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AR R LER T W2 ER TN A2 2 HEE L T4, BIC. muHh
D% EEERORERM R+ /) A =% — 27 — VoM L2 R, 2
NSOMEZHWTIER L7297 785 ZADWZEIC 2 AN TwE T,

PPERD S DD 7 ) — T THRD TV AHIFEIL, BB OIEMHETST A F 3 v 7 il
. KHEEN®FERT L7 TN A, F 7 A7 — VIEERO 1 FE 0 R % v
Jad s XA =7 ZAFEA FEERBREEO T e — L2 ML RS - AT
OfEEICBITA2F ) THIE, BTFAYURBAE Y OREZHIEL2AE Y b
SR, BRETT, SNOHLOMEELLZDREEMDT /) VT T 74, &b Bk
WERE—-REEEL IO L LRI OV THIHFEICHELZ#HO TV E T,

EFAEYHERTRER HRAHERL

=R (E6ER) 136 EE M R G R M I RE R T L — 7 A
V=% b 7o 5T EHIEBIFMORE., 2o N2, BT - BT EIZBIT S
T ERNE HIg L T2 o T E 9,

wIH O 7V — T TiE, F/ BEEIZB T 5RO EN 2 X— A2 LT, i
WES oD B FIREEHIE . SRR OV A VG X AFIESR, 2IRTT 7+ P =
7 4GS & AR/ NEIERE GRS 7 E O Th LTV E 3,

COUET, ZHHE~ 7 A v 7 A 7 MifIC L A EBEEETRE TR, &7
BEEDT 4 — IV REER, h—KRrF /) Fa—T0av—L v 73/ JEHL %)
DTCT MY 2= VHHBOMEE LAV —CTEET AR, v F R EOMBENRR SN
T L7

NTTpteRERE T onsn vo 21 (200%%) | |




MBE ;%(C &k 3 0/NX b B854 2 R~7 Pr,Cuo, DIEHR

WWARTHAE  FavrooN—Ir—8iG AR IR KR =AFW R
PREEE A AIIZEEE  * AR R

SRR LY B BB RIE, — RN =TSNy MR R (FEM B EIEiRR) 2 E 25
T2, Fxld, T REZxCe CuO, (REIFH THAA4>) OFWE (x = 0) 25B(nE %
Y ZERHEL QB[ 2]o COFENE, TSR OW 12 B M iR R b 2 do
THRENTWLILIGRERTHEE 265, B EABILE AP HEAE, X, BBz
BRI TS ETREN T, San R W B a0 5E S B Th AL DR R
5. F&#1EMBE L 72 Pr,CuO, DFB=EALIZH LA,

Pr,CuO, DBIRIEALICIE, BT = — VLI LB BB R O # T A B TH o725,
T == VGO R i B AbI2ED, T, = 26 K (AT, < 0.5 K) CEJB A58 5 M (ppy =
400 uQcem, RRR = 10) 2 FE 0B 367z (1), iz i%27\7‘/70)7——~)1/{m)#
ST,y = 475-500°C @&’éﬁrﬂ%&@p (30 K) ~ 40 pQem &2, HwEDT, ~26 Kb T,y = 500°C
OFECREON, K212, FESRHISHAT JM%%EWJDL@EUmtf_ﬁmt@wﬂ&ﬁIi
RS o HAIEZ RS 5 (1.7 = 23 K) DSERHISILTRY, BB NN D TH
BIEDGH D AU, BT =—)VEIZLD, I ZTFAE AR RIS T EBL .~
HOFEORFOW TN 2720088 2505, TOIHRBIE I, T HEEZROHBR
L ORWE X, LT LMot ik (BEMBEIFEZMAE) TRV V)R OM %
WEFERE R [3. 412D 5T 4.

[1] O. Matsumoto et al., Phys. Rev. B 79 (2009) 100508R.

[2] H. Yamamoto et al., Solid State Commun. 151 (2011) 771.

