, Mn)As", Fourth International School and Conference on Spintronics and Quantum Information
(SPINTECH 1V), Maui, Hawaii, USA, June 17-22, 2007.

M. Endo, D. Chiba, Y. Nishitani, F. Matsukura, and H. Ohno, "Channel thickness dependence of the
magnetic properties in (Ga, Mn)As FET structures”, Fourth International School and Conference on
Spintronics and Quantum Information (SPINTECH 1V), Maui, Hawaii, USA, June 17-22, 2007.

D. Chiba, "Current induced magnetization switching and domain-wall motion in (Ga, Mn)As", XXXVI
International School on the Physics of Semiconducting Compounds, Jaszowiec, Poland, June 9-15,
2007. (invited)

H. Ohno, "Material science and physics of ferromagnetism in semiconductors”, 12th International
Conference on Intergranular and Interphase Boundaries in Materials (11B2007), Barcelona, Spain, July
10-13, 2007.(Invited)

H. Ohno, "Ferromagnetism in 111-V semiconductors”, 1st NIMS Conference on Recent Breakthroughs
in Materials Science and Technology, Tsukuba, Japan, July 11-13, 2007. (Invited)

T. Kita, D. Chiba, Y. Ohno, and H. Ohno, "IngssGag44As gated-vertical quantum dot based on a
metal-insulator-semiconductor structure”, International Conference on Electronic Properties of
Two-dimensional Systems and Modulated Semiconductor Structures (EP2DS 17 + 13 MSS), Genova
Magazzini del Cotone, Italy, July 15-20, 2007.

S. Marcet, T. Kita, K. Ohtani, and H. Ohno, "Vertical electric field influence on exciton fine structure
of GaAs natural quantum dots", International Conference on Electronic Properties of Two-dimensional
Systems and Modulated Semiconductor Structures (EP2DS 17 + 13 MSS), Genova Magazzini del
Cotone, Italy, July 15-20, 2007.

K. Ohtani and H. Ohno, "Photocurrent spectroscopy of InAs quantum-cascade laser structures”, 15th
International Conference on Nonequilibrium Carrier Dynamics in Semiconductors, Tokyo, Japan, July
23-27, 2007.

Y. Ohno, "Optical detection of local nuclear spin coherence in semiconductor quantum wells by a
pump-probe technique”, 15th International Conference on Nonequilibrium Carrier Dynamics in
Semiconductors, Tokyo, Japan, July 23-27, 2007. (Invited)

H. Ohno, "Spin-current induced domain wall creep motion in ferromagnetic semiconductors”, 1st
WUN International Conference on Spintronic Materials and Technology (WUN-SPINOQ7), York, U.K,
August 7-10, 2007. (Invited)

H. Ohno, "Ferromagnetism in I11-V semiconductors”, 10th Asia Pacific Physics Conference (APPC10),
Pohang, Korea, August 21-24, 2007. (Invited)

H. Ohno, "Spin-current induced dynamics in a ferromagnetic semiconductor domain wall”, 3rd
Seeheim Conference on Magnetism, Frankfurt, Germany, August 26-30, 2007. (Invited)

T. Kita, D. Chiba, Y. Ohno, and H. Ohno, "Magneto-transport properties of InyssGag 44As gated-vertical
quantum dot based on a metal-insulator-semiconductor structure™, 2007 International Conference on
Solid State Device and Materials, Tsukuba, Japan, July 18-21, 2007.

Y. Nishitani, D. Chiba, F. Matsukura, and H. Ohno, "Electrical modulation of Curie temperature of
(Ga,Mn)As channel in field-effect transistors: Mn composition dependence”, 2007 International
Conference on Solid State Device and Materials, Tsukuba, Japan, July 18-21, 2007.
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. H. Ohno, "Spin-current induced domain wall motion in (Ga,Mn)As", Japanese-Polish Joint Seminar
-Ferromagnetism and Magnetic Nanostructures in Semiconductors-, Warsaw, Poland, September 27-28,
2007. (Invited)

S. Matsuzaka, Y. Ohno, and H. Ohno, "High-sensitivity Kerr rotation microscope for probing", The
34th International Symposium on Compound Semiconductors, Kyoto, Japan, October 15-18, 2007.

Yuzo Ohno, Y. Kondo, M. Ono, S. Matsuzaka, K. Morita, H. Sanada, H. Ohno, ”Control and optical
detection of nuclear spin coherence in a GaAs quantum well,” The 3rd RIEC International Workshop
on Spintronics Solid-State Quantum Information Technology -Spin, Photon and Superconductivity-
LNS, RIEC Tohoku University, Sendai October 31- November 1, 2007 (Invited).

Shunichiro Matsuzaka, Y. Ohno, H. Ohno, “Spatially resolved Kerr microscopy in GaAs with various
doping concentration,” The 3rd RIEC International Workshop on Spintronics Solid-State Quantum
Information Technology -Spin, Photon and Superconductivity- LNS, RIEC Tohoku University, Sendali
October 31- November 1, 2007.

Masaaki Ono, Y. Kondo, S. Matsuzaka, K. Morita, H. Sanada, Y. Ohno, H. Ohno, “Optically detected
nuclear quadrupole resonance in a GaAs quantum well,” The 3rd RIEC International Workshop on
Spintronics Solid-State Quantum Information Technology -Spin, Photon and Superconductivity- LNS,
RIEC Tohoku University, Sendai October 31- November 1, 2007.

D. Chiba, Y. Nishitani, F. Matsukura, and H. Ohno, "Properties of Ga;xMn,As with high x (>0.1)",
52nd Annual Conference on Magnetism and Magnetic Materials, Tampa, Florida, USA, November 5-9,
2007.

F. Matsukura, M. Fukuda, M. Yamanouchi, and H. Ohno, "Switching of TMR by domain wall motion
in (Ga,Mn)As", 52nd Annual Conference on Magnetism and Magnetic Materials, Tampa, Florida, USA,
November 5-9, 2007.

Y. Nishitani, D. Chiba, F. Matsukura, and H. Ohno, "Electrical Curie temperature modulation in
(Ga,Mn)As field-effect transistors with various Mn compositions”, 52nd Annual Conference on
Magnetism and Magnetic Materials, Tampa, Florida, USA, November 5-9, 2007.

H. Ohno, "Universal classes domain wall creep motion in (Ga,Mn)As", International Symposium, The
Winter Conference of Korean Magnetic Society, Suncheon, Korea, December 6, 2007. (Invited)

H. Ohno, "Ferromagnetic semiconductors for spintoronics”, 9th Northeastern Asian Symposium on
Advanced Material, Beijing, China, December 5-9, 2007. (Invited)

H. Ohno, "Ferromagnetic 111-V semiconductors”, International Workshop and Conference on Photonics
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H. Ohno, "Domain wall motion induced by spin-polarized current in (Ga,Mn)As", JST
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H. Ohno, "Spin current-induced domain wall motion in (Ga,Mn)As"”, 11th Sanken International
Symposium/Sanken Nanotech Symposium/Sanken MSTEC Symposium, Awaji, Japan, February 4-5,
2008. (Invited)

Y. Ohno, Y. Kondo, M. Ono, S. Matsuzaka, K. Morita, H. Sanada, H. Ohno, “Phase Control of
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Atomically Controlled Processing

1. REFREOCEERE. TyvFrJ. RELEICETIHAE
Atomically-Controlled Growth, Etching and Surface Treatment

e i B 7R SRR IV BEER T ) ~T e iiE a2 AT D 7T, R O R, —
Fr U FEAFEEZHFLL TV D,

In order to form high-quality atomically-controlled nanometer-order heterostructures of group-1V
semiconductors, atomically-controlled growth, etching and surface treatment are being developed.