[3] C. Weber et al., Nature. Phys. 6 (2010) 574; Phys. Rev. B 82 (2010) 125107.
[4] H. Das and T. Saha-Dasgupta, Phys. Rev. B 79 (2009) 134522.
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X1 Pr,CuO,#HEDp-TH DT, QB M7 =— M2  EKPUEAIE CTidE W T2 7R L 72 Pr,CuO, #
WEICBITBE2LATY T OT Z—VIREE) K17 JEDRAL (M) - I (T) F ko BIE 1000A O
P EHT, T TOT7 == H 1 AT BEIZBWT, =T 7 SR~ A A
T TP =1x 10" Torr DEICHZPL T T T, F— R D BB B ST B,

=750°C TT»——)I/éﬂﬂxéo
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MOVPE BRI EZ % &AL /- GaN DR E LT
RINA Z IV R TAE DR EA

TR IREEZ SRR
PREHEM R 7ER

KO ERE R I BRI IE N E T =N H A DO TEY, — A7k i
FETCIIINS2 20 EE—FDNREL TV, RIFFE Tl /W18 /K 0 GaN IZRIL T,
FORZ AL B R B — P2 BT A28128), KO B ZEBRIICHS) 35
péﬁ%*ﬁinj‘bf\_o

#5795 FE A GaN(0001) FER D FE TN SI0, ¥ AZZ KL 7-Fa. 7+N)V 7741280
133238 pm (EEAE 16 um) OIEANATEOR ORI 720 TNEEMREL . AHE4IE 5K
2 (MOVPE) * IV T GaN # D EIRTEY X 24772, FET AL, TV E=TEBL

UM AFNVIT)T L Thh, GaN #i D FE M3 - [ 77 BE R (AFM) TEIEEL 72,

~ A2 DBAIIEBNI IR EHR RIS HR AL DY WG 6 R A% B R A2 K) GaN D AT
77’) T (15T B OB 2V FAEL 2\ 1) 75=31>Wéﬂt[1]o — . 7%7@5‘%&5
MR FERE R IR A ER AL DR T AL, SISO 2 FR IR E R E SR 2D, FmC
JﬂZEQX/\/KWWTEE%%é%LK (K1) WEFEAINVDATT DS, &1%0)5@373’(%
LR AR HZEDTTEL, KI2ITRL72DIE, ZOINILTRD/E IS, #%
Bk, BLU, BIEREE-NIBITAREREOMREZ 7O 7250 TH S (2], HhEFl
FEDOBENN AL T, BRHER R 13 2 RBIELACHE NS 5— /7. B IIEF 12/
R FFOZED G h otz Fhz RIFFOFERR, BION, BRRE. 55k R O w8 1
A% 792 BCF #ig 312 F\V /e, k. BIO, BREHEBEO 70707
RTHHD, FEFEREIL—EHL TV,

ARFFEEHVAZET, GaNDATY T 7)) —HixFEWTHIENTE/2HZ2, —HOEET
[f—DFA N, MR R BT -2 EH L, ZOREREL B
AHZEDIHHEE T2,

[1] T. Akasaka et al., Appl. Phys. Express 2 (2009) 191002.
[2] T. Akasaka et al., Appl. Phys. Lett. 97 (2010) 141902.
[3] W. K. Burton et al., Phil. Trans. Roy. Soc. A 243 (1951) 299.

12
= 10
E |
S 8r
T 6l
4 i
W 40
|||K |
)] 2t

0| ]

0 0.1 0.2 0.3
BEAFIE, o
K1  BEASATIVHUATIED AFM 1% X2 HRGEBLUWE AR EE O S AR

| NTTHp1Rr R o v 21 20077%) | K




AIN =R T 1 T — FOERIERL

BRITE T
TRHEM R R EZERD

ZALTIVIZTA(AIN) I, EHEERREAR TR RO NI F vy 76 eVERTAHIED
5. W5 210 nm THEICT AN RFOCEREL TSN W5, F—ald, ThETIC,
AINDOpRIBIInFIN—E 72 FEHIL, #1210 nm O L/ FEEY A4 —F (LED) DB E
IZHGEIL72[1]0 4lal, AIN #2844 LED O/ NV RIS JeoIELZ R L, 2N Nl 5 i i