2. TOERIIBITHRERE ERGOEE LS ZOFIEICET 5%
Mechanism of Surface Adsorption/Reaction at Surface and Its Control in Semiconductor
Processing

HEEARME T v 2 OREINEZ M ESE S T7o oI, Rl & RSO & Z OFIEIIZ DU
THIFEL TV %,

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

w

B/ N2 — 2 DR E BREF MR 5515

Ultrafine Pattern Formation and High-Precision Doping Control

T A= F A= FREBIZ BT D BRIV EZ B DN T D721, Wl N2 — o DGR &
A AR HIENZ SOWTHIFE L TV D,

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

4. NTOBEQRELBHFEERT NS RICEHT HHE
Heterostructure Formation and Its Application to Ultrasmall Semiconductor Devices

FRISCHEAR T A 2 DE MR DT DI, ~T mAE OBUE & MR8 R T /S 1 21250 T
ML TV D,

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

5, NTOREADYELILE
Physics and Chemistry of Heterointerface

T A== DO~T G L EBT 57200, ~7 a R OWE L L FIZ OV THFE L
T2,

In order to realize nanometer-order heterostructures, physics and chemistry of heterointerfaces are
being studied.
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“Characterization of Temperature-Dependent Hole Resonant Tunneling Properties with High Ge
Fraction (x>0.4) Si/Strained Si;«Ge,/Si(100) Heterostructure”, T. Seo, M. Sakuraba and J. Murota, 3rd
Int. Workshop on New Group IV Semiconductor Nanoelectronics, Tohoku Univ., Sendai, Japan, Nov.
8-9, 2007, No.P-20, pp.59-60.
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5th Int. Symp. Control of Semiconductor Interfaces (ISCSI-V), Hachioji, Japan, Nov. 12-14, 2007,
No.P-37, pp.161-162.



@ EFHRE (F/ 3F7T/1 AHRED)

1.

Nano-Molecular Devices

BERDFT/NNAADRE - RED T/ R 47— )LERHT - HIHE

Nanometer-scale analysis and control of surfaces and interfaces of organic molecular devices
T NA ZADEME - RECTOBG AT ) 27—V TR L, = OBWERBEZ R4 5 2 &
&V, EnLEdlE L, AT A ZADRHEE ] LS DD DOBITEEIT > TV D,

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.
FBRRE A - E R RRAT

Biodynamic analysis on a semiconductor surface

Si R GaAs AR E EIZHBWT, MlaC/o AUE<E, DNA 72 & OERYE % IR L
ZRWTRBEICHRE L, AR OB 217> T\ 5,

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
BRENAA2UIUT - SRTLOWRREFH

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

TRON G 6Tk 2 IO TERHE TR 2 OIS AR E 2 I B D 7o DA i v
VT e VAT AORFEETS TV D,

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

FEiBER L BRI Z AN =F/ T\ ADORFERR

Research and development of fabricating nanodevices using anodization processes

by FHE YT ak XL GIRRGRRE ARG DD 2 LR DT TN ZAOERICEE S
LW EAT > TN D,

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

BRIBRKEE N ORFENR

Research and development of dye-sensitized solar cells

pEtEE (L O BRI TR FEIC L DER L 72 )/ iEOERIB L O DI Z1T> T\ 5,
i, BB bic L0 1ERL L7z TiO: T/ F 2 — 7 O F K EHDSSC)~ It Iz 20
THIZEL 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).

EXLFEBEE FIRMIERERS (EC-TEM KT DR E

Research and development of in-situ transmission electron microscopy for observation of
electrochemical processes (EC-TEM)
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Beijing, China, Jun. 5 (2007) 5P-048.
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Classification of DNA by porous alumina filter in conjugation with infrared absorption spectroscopy”,
The 2007 international conference on solid state device and materials (SSDM), Tsukuba, Japan, Sep.
21 (2007) D-9-2.

R. Yamaguchi, H. Shiraki, K. Ishibashi, K. Miyamoto, Y. Kimura, M. Niwano, “Manipulation of DNA
in a porous alumina film and in-situ detection of it using infrared absorption spectroscopy”, 2007 MRS
Fall Meeting, Boston, MA, USA, Nov. 27 (2007) PP6.2.

Yasuo Kimura, Takami Muto, Ryo-taro Yamaguchi, Ken-ichi Ishibashi, Kingo Itaya, Michio Niwano,
“Selforganization of Nanodots and Nanogaps by Anodization and Room-temperature Observation of a
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Intelligent Nano-Integration System

ERIEZa—FJILRry NIV DEREREFEMERICET MK
Research for basic architectures of LS| neural networks and theirs learning efficiency
ERfb=2—7 V3 y V=7 Z AW HFHRLE Y 27 LAORRIEZ B L, € OFH
PERE 2 FEAM - MEHT L CPEREIM A X 5,
This research is concerned with the design of intelligent information processing systems constructed
of LSI neural networks. The fabricated LSI neural networks are analyzed and evaluated to improve the
learning efficiency.
HREABEBESR Y FT—Y ETIVICET HHE
Research for inverse function delayed network models
TIT 4T =a—a T NTHSIDETAERANT, MIHERLEY 2T A% HEET,
This research is concerned with the development of the intelligent processing system by using 1D
models which are active neuron models.
Za—AMFEREFNRAL-EFHERICET MK
Research for neuromorphic quantum computer
Za—nWFEEZFH L& FEET VY RLAOFE ., ZOERFEF~DFERELZH S,
This research is concerned both with the development of a new neuromorphic quantum computation
algorithm and its implementation with solid state devices.
BEEMEE— FEBERBICEY %
Research for superconducting phase-mode LSI
LR BT 2 G AR & 3 5 B EEMRE TR L7728 LW RS 27 A& BART 5,
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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the Inverse Function Delayed Neural Network, IEICE Trans. Fundamentals, vol. E90-A, no. 10, pp.
2101-2107, Oct. 2007.
Takeshi Onomi, Taizo Kondo, and Koji Nakajima, High-speed single flux-quantum up/down counter

for neural computation using stochastic logic, Journal of Physics: Conference Series, vol. 97, 012187,
March 2008.
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Superconductivity, Brussels, Belgium, S5-0346, Sep. 2007.
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Quantum-optical Information Technology

FEEEAVEEFL ONAEFRADER
Generation of entangled photon pairs from semiconductor

PERFERB L O HEEEH W& T D OVE R ORAERIT 2 L T\d. CuCl
B D OEHRIE DO BT DN TR OAERIZKE) Lc, 2 8mnoosE 6o
NI REDOMRYI OB TH 5.

We investigate the generation technique of entangled photon pairs from semiconductor
nanostructure materials. We succeeded to generate entangled photons from CuCl crystal. This is
the first demonstration of the entangled photon generation from semiconductors.

EFHHROLODEFAT A TEMR

Quantum state transfer for quantum repeaters

BFHRBEICRT 5@E 2 RENICHRT 57200 &Pk oRE 2 Bf L7
Nt s BFACCHOES AT 4 TEBEAT D T S A ZDOBFKET> TN 5.

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

FBHREFFy FERAVEEFERERE

Semiconductor quantum dots for quantum info-communication

BHFHRBE~DOIGH Z B Lz, FEEET Ny Ot LOR PN E %
e L TN 5.

We investigate the spectroscopic and quantum optical properties of semiconductor quantum dots
in view of quantum info-communication technology.
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Nano-Spin Memory
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Magnetic Metal Devices and Their Application to Nonvolatile Spin Memories and Logics
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Development of advanced spin memory devices and logic devices using magnetic tunnel junctions
consisting of ferromagnetic metal electrodes and insulating barriers.
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Tunnel Magneto-resistance Effect in Magnetic Tunnel Junctions with Heusler Alloy
Electrodes

INT T AB AR AR 100%) Th 2 EHFF SN TN D TR A AT —E & HEOR:
REER L OENE W B o RVES OBEKIERFENRICOWTHIZE L TV 5.

Magnetic properties of Heusler alloys, which are expected to be a half-metal, are being
studied. Tunnel magneto-resistance effect in magnetic tunnel junctions with Heusler
alloys are also being investigated.
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1 BILERBERDIR IS O OXR 2 DEBRCEFEICET SR
Hall effect measurement on MgZnO/ZnO field effect transistor at low temperature

2 WL LA AREOHENIT, ~T nfEfEE 0 T RSN T — M k8RR & 5 B4
BOFHANENTH D, A, R+ EHEREE(Atomic layer deposition 1) & T4 — Mg %
BT 52 LT, MIREOEFREZHIE L., SBERKEERLB8IITLZ LTl Liz, &
RIS TR O B2 R 255K TH Y, A% D T DA 2 Rt o @mtERE b
WHIRFEN D,

In recent years, the abruptness of MgZnO/ZnO heterointerface has been significantly improved to
achieve the observation of quantum Hall effect by optimizations of growth conditions. Applying gate
electric field is one of the best ways to control 2DEG density at the semiconductor heterointerfaces. In
this study, we added the gate dielectric on MgZnO/ZnO to control 2DEG density. Insulator-to-metal
transition could be obtained at low temperature by the gate modulation in 2DEG density. In addition,
Hall effect mobility of the 2DEG increases with increasing the electron density, indicating the
enhancement of screening effect at interface. These results expect to improve the device performance of
transparent transistors based on ZnO.

2. ANy B UG ETHEE SNz Co F—TTi0, BEEOELRM - MKMNMEEIZET MR
Electric and magnetic properties of Co-doped TiO, grown by sputtering method
Co R—7 TiOy 1%, BJHZREIRMBNEEMARE LTHOLNTWD, AL ILHEDEW ARy
2 TEERNT, CoRE LB TREDRMANCE R 72 Co F—7 TiO, w2 /ER L 72,
B A i & B Hall 2R OBIED & 5B DIR D BB S, ANy 2 U U 7HEICE
WTHFRIEMEER Co =7 TIO, DIERIAAIREETH 5 Z EAvRahic, (B, ANy 2 U v
7RI L 7230 PLD 5 TR L 723 L 0 R & ek 2R LTz,)
Co-doped TiO, is one of room temperature ferromagnetic oxide semiconductor. We have already
reported electron density and Co content dependences of magnetism in Co-doped TiO, films grown by
pulsed laser deposition (PLD). In this study, we applied a sputtering method to fabricate Co-doped TiO,
films. The films also exhibited ferromagnetic MCD and anomalous Hall effect at room temperature ~ (In
particular, we found higher magnetization of the sputtering-grown films than those of PLD-grown
films.)
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Properties and application of spin orbit interaction in Ill- V semiconductor
heterostructure

- V IR LG W8 Tl A IERUR T FRIE O R ORE i O SRR R DR AL LR L 72 A 7
BUEMA AR NEA IS & L Tli< 729 A B OEKHISIEA FTEE & 72 5, T i,
- VLG8 RA~T n 82512861 5 A B uE A ABAE R o & KB HlAE & i Tic X 5
RICHIE 2 BRfE L 72 B A B OBKWIBHEHIEIC B 28 2 . A © U HlEEREET 1
ADFFEEIT> TV D,

Since spin orbit interactions caused by the structural inversion asymmetry and the bulk inversion
asymmetry induce an effective magnetic field in IIl- V semiconductor heterostructures, it is possible to
realize the new functional devices based on the electrical control of the spin precession. We study the
gate bias control of the spin orbit interaction by analyzing the weak antilocalization and the electrical
control of the spin precession by the spin interference effect in the mesoscopic ring structure.

REEMER T/ BEICEY AHR

Study of submicron-sized ferromagnetic element

T/ NTRBENER U o 7R R XA IE 2 TR R LIRS 2 i T & 2 2 & & s EE Rk~
DISHBFfFfF SN TN D, Frxix, 717 %A X 1Rx Fe U 2 7 ESIS FelAu/Fe 3 J&
U RGBT, BEEY & ISR 2 B AR & bR 2 B9~ 5 & & I
R AR~ OIS A B L TV 2,

Submicron-sized ferromagnetic ring structures have attracted much attention for the high density
memory since the minimal stray field is induced in the Vortex states, which magnetization is circularly
oriented around the ring. We study the lateral and the vertical magnetic interactions of one dimensional
Fe ring array and Fe/Au/Fe trilayer ring structures for the future data-storage application.
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Ultra-Broadband Signal Processing

MREI VK - TINVYERERETFT /N1 AOHRE
Novel millimeter-wave and terahertz-wave integrated microelectronic devices

PREARAT O OGS 2 2 KT 7 7 RE O IEZHEE & 5 H LOEMERERIC T
L7z, JEREECRTZE T & ORI ATRB e F I O = b — L o NERLEZEAE - (57508 E
T NA A DML & PR EER M 2 DHELE L T\ D, @t D JE I EE S ERRE I A A
TOHULNWT ANA AEEZTRE L, EOFEBU AT TR A HEE L T\ 5,

We are developing a novel frequency-tunable plasmon-resonant microelectronic device operating in
the millimeter-wave and terahertz regions with functionalities of coherent, tunable signal
generation and ultra-broadband signal processing. Based on both experimental and theoretical
investigation on plasmon resonance for heterostructure devices, we have devised a novel device
structure that can drastically improve the radiation power and frequency tunability, which is now
under development.
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Basic Technology for Broadband Communication

1. 35 GHz HA A —D U THEMICBEALT, 41 A= T7 LA (3X 10 RFT7LA) DEkat -
e, BEIUZOHED-HDERESLERY 7 MIOVWTHEL TS,

35 GHz-band passive imaging technologies that include development of imaging arrays and
image-signal processing are being studied.

2. SYREFESFFHRABMZERZHICIEAT 52-ODOMEEZTo>TLS,
Medical applications of millimeter-wave imaging technologies are being studied.

[T ]
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“Millimeter-Wave Imaging Technologies and Their Applications,” IEEE IVEC (International Vacuum
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K. Sawaya, H. Sato, Y. Wagatsuma and K. Mizuno, “Broadband Fermi Antenna and Its Application



1.
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Wireless Info Tech

1. [EREERBER FBAR 742 DMK
Development of FBAR filter for broadband wireless communication

5GHz 7 MR LAN (2351 DA RF 7 ¢ /L ¥ %, FBAR 7 4 LV CHEBTHZ LA HIEL T
W5, MOCVD {EIZ K2 AIN FRBREAN OMESL 24T > TV 5.

We have investigated implementation of RF frontend FBAR filter for broadband mobile terminal.
AIN film has been developed using MOCVD equipment.

[EERFERIEE]

Y. Aota, S. Tanifuji, H. Oguma, S. Kameda, H. Nakase, T. Takagi, and K. Tsubouchi,
"FBAR characteristics with AIN film using MOCVD method and Ru/Ta electrode," IEEE Ultrason.
Symp. Proc., P1H-4,0ct. 2007.

Yuji Aota and Shoichi Tanifuji, "FBAR devices using AIN thin film for wireless communication
terminals,"The 1 st International Symposium on Information Electronics Systems, Center of Education
and Research for Information Electronics Systems, (CERIES-GCOEQ7), Nov. 27, 2007.



® FH - BERWARE (21 HitFBEESHRARE 4 —X FL—U5H)

Storage Technology Group, Research Center for 21st-Century Information Technology

IT21 B Z—« A ML=V T, ERRISEEICK T L IT a7 J A /N REE N—
N7 4 27 OA%E ) OEREZ & HICRE S, EA 19 FEZHOIX THEEREEA FL—Y
VAT A DOPEFEEONERRE EZRE L CWD. AT n Y= FTIE, BT Ty MEEHA
I EORMAEEMR GO BRI E, @EEA ML —UH T VR T ADTZHOT A
2oL T — A BLE N A RIC LY, FUEREE LR E ) ORI L, 2011 FI2BLR D 1/20 LA
TOWHEE/GERREIAZERT O EEFELHEL LTS, BN BERIFR I RFEAH S
P S UOEHT M, KRG EHE T 5 A b L —UREEICB T 2B EOEAME
PR LEEBES NDE2RmD 52 L HIIZBWTWS,

1) 877y MEKIEREEESEINO D0, W T /37— mE R, BEEEY) —
LG, WERESMERET A F~ 8, SOEEHITO%

2) MEHMA N —UH T AT LAORDO, THM 2 RTT — X EEREN, Ky ha A R T
HWEEE FHTH-0D R N L— UL, SoB%

In March 2007, the 1T21 cooperative research project between industry, academia and government was
successfully finished. An ultra-high small perpendicular magnetic recording prototype HDD and basic
technologies for densities of 0.5 to 1 Thits/inch® were developed during the project. A new
project ;Development of super high-speed mass storage HDD systems started in August 2007 under the
collaborations between RIEC including 1T21 storage technology group, major Japanese HDD
manufacturers and other laboratories researching related technologies within Tohoku University.

The goals of this project are to develop the perpendicular recording technologies required for higher than 2
Thits/inch?® recording density and, based on these technologies, to develop the methods for realizing large
capacity, high performance and low power consumption storage systems.

1) Development of fundamental technologies for the recording densities over 2 Th/inch? high sensitivity
sensors, high recording resolution SPT writers and high-density media including patterned media.
2) Demonstration of methods for high performance and low power consumption storage systems.