AN T

IZREKAF S5 AIN DFFERE D L7253 5 LED A2 1 59 %o

F9. AINOpn#E125% Clii LED 11 % A1 1 48 KU R (MOVPE) #1280 C i SiC
R B R L7z ARl Fh—E L TEIKE R Z2ILICLD T 72 75 DR B Z I 5720,
pHAINEEE 7V E=TiiE ClEL/ESA, IEFLIEEIF IHTEEIIL . LED ®38Eah=

IHERDEX10° 251X 107 % T TEINL72[2]0 FREAE KL 723K 210 nm D3R

Ui 56

S =T H RN L7285y 0 A IE I NV RICH R A T F UM 38 (FX o) AS ALY
THY), FOBEIANVF—MIIFX g DLOTH/ LTV, BT ANF— N E W IESL
WIEFLSURIZH RS B T8 U F8 (FX ) Z BRI 72 (1) 0 ¥ T-TEADMETE 151

G2 5B E B L. FXuEFX D TRV F =05, AIN O f 35572 T4

F— A®—165 meV &[] EL720 CORDGE T HIANF—I12LD, p, T/ IREEL FF

¥
D

L <15 WA g S 1 A v 1 3w o N VAT R RSV SNV N 5w DK R RN I O

(Bl AR T4 (Ellc)e ZOFER. AINTIXCHASLDFNIZFI, CTHEIEE 2 A

DHDFETEHTHR

AINR GaN & B LW FER TR, CHBEDY &2 RERH D ELNR W20,

C il LED A E RSN TE72, Ll

AIN TIXE|cfRIGICLY). LED EHAHEHRKO CH

POHAHNITAHIET, BRI REB N CT&%, FoA1E, ATH SICHEMNE HWALIETA
6 LED ffi % L. C I LED &R U< £ 210 nm O FEFFE AIS TG 72 [3] ZL T,
AT LEDIE, HEROCIH LED & 5720, KA1 (0, = 0°) 2H5iFE T I L fERAL 72
(F12)o ZOFEFRILAINE AL LED O E R 24 UIC ATH LED i 1E 23 £ ThHZ L& 7R LT

Who

[1]Y. Taniyasu, M. Kasu, and T. Makimoto, Nature 441 (2006) 325.
[2] Y. Taniyasu and M. Kasu, Appl. Phys. Lett. 98 (2011) 131910.
[3] Y. Taniyasu and M. Kasu, Appl. Phys. Lett. 96 (2010) 221110.

Wavelength (nm)

220 210 200

o I I I Conduction band (CB)

i DC1omA FXqy i
= v A-plane LED
© CH exciton (FXg)|  [HH/LH exciton (FXiyu. ) -
= 594 eV 8.10eV Radiation angle, 8 (deg) C-plane LED
[ Elle Elc 0
[ =
i)
= Valence band v .
5 -r== CH (A) p,ike
L

EATAT NS S R
56 58 6 62
Photon energy (eV)

(a)

5.4
(b)
1

_‘"I—FCR = - 165 meV
O

(a) AIN LED DFETEARTIVE (b)AIN D/SURH EFE

y

AR SW
Y2

2 A& CTA AIN LED DR

P py-like

LH (C))

B [ vrroiesresasismonsgiEm Vol 21 (201041




BGZI1IYEL FERLICEKERL 72 AIGaN/GaN HEMT

FH—AT BRI %iﬁfﬁ%ﬁli
B E R 2E

AlGaN/GaN B & T BENEN VA% (HEMT) (38 B 1 B 775 A8 H 25 £
SNTVGDS, BITEZ O E IR BB B O BT R TREHIBREN T D, Hifh
fa AN ERIIWE P RS OBURE R (~22 WemK) 2 H L T\W5720, ¥1YEVN LI
AlGaN/GaN HEMTM’E*‘JT%& B m\ A Em B BB ES IR C&5, Lol
AN ERIITAVE G, SRV i L S R0 5720, ¥4
YV E IR EADOE 18R 0 B S RIIFEF 1IN CTH L, et FRAIZELY
AR D (0001) E AP JE T BN Z A T 55 AVELR A1) TH G ERE HWLZEIE
0. FAYEURIER EADHAE L AIN0001) OB FEIZ L 721, 2]