EERNE Y|
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New Industry Creation Hatchery Center

YA DRMESEE TS AT ERAV-BREAR, ZES— MERIR

The oxynitride or nitride film formed by the microwave excited high density plasma

MR RET & LT, EOT=1.0nm, 72 DL A~TY — 27 @il 1 MLl BER L 72
T VI NREANERLEA IR A TIE L T D,

The oxynitride or nitride film with equivalent oxide thickness (EOT) of 1.0 nm was researched with
reducing gate leakage current by more than one order of magnitude compared with conventional high
temperature pure oxide.

YA AEMESEETSIATERWN=75 v a AT A MU RIVIERIE
The tunnel gate dielectric film for FLASH memory devices formed by the microwave
excited high density plasma.

77 vvaXEIHO M oFVEE LT, U= EROKRNT VA NVBEEDOIE A 21T
S TWD, EEMEEZFAMT 2 LT, FEFIT/NINT— U — 27 EH(1016A) LT % 4 RERH] TRl
TERATREZR AT L WREIE T EIZ DWW T B IR Z 1T > TV D,

The oxinitride film was researched by high density plasma oxi-nitridation process as a tunnel gate
dielectric for FLASH memory devices. We develop new measurement of gate leakage current
(<10™®A) and very short measurement time.

3 RiEEEEE EED MOSFET

Accumulation-mode 3D transistor

3 Wit E LSRN EED MOSFET OEE#ME LB 52N L, 1RO RIERENIEIZ T 2
EUL EOmEEERER T 52 L 2L T D,

We investigate the accumulation-mode 3D transistor has the high current drivability comparison with
the inversion transistor.
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Electronic Physics Engineering, Department of Electronic Engineering

LEMAEMSEREROEREREY FS VR T 7—HRICET MR
Highly qualified CPP-MR Spin Valves with high MR ratio and its Spin Transfer effect
RsRAEE b o kNG R CPP-GMR 1 O UE, & MR 2 BbDFEBLD 72 D ¥
BIM BRI &, ZDOAEAMREIZOWTIFE L TV 5.
New material development and physics of magneto-transport properties for nano-fabricated
tunnel-magneto-resistance (TMR) elements and CPP-GMR Spin Valves with low RA and high MR ratio
are investigated.

[ FefTimsC]

1. S. Isogami, M. Tsunoda, K. Noguchi, T. Nakamura, H. Osawa and M. Takahashi, “Correlation between
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Electromagnetic Theory, Department of Electrical and Communication
Engineering

RF 5L EIR A V40 R ICET DM
Ferromagnetic RF Integrated Inductor

GHz TRl 2 A3 D W B O Bi%E & 2 OEFEbA &7 7 2 ~DIEHIZ DOV THE
ZELTWD,

Development of soft magnetic thin films having high permeability in GHz frequency range, and their
application to ferromagnetic RF integrated inductor are being studied.

N T—2 - Fy TUNVEFRBILEH ./ 4 XIGIEAMTICBET 5%
Package/Chip Level Integrated Electromagnetic Noise Suppression Techonology

SRBEMESEIRIT X0 BRAOIC GHz 7 C R R 2 BRI B O B3 & 2 DRI ERE 2 A 24
FE~DOISHZ Y . EMC Whiift G st W TR 2T & A E R S Tn7gn
Ny lr =2« Fy T LD ) A ZREAT ORI EEZ T MFEZ R L TV D
Development of selectively lossy magnetic thin films in GHz frequency range, and their application to
integrated electromagnetic noise suppressor are being studied. This work leads to creation of
package/chip level EMC cooperative general design technology.

MBS RN S DEEMERIC & D MUMEREAROESREE BT 58K
Study on Magnetization Reversal Process in a Single Nano-sized Magnet Using Magnetic
Field Sweeping (MFS)-Magnetic Force Microscopy (MFM)

WU INEEMEAR ORI B 2 7T C & 58 BLO R LIIETE T b 2 Besm FN AL ) BRMEE 2 P 5%
L. Z0a W TRUNMENE Ry b oMy MR OB LR R I DWW TIFFE L TV 5,

A new magnetization measurement method, magnetic field sweeping (MFS) -magnetic
force microscopy (MFM) which use a MFM tip as a detector while the magnetic field is
swept, have been proposed, and the details of the magnetization reversal process of Ni-Fe
nanowires and dots are being studied using MFS-MFM.

[En)b jC]
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Microelectronics, Department of Electronic Engineering

1. REVEFSYRI7—hRIYIZ&BaE—L Y bRA 7 OERRICEAT 2HE
Coherent microwave oscillation induced by spin transfer torque

A RNT ATy — Vs (STT) WX DERBEA L HAF Iy 7 ZATIE, BH—DF
R 7 — X T va 2 7 ORI ES W CERERIRENC L D, ~ A 7 vk
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ML TWDZDIZ, BET7—H A XARar &7 MAERY V777 =TS, Lok
BOET—V A X, ZHEEGE Etnm) [EWwarZ7 MERBOEBIINR D REETH
D, HAFFRETIEZ, BOMBbIC L > Tk ST /BB FREMWIME Ca=—2
F A AN 7o g L HEEAERL, ot —L Ly A 7 BERIEICOWTHRE L, %
WO EHINEIZ DWW THIEZETT > T\ 5,

The microwave oscillation induced by the spin transfer torque (STT) has been already reported on
fabricating a mono-pillar or a point contact of magnetic multilayers. The coherent oscillation has been
also reported by the double point contacts. We propose to apply our original nano-confined structure
formed by self-assembling nano-oxide layer to the high power microwave oscillator. For the
comparison between mono- and coherent- oscillation, first of all, the mono-pillar of 200nm X< 100nm
sized CPP-GMR element has been fabricated by the EB lithography and milling process. The
mono-pillar of 100nm size was successfully confirmed by SEM and AFM. The study on STT
oscillation will be continued by using this element fabrication process with the design of most suitable
pattern of electrode for microwave oscillation.
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BEREMStEUYICET AHE
Study on sensitive magnetic sensors

RO TRVWVVERE CHRAZFITE D28 o 2R L, BEEERAE O R GV L & YD
BIERICOWTRA 21T > T %,

We proposed a very high sensitive magnetic field sensor. The relation between the magnetic anisotropy
of the magnetic thin films and the sensitivity of the sensors are investigated.

T. Nakai, K. Ishiyama, J. Yamasaki, “Analysis of steplike change of impedance for thin-film giant
magnetoimpedance element with inclined stripe magnetic domain based on magnetic energy,” Journal
of Applied Physics, Vol.101, No. 09N106, 2007.

T. Kato, K. Ishiyamam, K. I. Arai, “Basic Study of High-Frequency Carrier-Type Magnetic Field
Sensor Using Shape Anisotropy,” IEEJ Trans., Vol. 2, No. 4, pp.440-444, 2007.
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Solid State Electronics,Deparment of Eletronic Engineering

1. EFERL—FICk b2 o BEERIL &SR TFT ICET 2R
High-Performance Thin Film Transistor (TFT) by CW laser recrystallization
CW L—HIZ kDo) a@ilio 1 Rk 7 LA VIR ZITV, ZAUC K DR K7 o R %
Otz 1T o 72,
High-performance TFTs with one-dimensional long and narrow grains was investigated. Low temperature

recrystallization of amorphous silicon (a-Si) thin films using continuous-wave (CW) green laser was carried
out, and one-dimensional lateral large grain was obtained. Electron field-effect mobility was 391 cm?/Vs.

2. F/TL—T 4 UERERL- MOSFET S4EEIL DRI
High-performance Metal-Oxide—Semiconductor Field-Effect Transistors using Nanograting
Substrates

F ) A=A —F DM E S DMK EIZ MOSFET ZERLL, T3 287 o A 2 A4 H
T 52 LR EYNT ¥ RUIEZ ST D 2 & T, T8 AMEREIN AT o T2,

The MOSFET with the nano-scale grating in channel region was investigated. The nanograting
MOSFET showed 21 % improvement in current drivability compared to the conventional one with
same device occupation area.

3. MFEBREEREDL—YERGEREOHRE
Low-Temperature Recrystallization of Ferroelectric thin films
TFT-FeRAM FRAIED T2 D1T, R BRI OARIR R A L O TE LT > 72, Adlbicid CW L—
PaHO L= & 2% v CHEEDORIEIC K VG 7 LA YA XL EEOHIE DS FTHE
ol
The low-temperature recrystallization of ferroelectric thin films using CW green laser was investigated.
The size and density of crystal grains were able to be controlled by the laser power and scan speed.
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TSRS/ TaRIZEBEBA—RUF/ Fa—THRKICET 5%
Formation of single-walled carbon nanotubes with a plasma-nano processing

77 X~ CVD IZ L DN RERAEE D —R ) ) F 2—T DK & = ORHEFEN, &
ORRAEE DRI BT 28 21T > T .

Formation of freestanding individual single-walled carbon nanotubes with diffusion-plasma CVD is
being studied. Their optical characteristics and growth mechanism are also being investigated.