ZZTHAE AINZ Ny 77 EL THWT, iy AV E N (111) FAR 12 AlGaN/
GaN HEMT #1244 H 48 KA (MOVPE) X0 EL 720 AV REEE K
FEHE. HiR1200°C TH—< W) == 7L CT BN T 7 AR BB EL, i\ TAIN
Ny 77 (180 nm). 7Ty DI E B {728 O AIN/GaN % J& fiit (20 )& # AIN:3 nm/
GaN:17 nm). GaN & (600 nm). AIN A X — 4 J& (1 nm). Al,,sGa,;sN/¥) 7 & (30 nm).
GaNF vy 7 & (4 nm) DNFHIZE K L 720 XFR Pl E IS LD A €N ER D AlGaN/
GaN HEMTa‘%LwifnaaﬂzﬁMﬁa L7260 AlGaN/GaN HEMT #1& 2815 kR JTE 74
ADTERNTAR— NV FBEICLOREREL 720 BIRTOI— )7 HEIL1x107 ecm™, BT
FEEIL 730 cm’/Vs “C“Z?)oto

FAXEREM PAIAERL 727 —ME3 um O AlGaN/GaN HEMT O KRV A VB lE
220 mA/mm THY, BUFREFFT7EEDMS 5720 X 113 AlGaN/GaN HEMT O & 1%
MEFHFETH S, anmﬂw(mm WK ZEE B TR (MSG). e KA RE B TR (MAG)
D J& W FAAF D DA DN T B F W R () L e RESIR WL () 1 & T2 3 GHzZ,
7 GHz TH o720 IRIZTAYELRESIC HARK IR —HE 1 D AlGaN/GaN HEMT 2 {/E 821
EIEMERE DT /N A2 L 720 X 2(a) 137 7N A E D2 Ty 7 l2(b)(c)
;t%h%h&‘a’%%/b&slcﬁiﬁt [ ZAEHLL 72 AlGaN/GaN HEMT Ol T O i £ 45 Aii T
bo L2 WEIERH IS AV BRI _ETIET /A ARE L HAHY13°C 23°C42536°C) T
HoT=DITHRL T, SiIC M L TIE23°C (23°CH546°C) e B, ANV TR IEERDIT /N A
%ﬁf;‘ziﬁmﬁﬂﬁ%ua:ﬁiﬁf%%:&%ﬁﬁﬂbf:o TN AU E DR LA AR KRS D H L
725 A4X &N EEMR LD AIGaN/GaN HEMT O # K H113 4.1 Kmm/W THY), SiC K D
AlGaN/GaN HEMT D #JKHT (7.4 Kmm/W) DK 12 THA [ 2(d)] [3]o 2OV EIKHTIZ
HAE AV EROBWBRERIZH KT 5, DL L), BiERTyAVvEARER LD
AlGaN/GaN HEMT |25 H1 ) B | ﬁ*ﬁtzw\ﬁ«%Lf HAHZERHERRLT

[1]Y. Taniyasu and M. Kasu, J. Cryst. Growth 311 (2009) 2825.
[2] K. Hirama, Y. Taniyasu, and M. Kasu, J. Appl. Phys. 108 (2010) 013528.
[3] K. Hirama, Y. Taniyasu, and M. Kasu, Appl. Phys. Lett. 98 (2011) 162112.
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SEICERLTREATLMRE~Y 707104

dil—bE
PRHEM R 7ER

DNA Ty FIIREENLHAR G F- DO~ A0 T LA, SN2 B e+ 5\ Fv 7
ELTIRIAR SN TV, N ZNV—T YN A2 TLADRFIZIE, K5 T 5220k
REAHERFL 7o M S MR ER T E 2L AT 23 Th Ao HILbIUIZED T T
N7+ —LEL CEER N T~ A 207 L A OFHIEEEZ L2 SHICARIERER
AWt oot iEl . ZOBIEEIEREL 72,