TSRIAF VBEEICKDh—HRF/ Fa—TRETO pn EEHKICEAT 5K
Formation of p-n junctions in double-walled carbon nanotubes using plasma-ion irradiation
method

7T XA IR MR L o RAEE - (Bl T) 2RO LE—Rr T ) Fa—T
DIEH & & ORISR T 2 EBR AT o TV D. Thb ORERFAE—R T /) Fa—
TERWe pn G XA A — RO BT TN D.

Formation and characterization of heteroatoms (or heteromolecules) encapsulated double-walled carbon
nanotubes using plasma/chemical based methods are being studied. Development of p-n junction diodes
using heteroatoms such as Cs-Cg or Cs-1 encapsulated double-walled carbon nanotubes is being
investigated.

BEMETSXAYEAN-DNA RUA A VRKREHh—RF/ Fa—TJRIRICEHT R

Formation of DNA and ionic liquids encapsulated single-walled carbon nanotubes using
electrolyte plasmas

WERE 77 XA~ TCOA F B ZFIH L7 DNA KO 4 Ik ENE LIz g —R T
J Fa—=Tk & £ ORI B 2 E 2T > T 5.

Formation and characterization of DNA and ionic liquids encapsulated single-walled carbon nanotubes
using ion irradiation in electrolyte plasmas and its application to novel electronic devices and biosensors
are being studied.

4BRPME TS ATERNRHN - FBKS/ HFRAEH—RoF/ Fa—TJRIRICET S

1.

4.

L5

Formation of ferromagnetic and semiconducting nano-particles encapsulated carbon nanotubes
using discharge plasmas in liquids.

W T — 7 BT 7 A= X DB R O8RS R+ 2 NA LTe =R T ) Fa—T
DIERL & Z ORI IC B9 2 R ZAT > T\ 5.

Formation and characterization of ferromagnetic and semiconducting nano-particles encapsulated carbon
nanotubes using arc discharge plasmas in liquids are being studied.
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1. AR ARSI DO BE
Study on Solution-Grown Organic Semiconductor
HHEROWARN O DOE &, ENEHWTEAEENDIR N T DA XICET 2098217
S>TUW5H,

We have studied the growth of organic semiconductors from solutions, and their application to organic
field effect transistor.

2. XU HBUCRESNDIEEERDR T o URXE, TFEETHICIEES N TNDS, S5

IROAEERDR S T VA Z OERITIT, AREEROGE ZTREERIZ R B S5 BENR
Hb, TOXDREGFEND, AR HIRTERTE VRO R E R S E 2
FEORFIIEE LTz, £l2, Z OO E ST BRI WA BS54 T
WEBRR N T v URAZ L, BEOEEEICLVRE S AHERIR N T o242 K
D HIEFITEWVERRZ AT D2 LD nnoT,
Field effect transistor by the use of organic semiconductor, such as pentancene, has been recently
extensively studied. For further progress, the quality of the organic semiconductors should be highly
improved. Along this line, we could succeed in fabricating nearly perfect single crystals of organic
semiconductor by solution-grown method. The field effect effect transistor based on this nearly perfect
single crystals of organic semiconductors grown from solutions possesses much higher performance
than those of vacuum-evaporated organic thin films.

(]

K. Sato, T. Sawaguchi, M. Sakata, and K. Itaya, “Noncontact Atomic Force Microscopy of Perfect
Single Crystals of Pentacene Prepared by Crystallization from Solution”, Langmuir, 23,
pp.12788-12790, 2007.
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T/ IR DB ZE B

Dynamic magnetization behavior of nanosized magnet

T BEVEIR D ns ORI A 77— /T BT DA B ORI A2 B L, KRNV A BE5%
ARAEE ORI L OV ARG S R ORIEICI ) #A TV 5.

A measurement system for detecting magnetization reversal in nanoseconds time scale is being
developed. The key factors for the system are a pulse generator with both short rise time and large
amplitude, and a detection system for high frequency signal from nanosized magnets.

T/ RO ER & RS

Fabrication and magnetic properties of nano-sized magnet

B ET A ADFEELO = DI B e sub-50nm i OB T RIEORRSE &, T/ MR DR
KEHEDIRIA Z 8D TN 5.

Fabrication processes of nanosized magnets with sub-50 nm scale and their magnetic properties are
being investigated.

SHR[EAEM B ORER

High-K, materials

FAOWAIEIZ K - TRIB & 72 2 WAL OBIEELICTN 2. 5 2 SR T MM B OPRE 217> T
W5,

High-K, materials, which are necessary to prevent thermal fluctuation caused by downsizing of
magnetic elements, are being investigated.

AL B
S. Okamoto, O. Kitakami, “Epitaxially grown L1o-FePt/(C, SiO2, and AI203) granular films”, Journal
of Magnetism and Magnetic Materials, 310, 2367(2007).

Y. Shimada, M. Yamaguchi, G. W. Qin, S. Okamoto, O. Kitakami‘Permeability of submicron and
nanometer ferromagnetic particle composites”Journal of Applied Physics,101,09M505 (2007).

Y. M. Lee, G. W. Qin, C. G. Lee CG, B. H. Koo, K. Y. Moon, Y. Shimada, O. Kitakami, “Effect of
reaction time on formation of CoNi particles prepared via the polyol method”, Metals and Materials
International, 13 ,207(2007).
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1. AHERYEBRIZET Y ITRERS

1 it DA BRI EAR O BRI VEZTE M LT, el 5 M O IE O R & FELH N O i+
HIGZHB 1T 2 ADFHEERIZ L > TH LN D ITHES O BIRE 4 FEERAITREET 5.
Subwavelength optics in organic-inorganic semiconductors

We experimentally examine the subwavelength super-resolution in uniaxial
organic-inorganic semiconductors. The super-resolution can be obtained at the
frequencies where positive permittivity along the optical axis and negative permittivity
due to exciton resonance coexist.

2. AEABICETSR0BHEAZT T TILOHRE

BIERA X< T VT NANOERER TR LIZAZ~T U T AEER L, AIEEEICEIT S
ADIEITEOFEFZ B L TCVD, ZTNETICA—S— L U X7 & & BRI ERE L T
Wa,

Study on negative refractive-index metamaterials at visible wavelengths

We are planning to realize effective negative-index metamaterials at visible wavelengths.
The design was stimulated by transmission-line metamaterials. Super-lens effect has
been numerically demonstrated in these metamaterials.

3. KRR TSIXEZ VY - AEITYTIILOHR

BT ) 77 TV = a i o T PRl N T T AE=y 7N R b o
AZT VT NEFER LTS, 77 RXF=y 780 FOBRIRFINIC LD | SR
TS D BRI FH 2 B L T\ D,

Study on photo-functional plasmonic metamaterials

We are going to obtain the metamaterials of well-designed plasmonic bands, based on the
nanometer-precision fabrication. In these metamaterials, it will be possible to access
diverse kinds of enhanced electromagnetic near-fields which are associated with resonant
excitation of the plasmonic bands.
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[Quantum phase transitions in MnSi, (Sr, Ca)RuQ,, HTSC and frustrated spin systems]
Professor Y. J. Uemura (Physics Department, Columbia University)
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5526 8] SFERZ194F 11 A 28 H
[Ferromagnetism in insulating GaMnAs]
Professor M. Flatte’ (University of lowa, USA)
[Spin—caloritronics]
Professor G. E. W. Bauer (TU Delft, The Netherlands)
278 FRL204E1 A 31 A
MMESER S A ¥ E 2 RORSELE T A 2L OBFFERFE)A) )
HREFE T (KRR PR Lwrses)
5288 SFRZ204E1 A 15 A
[Terahertz research at the University of Leeds —from quantum cascade lasers to
pulsed broadband spectroscopy]
Professor Edmund Linfield (Institute of Microwaves and Photonics, School of
Electronic and Electrical Engineering, University of Leeds, UK)
5529 8] PR 204E2 A 22 H
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[Pump—probe studies of electron dynamics in quantum wells and superlattices]
Professor Manfred Helm (Research Center Dresden, —-Rossendorf, Dresden, Germany)



The 37 RIEC International Workshop on Spintronics
Solid-State Quantum Information Technology -Spin, Photon and Superconductivity-

October 315" — November 15, 2007
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication (RIEC), Tohoku University, Sendai, Japan

October 31%° (Wednesday)
9:00 Opening

Session 1: Semiconductor spintronics (1)
Chair: Hideo Ohno
9:15-13:00 Manipulating single electron spins and coherence in semiconductors

[S1-1] David D. Awschalom (University of California, Santa Barbara)
10:00-10:35 Control and optical detection of nuclear spin coherence in GaAs quantum well
[S1-2] Yuzo Ohno, Y. Kondo, M. Ono, S. Matsuzaka, K. Morita, H. Sanada, H. Ohno
{Tohoku University)

10:35-10:50 Coffee break

Chair: David Awschalom
10:50-11:25  Relaxation and coherent manipulation in spin qubits
[S1-3] Tristan Meunier, FH.L. Koppens, LT, Vink, K.C. Nowack, ILP. Tranitz, W.
Wegscheider, L.P. Kouwenhoven, L.M.K. Vandersypen (Delft University of
Technology)

11:25-12:00 Coherent transfer of light polarization to electron spins in a semiconductor —toward
[S1-4] quantum media conversion—
Hideo Kosaka, H. Shigyou, Y. Mitsumori, Y. Rikitake, H. Imamura, T. Kutsuwa, K.
Edamatsu (Toholku University)

12:00-13:30 Lunch

Session 2: Photons and quanfum dofts
Chair: Keiichi Edamatsu
13:30-14:15 Advanees in quantum dots for quantum information technologics
[S2-1] Yasuhiko Arakawa (University of Tokyo)
14:15-15:00 Semiconducter Quantum Dots as Entangled Light Sources
[52-2] David Gershoni (Israel Institute of Technology)
15:00-15:15 Coffee break
Chair: David Gershoni

15:15-16:00 Single photons on demand: New light for quantum information processing
[$2-3] M. Schelz, G. Steudle, Oliver Benson (Humboldt University, Berlin)

Poster Session
Chair: Hideo Kosaka
16:00-17:30 Posters at the lobby

Reception
18:00-20:00 Reception at Sendai Kolausai Hotel
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November 1% (Thursday)

Session 3: Superconducting quantum bits
Chair: Koji Nakajima
9:00-9:45  Toward scalable superconducting quantum bits
[S3-1] Jaw-Shen Tsai, A.O. Niskanen, K. Harrabi, F. Yoshihara, Y. Nakamura, S. Lloyd, O.
Astafiev, K. Inomata, T. Yamamoto, Yu.A. Pashkin (NEC, Tsuluba)

9:45-10:30  Temperature dependence of coherent oscillations in a Josephson junction
[53-2] Alexey V. Ustinoy (Friedrich-Alexander University Erlangen-Nuremberg)

10:30-10:45 Coffee break

Chair: Jaw-Shen Tsai
10:45-11:20 Recent advances in Josephson phase qubits: memory, gates, and Bell violation
[S3-3] Markus Ansmann, R. Bialezak, N. Katz, E. Lucero, R. McDermott, M. Neeley, A.D.
O'Connell, M. Steffen, B. Weig, A. Cleland, J.M. Martinis (University of California,
Santa Barbara)

11:20-11:55 Study on the quantum property of Bi2212 intrinsic Josephson junetions
[S3-4] Shigeo Sato, K. Inomata, N. Kitabatake, M. Kinjo, I1.B. Wang, T. Hatano, K.
Nakajima (Tohoku University)

11:55-13:30 Lunch

Session 4: Semiconductor spintronics (2)
Chair: Yuzo Ohno
[3:30-14:15 Nuclear spins in quantum dots and interacting 2DEGs
[S4-1] Daniel Loss {(University of Basel)

14:15-15:00 Electrical control of electronic spin and nuclear spin in quantum dots
[S4-2] Seigo Tarucha (University of Tokyo)
15:00-15:15 Coffee break

Chair: Daniel Loss
15:15-15:50 Electrically controlled quantum coherences of nuclear spins in GaAs point contacts

[54-3] Go Yusa, K. Muraki, Y. Hirayama (Tohoku University)

15:50-16:25 Spatially resolved Kerr microscopy in GaAs with various doping concentration
[S4-4] Shunichiro Matsuzaka, Y. Ohno, H. Ohno (Toholu University)

16:25 Closing
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Posters

P-1

P-2

P-3

P-4

P-6

P-7

P-8

Optically detected nuclear quadrupole resonance in 2 GaAs quantum well
Masaaki Ono, Y. Kondo, S. Matsuzaka, K. Morita, H. Sanada, Y. Ohno, H. Olmo (Tohoku
University)

Study on multi-photon activation and universal switching of Bi-2212 intrinsic Josephson
junctions

Nobuhiro Kitabatake, K. Inomata, S. Sato, M. Kinjo, H. Wang, T. Hatano, K. Nakajima
(Tohoku University)

Probability of finding solutions in neuromorphic adiabatic quantum computation algorithm
Aiko Ono, 8. Sato, M. Kinjo, K. Nakajima (Tohokn University)

Photon echoes from InGaAlAs/GaAlAs semiconductor quantum dot
Yasuvoshi Mitsumori, H. Kosaka, K. Edamatsu, K. Akahane, N. Yamamoto, M. Sasaki, N.
Ohtani (Tohoku University)

A number countable electron trap in a quantum dot with nearly-zero g-factor for photon-spin
quantum media conversion

Takeshi Kutsuwa, M. Kuwahara, T. Konne, K. Ono, Y. Mitsumori, H. Kosaka, K. Edamatsu
{Tohoku University)

Single photon responses in a quantum dot for quantum media conversion from a photon to
an electron spin

Makoto Kuwahara, T. Kutsuwa, T. Konno, K. Ohno, Y. Mitsumori, H. Kosaka, K. Edamatsu
{Tohoku University)

Measurement of optical cross-Kerr nonlinearity induced by a few photons in a photonic
crystal fiber
Nobuyuki. Matsuda, R. Shimizu, Y. Mitsumori, H. Kosaka, K. Edamatsu (Tohoku
University)

Electron spin tomography using optical responses of quantum dots for photon-spin quantum
state transfer

Yoshiaki Rikitake, H. Imamura, H. Kosaka (National Institute of Advanced Industrial
Science and Technology)
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WORKSHOP SCIENTIFIC PROGRAM
Thursday, November 8, 2007

3rd International WorkShop on

New Group IV Semiconductor Nanoelectronics
Nov. 8(Thu.) - 9(Fri.), 2007
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Sendai, Japan

Session 0: Opening Session 09:50-10:00 (4F Conference Roon)

09:50-10:00  Introductory
Junichi Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

Session I: Invited Session (1) 10:00-12:09 (4F Conference Room)

£0:00-10:30 I-01: “Current Topics of SiGe Heterodevices”, e
Erich Kasper, _
Tnstitut fiir Halbleitertechnik, Univ, Stuttgart, Germany

10:30-11:00 1-02: “Base Doping and Dopant Profile Control of SiGe NPN and PNP s 5
HBTs”,

Bernd Tillack, Bernd Heinemann, Dieter Knoll, Holger Riicker and Yuji Yamamoto,
IHP, Germany

11:00-11:30  [-03: “N type dopant control in PNP HBT base layers™, s 7
Roger Leo.
IMEC, Belgium

11:30-12:00 1-04: “ArF-Excimer Laser Assisted Processing of Group 1V Thin Film e 9
Semiconductors: From Amorphous Hydrogenated Films to
Heterocpitaxial Alloys”,
Stefa{lo Chiussi', F. Gontad', I.C. Conde'. P. Gonzéiezl, 1. Serra', E. Lépezz, C. SEl'l'Elz,
Ledn',
;Departamento de Fisica Aplicada, E.-T.5.1. Industriales, ZC.A.C.T.I., Univ. Vigo, Spain.