NI O RICIE, BF R INDE R R B A8 E 55 T OBECHE LI
REFMALze bivbOF L, BEARRIIAERL-BUK Bk o —128-T, AT
IR D S BT B2 A 222 e $ 5 [1]e SDEE /= TR HIEIES
T, IZUREE LML AR R0t s, FNENO R INRA T HI LR,
BLZENTTED, ZOTHT, BOELRS10 um IEO N THIFLEE . 2125 pm OfE
BB CECEL 72~ A 70T LARERL7: () o RNIUZVEE RTINS T O A
AFVAL7-AE R Tl b3 58, RPFEIANTHIBRE A 707 LA OEFE 2 EFAYIC
100 fi5 2L B0 EXR B2 LD FETHH[2]0

RFFETERL o~ A0 T A% I\ L v T D BERED 7280, EFF Ui
W iU 7z N T2 — R et~ A 70 T LA RERLL 72, CHARESEn
WHREELIZAN TN TED VIEHRITIREL . TORIR TOEIOEAEBIZEL /20 ANLTIT
EYVRER O 1(a) TIENBD HROFK B O ABIEE SN2, ZIEHZ 0T ML 72
X 1(b) T, ANTRTED Y ORF BAE A DU/ ME R, U F a2 STl Hs ok bt
RLTzo B F U & T v N LR SE D S ORI WX BREN T, AR T4 5
W7t o P T D RE CH AT EZFEREL 720

AKWFZEIIEHE OB %=\ T T bz,

[1] K. Furukawa et al., Lab Chip 6 (2006) 1001.
[2] K. Furukawa and T. Aiba, Langmuir 27 (2011) 7341.

(b) FRHGHIREE

M1 ERL AT~ A 270704, RO £ B3N E S LR 57 CThh, LB 3 AIIX
NBD#EEHRE 1BV %, FEIARIIIEF T UEEIRE 1BV %, TEIRIIIENSOM ARG,
(@) ANVTRTE D VBT ERT. (b) 90 0 RIE R OL— I N MG, EdtiINBD H#E, 7k
TG AN TRV AGE A LI E R TH D,
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K—F&hF-BEF/ Fa1—TDx v ) 7EEDOSE

AT ELCE
BeRE TR TR 55

BALF LM E (CVD) BB — R F /) F 22— 7 (SWNT) DAl e L TR
SINT5o LLDS, R=7&N 72 SWNT DEFES IR 72+ 7E A3 A TV,
F—7&N72 SWNT IFZE D S5 HE F AR RE SIIN —E 7Ol TS L T2
THhbo FHISWNTHOF )7 EZE T AZLIZREE THY), o TINETOH
EHTCIEF V) TIREOFHIII THhN T o7z, SRIFK 41X, FVE (B). EF N)>2&h
JFEZ Vv, By NF—=7SWNT D CVD & AITHIEEDIZ, FX)TIEAICLLT Y ANRTE
NVOEALZEHAIL . F—=7 &N TR EOFMEIT-72[1]0

B. NOJFEREL TRYEEN) AV 7T (CH, BO,) EXVIIVT IV (CHN) 22 IELH
Woo SNEOWEITRFEIREL CUER 50 Si0,/Si F:AK_FIZHHERL 72 Co A il 2L
TINSDFEEDSB, NN—=7SWNT% CVD AT AZENTE 2 T2 1IIRT I,
2 OD R R AR L TBN N =7 SWNT & i CEAZ LA SN IIL 720

7T BHMER IS, BLOT~ VHLEL (radial breathing mode: RBM) Il %E A HIE £ AT
1-2 nm @D SWNT 3L TWAZEDY o720 K212B. N, BEI'BNF—7SWNT, if
MR =T L TRV SWNT OGNV RDTY Y ANRT MV AR T o F—/ XU hOFEFEIZ LS TR —
7' SWNT D G /3RS =T EN TR GE BN L TR S~ 3-6 cm ™ 72172 7hg A28
MRSz, =Yo7 Ofi3E (BT HAHNIIR—IFE—T) ITKSRNWZD GNV RO E
BAIANDYTME, EEASWNTHO 7 2I)LILNIVDY TN LA E T - FHEAEHOZ
ALDST 4 TANF =% AL S T27208F 2 5N b, TeA G/ININ T4 ATE A A
VERICE T — 2 B ORI R Lo TRIE RN 7ML T by 72 VIO TMNIE T
T AHEEHZ RS, o Ta—r B O RE M E 5, FERELTEFY)TR—F12
LB T NILNNVDT TN G RO EEBALET X T ZOREDEHDIZRADILHE
RSWNT D7 )V ILNVALE DM E T4 AN B i I EL 2R Thbs HE-T
2R TR FRIIN— T &N SWNT H DO 7 2V ILN)UAMIE T . HAWIIEEE T
IZAEL TCWAZEZRLTWS, GNVRDTTMDOREEDSFX) T i EL BFEDAZEL T
%o SWNT DFIGEEDN~1.S nm THAHZExE 258, RBELOLNLXY)TiREIL0.4-0.8
% EVIHIETIIREREE 72572,