12:00-13:30 Lunch

Session II: Invited Session (2) 13:30-15:00 (4F Conference Room)

13:30-14:00 }05: “Influence of SGOI Crystal Quality on Device Characteristics in R b |
Strained Si MOSFETs”,
Naoharu Sugiyama, N. Sugivama, T. Numata, T. Irisawa, N. Hirashita, and S. Talcag,i"2
MIRAI -ASET, '"MIRAI-AIST, *Univ. Tokyo, Japan

14:00-14:30 I-06: “Si Bicrystal Structures for Multijunction Single-Electron Devices”, +++ 13

Michiharu Tabe, R. Nuryadi, T. Ishino, Y. Kasai, D. Nagata, K. Ebisawa and H. lkeda,
Research Institute of Electronics, Shizuoka Univ., Japan
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WORKSHOP SCIENTIFIC PROGRAM
Thursday, November 8, 2007

14:30-15:00 1-07: “Novel-Functional Single-Electron Device Using Nanodot Array cee 15
and Multiple Input Gates”,
Yasuo Takahashi', Takuya Kaizawa', Masashi Arita', Akira Fuyj iwara®, Yukinori Ono” and
Hiroshi Inokawa’
'Graduate School of Information Science and Technology, Hokkaido University, "NTT
Basic Research Laboratories, NTT Corporation, *Research Institute of Electronics,
Shizuoka University, Japan

15:00-15:30 Break

Session [I1: Invited Session {3) 15:30-16:30 (4F Conference Room)

15:30-16:00 E08: “Instability of a SiGe/Si-Hetero-Interface in Hetero-Channel R Vi
MOSFETs Due to Joule Heating”,
Toshiaki Tsuchiya,
Shimane Univ., Japan

16:00-16:30 1-09: “On the control of GeO2:/Ge and metal/Ge interfaces”, s 19

Akira Torivmi, Tomonori Nishimura and Koji Kita,
Department of Materials Engineering, Univ. Tokyo, Japan

Banguet ; 18:00-20:00 (Hotel Bel Air 1K)
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Session I'V:

WORKSHOP SCIENTIFIC PROGRAM
Friday, November 9, 2007

Short Oral Presentation 09:00-10:20 (4F Conference Room)

09:00-09:04

09:04-09:08

09:08-09:12

09:12-09:16

09:16-09:20

09:20-09:24

09:24-09:28

09:28-09:32

09:32-09:36

(9:36-09:40

P-01: “Selective Etching of SiGe by HCI by RPCVD™, see 21
Yuji Yamamoto, Klaus Képke, Rainer Kurps and Bernd Tillack,
THP, Germany

P-02: “Structural and Magnetic Properties of Ferromagnetic Silicide < 23
Fe;Sion Ge(ll]) Substrate
Yu-ichiro Ando , Koji Ueda' MEH"HOI u Kumano' T'uzoh Sadoh', Satoshi Yoshlmma
Yuklo Nozaki', Ka7umasa Narunu Yoshihito Maeda and M15a110bu Miyao',
‘Department of Electronics, Kyushu University, *Advanced Science Research Cent.,
Japan Atomic Energy Agency, Depmmlent of Energy Science and Technology, Kyoto
University, Fapan

P-03: “Orientation Control of CoPt Thin Film by MgO Template™, e 25
T. Matsumoto, M. Kurosawa, K. Ueda, T. Sadoh, and M. Miyao,
Department of Electronics, Kyushu Univ., Japan

P-04: “Densely Assembled Quantum Wells on Ge/Si(001) Hetero-Epitaxial -+ 27

Surface”,
Yasuyuki Oikawa and Hiroyuki Hirayama,
Department of Materials Science and Engineering, Tokyo Inst. Technol., Japan

P-05: “Tensile Strained Ge Layers Grown or Compositionally Step- s 29
Graded Ge;Sn, Buffer Layers™,
Yosuke Shimura, Shotaro Takeuchi, Akira Sakai, Osamu Nakatsuka, Masaki Ogawa and
Sigeaki Zaima,
Graduate School of Eng., Nagoya Univ., Japan

P-06: “In-line Charaecterization of Heterojunction Bipolar Transistor Base -+ 31

Layers by Illoh-Resolutlon X- Ray Diffraction”,

N.D. N%uyen R. Loo', A. Hikavyy', B. Van Daele', P. Ryan”, M. Wormingtort’, J.
Hopiqns

'IMEC, Belgium, “Bede plc, UK

P-07: “High Rate Growth of Crystalline Ge Films at Low Temperatures -+ 33
by Controlling 60MHz Inductively-Coupled Plasma of Ha- diluted GeH4”,
S. Miyazaki, T. Sakata, K. Makihara, M. lkeda,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

P-08: “Charge Injection Characteristics of NiSi-Dots/Silicon-Quantum- +e 35
Dots Stacked Floating Gate in MOS Capacitors”,
M. Ikeda, R. Matsumoto, K. Shimanoce, T. Okada, K. Makihara, S. Higashi and 5.
Miyazaki,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

P-09: “Formation of PtSi Nanodot Induced by Remofe Hydrogen Plasma™, ---+ 37

K. Shimanoe, K. Makihara, A. Ohta, M. Ikeda, S. Higashi and S. Miyazaki,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

P-10: “Infrared Study of Tris(dimethylamino)silane (TDMAS) Adsor ption <+« 39
and Ozone Ir l“ldlatlml on Sl(l(}()) for Atomic Laver Deposition of SlOz ,
Fumihiko Hirose' Yuta Kinoshita', Hironobu Miya®, Kazuhiro Hirahara’, Yasuo Kimura®
and Michio Niwano®,
'Graduate School of SCI and Eng Yamagata University, *Hitachi Kokusai Electric Inc.,
3Shin-Etsu Chemical Co., Ltd., *Res. Inst. Elec. Comm., Tohoku University, Japan
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09:40-09:44

(19:44-09:48

09:48-(9:52

09:52-09:56

09:56-10:00

10:00-10:04

10:04-10:08

10:08-10:12

10:12-10:16

WORKSHOP SCIENTIFIC PROGRAM
Friday, November 8, 2007

P-11: “Inirared Study of Tetrakis(ethylmethylamine)hafniam (TEMAH) cee 4]
Adsorption and Ozone Irradntmn for Atomic Layel Deposition of HfOz ,
Hironobu Miya', F umllnko Hirose”, Yuta Kinoshita®, Kazuhiro Hirahara®, Yasuo Kimura®
aud Michio Niwano®,
I—htachl Kokusai Electuc Inc., Giaduate School of Sci. and Eng., Yamagata University,
*Shin-Etsu Chemical Co., Ltd “Res. Inst. Elec. Comm., Tohoku University, Japan

P-12: *“The Use of Porous Si to Control Strain Status in SIGe s 43
Noritaka Usami, Kentaro Kutsukake and Kazuo Nakajima', SevakAmtab]nn Alain
Fave and Mustapha Lemiti %, Junji Yamanaka, and Klyokﬂzu Nakagawa®,

'Institute for Malel ials Resealch Toholu Umv , Japan, “Institut des Nanotechnologies de
Lyon, France, *Center for Crystal Science and Technology, Univ. Yamanashi, Japan

P-13: “High-Concentration Phosphorus-Doping by LPCVD for High- s 45
Speed 8iGe IIB’I‘S

Katsuya Oda' Makoto Miura', Hiromi Shunamoto , and Katsuyoshi Washio',
'Central Research Laboratory, Hn‘achl Ltd., ”Ren{:sas Northern Japan Semlconducim
Ine., Japan

P-14: “Deposition of Silicon Nitride Films on Pelyethylene- T 47
Terephthalate (PET) Using Pulsed-Plasma CVD under Near
Atmospheric Pressure
M. Matsumoto , Y. lnayoshi S. Mu1ash1%e M. Suemitsu’, E. Miyamoto®, T. Yara®, S.
Nakajlma T Ueham and Y. Toyoshima®,
'Center for Intekdlsmplmary Research, Tohoku Univ,, *Sekisui Chemicals Co. Ltd,
*Energy Technology Research Institute, AIST, J apan

P-15: “Mechanism on the Shape Evolution of Ge Islands on Si (100) cee 49
Substrate after Thin Si Capping”,
Arnold Alguno, Seiichi Goto, and Maki Suemitsu,
Center for Interdisciplinary Research, Tohoku Univ., Japan

P-16: “Metastable Chemisorption State of Oxygen on Si(110)-16x2 s+ 51
Surface Observed by SR-PES™,
Yosh}hlsa Yamamoto Hldeakl Togashl Atsushi Kato' Saloshl Hasegawa', szkuya
Nakano', Seiichi Goto , Yuden Teraoka®, Akitaka Yoslugoe and Maki Suemitsu',
'Center fo; Inteidlsczphnary Research, Tohoku Univ., *Synchrotron Radiation Resealch
Center, Japan Atomic Energy Agency, Japan

P-17:*Characterization of B Incorporation in B Atomic Layer Doping at -+ ++ 53
8i/Ge(100) Heteromterface
Takashi Yokogawa Klyoh:sa Ishibashi'?, Masao S'lkurabal, Junichi Murota', Yasuhiro
Inokuchl , Yasuo Kunu , and Harushige Kmokawa
Labmatmy for Nanoelectromcs and Spmuomcs Res Inst. Electr. Comm., Tohoku Univ,,
*Hitachi K okusai Electric Inc., Japan

P-18: “Heat-Treatment Effect on Structure of Atomic-Order Nitrided +e- 55
Sig sGey, 5(100) Using Low Pr essme CvD™,
Nao Aliyama', Masao Sakuraba', Bernd Tlliack , and Junichi Murota',
Labmatmy for Nanoelectronics and Spintronics, Res. Inst. Electr. Comm Tohoku Univ.,,
Japan, © *IHP, Germany

P-19: “Effect of Low-Temperature Sitly Exposure on Heavily Atomic- e 57
Layer Doping of B in Si Epitaxial Growth on Si(100) by Ultraclean
Low-Pr essure CvD”,
Iluoki Tanno' Masao Sakuraba’, Bernd Tillack?, and Junichi Murota’,
Labmatmy f01 Nanoelectronics and Spintronics, Res. Inst. Electr. Comm Toholu Univ,,
Japan, * THP, Germany
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WORKSHOP SCIENTIFIC PROGRAM
Friday, November 9, 2007

10:16-10:20 P-20: “Characterization of Temperature-Dependent Hole Resonant e 59
Tunneling Properties with High Ge Fraction (x>0.4) Si/Strained
Si;:Ge,/Si(100) Heterostructure™,
Takahiro Seo, Masao Sakuraba, and Junichi Murota,
Laboratory for Nanoelectronics and Spintronics, Res. Inst. Electr. Comm., Toholku Univ,,
Japan

Session V: Poster Presentation 10:30-12:00 (5F Hallway)

(Boards for posters are available during Workshop.)

12:00-13:30 Lunch

Session VI: Invited Session (4) 13:30-15:30 (4F Conference Room)

13:30-14:00 1-10: “Structure and Growth of Tensile Strained Ge by Lattice -+ 0l
Mismatch Engineering”,
Y. Bai, M.L. Lee and Eugene A. Fitzgerald,
MIT, USA

14:00-14:30 1-11: “Substrate Parasitic Coupling in SOI Devices: Engineering c-- 03
Solutions”,
V. Kilchytska, D. Lederer, ID. Flandre and Jean-Pierre Raskin,
Univ. Catholique de Louvain, Belgium

14:30-15:00 1-12: “Si{Ge}: Mn based materlals for Spmtromc Apphc'\tlons + 65
Vinh Le Thanh', L. Michez', S. Olive-Mendez', J. Derrien', A. Barski®, M. Jamet?,
‘Centre de Rechemhe en Matlele Condensée et Nanoscrences (CRMCN -CNRS), Umv.
Aix Marseiile, “Laboratoire Silicium Nanoélectronique Photonique et Structures,
DRFMC/SP2M, CEA-Grenoble, France

15:00-15:30 1-13: “MBE Growth of SiGe with High Ge Content for Optical s 07
Applications”,

Michael. Oehme, J. Werner, O, Kirfel and E. Kasper,
Institut fiir Halbleitertechnik, Univ. Stuttgart, Germany

15:30-15:45 Break

Session VI¥: Invited Session (5) 15:45-17:45 (4F Conference Room)

15:45-16:15 1-14: “Reduced Self-Heating by Strained Silicon Substrate Engineering™,  +++ 09
Anthony O'Neill,
Newcastle University, UK

16:15-16:45 1-15: “Group-1V Semiconductor Heterostructures for Strained Nanoscale - -+ 71
TFransistors”,
Yee-Chia Yeo,
Department of Electrical and Computer Engineering, National Univ. Singapore,
Singapore
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16:45-17:15 1-16: “Electron Charging and Discharging Characteristics of Si-Based cee 73
Quantum Dots and Their Application of Floating Gate MOS Memories”,
Seiichi Miyazaki,
Hiroshima Univ., Japan

17:15-17:45 I-17: “Growth and Characterization of Tensile-Strained Ge Layers on LI
Strain Relaxed Ge1 ) Buffel Layers™,
Osamu Nakatsuka', S. Takeuchi', A. Sakm , M. Ogawa’, and $. Zaima'
Gladuate School of Eng., Nagoya Univ., Gmduate School of Eng. Sci., Osaka Univ.,
EcoTop:a Sci. Inst., Nagoya Univ. }apan

17:45-17:50 Closing Remarks
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International Workshop on Nanostructure & Nanoelectronics

November 21-22, 2007
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical Communication (RIEC),

Tohoku University, Sendai, Japan

International Symposium of Research Institute of Electrical Communication, Tohoku University
Cosponsored by
Global COE Program (MEXT) :
“Center of Education and Research for Information Electronics Systems™
{Tohoku Univ. Electro-Related Dpt.)

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

November 21 (Wednesday)

9:00~9:10 Opening
(Tohoku University) M, Niwano

(Chair: M. Niwano)

9:10~9:50 Self-Organized titanium oxide nanotube-layers:formation, properties and applications
(University of Erlangen) P. Schinuki

9:50~10:30 Biomedical, microfluidic, and pharmaceutical applications of silicon-based photonic
materials
(University of California, San Diego) S. Alvarez and M. J. Sailor

10:30~11:10 Single-walled carbon nanotube devices: fabrication and applications

(Nanyang Technological University) Li, Lain-Jong

11:10~11:30 Coffee break

{Chair: P. Schmuki)
11:30~12:00 Rugate-type multilayers of porous silicon and their optical properties
(Kyoto Univeristy) M. S. Salern, M. I. Sailor, T. Sakka, and Y. H. Ogata
12:00~12:20 Room-temperature observation of a giant coulomb blockade voltage from Al nanodot
fabricated by anodization

(Tohoku University) T. Muto, Y. Kimura, and M. Niwano

12:20~14:00 Lunch

(Chair: M. Niwano)
14:00~14:30 Quantum transport of carbon nanotube & bio-sensor application
{Osaka University) K. Matsumoto

14:30~15:00 Pattern formation of bio-molecules on solid surface
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15:00~15:30

15:30~16:00

(Yokohama National University) T, Ogino

Nanoelectronics-oriented carbon nanotubes created using plasma nanotechnology
(Tohoku University) R. Hatakeyama, T. Kaneko, Y. F. Li, and T. Kato

Single molecule chemistry using scanning funneling microscope

{Tohoku University) S, Katano

Room: 4F, Conference Room, Laboratory for Nanoelectronics and Spintronics
November 22 (Thursday)
{Chair: K. Matsumoto)

9:00~9:40

9:40-10:10

16:10~10:30

10:30~10:50

Molecular monolayers as functional interfaces for hybrid nanoscale systems
{University of Wisconsin-Madison) E. Landis

Vibration-induced structure in scanning funneling microscope light emission spectra of
Ni(1:10)-(2x1) O

(Tohoku University) Y. Uehara

Non-label DNA sensing by porous Si in conjugation with infrared microspectroscpy

(Fohoku University) R. Yamaguchi, A. Hirano, Y. Kimura, and M. Niwano

Coffee break

{Chair: Y H Ogata)

10:50~11:20

11:20~11:40

11:40~13:00

Patieming of silicon by site-selective etching and metal deposition through colloidal
crystal templating

(Kogakuin University) 8. Ono, F. Arai, S. Sakamoto and H. Asoh

Fabrication of anodic titanium nanotubes with high growth rate and their application Lo
a dye-sensitized solar cell

(Tohoku Universiy} I Ishibashi, Y. Kimura, and M. Niwano

Lunch

(Chair: R. Hatakeyama)

13:00~13:30

13:30~14:10

Growth kinetics of single-walled carbon nanotubes under plasma CVD

(Tohoku University) T. Kato and R. Hatakeyama

Electron phonon coupling in individual single-walled carbon nanotubes

(Massachusetts Institute of Technology) J. Kong
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