[1] S. Suzuki and H. Hibino, Carbon 49 (2011) 2264.

Intensity (arb. units)

L L 1 1 L 1 1
1500 1550 1600 1650 1700

Raman shift (cm )

1 BNF—7SWNT®SEM 4, 2 B. N, BNF=7'SWNT, BLU'F=7L<T
A —)VN—1E5 umo WV SWNT D GV RANRZ MY E 73—
I iE IR EIE R 785 nm.
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1BBLUV2BIEAXvIVTS57 0 DESGESY

AT PURIEDT MBS AR HICEE
BRI RTETUIERIE  fk

1B IT7 2 2B T5T7 2%, BT INA ARG LT N A DR FHE L TSN T
WD, — NI WO TN T T 7 2> OGETH LT T 77 AMDR L THRONLT T 7
YOREJNIF T~ ATOA-NVAREETHY), KIHFE THONEENEVORTED DS, Ak
7T T 1D IINA =)V EFEEL T, TEYERD vV E DS 587 SiC DB iR B
LTHEY. SiC0001)D ArFZHEAT DT == doT1 /I 7%, BEBEEFDT ——
XD 2877 2 %A T AT L T b WEL727 T 7 20 DY R R D720,
INSEF v ANELTN T = NEF 2R . T OREE T2,

X1 BT I 7 2 FAI2BT A, HE G MO AR, BLOHR—IVIKET
DOREHIRAF N CTH Do F— VRPN BT 7 2 G OIRPUE TR ISR L T—mE &R0,
Z O OFEPUI/IMEER LS SOITE RS TIIHEGRPIAI LTI R6ZE 0D, B FA—V
BB TEITED 3 D% Fow 7 —MEE (VY& THFY) TR EZHMA ST LLH
B IIEE L. 3%10" cm > OF ¥ T7IEE T2 K T2 10,000 cm’ Vs Pl EE, Si0, EIZEE
BLIRIEE BT T7 2 AN AR B E R/ [1]e K2132E 7772002 KH5300 K
FTOEPMOTr — NEFRAGF M TH Do 2 TOMRBEIZBWTHPUTE R M S TR filiZ &
0. ZOWPUEIZIRE I RURIFE T DI LDV D572 [2]0 AU SIC ERE DI EAEHIZE-
TRV RF v T IER T 5, DL EDOINZ, WELZ1E/ 72 TEmE s I 7y
TLO LN VE T AR—VEIREZEEIL, 28777 20 T T A ASICE BN R
Fro T e 72281%, SiC B RIED S M BRI 7 2w ET AT L TEE TS
L ERYFESTWA,

ARWFZEIIEHIFE O3 Bha sl T b7z,

[1] S. Tanabe et al., Appl. Phys. Express 3 (2010) 075102.
[2] S. Tanabe et al., Jpn. J. Appl. Phys. 50 (2011) 04DNO04.
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ATHREZFAL -EFFXKELETOEF?rFY_EaL—2 3>

HET B
PEHEM R RLAFZERD

RS FERRALZZRZFRZEICBWC ARG TFORRERHE S RFEL -3 F, Bk
THFELREIIARCED I A Ay T2 — R O EIEE LM EE Th b, T, 5
W E TR F-ORE - R - BEmASHEc&UL, BEKRE N oo, M
INATFoT%E . SR AERRERER T O -3 G HE S AR 328D TESL, 4l NAF
AVET7 2= 2RI RIEL T, Mg ERE R 3 A2 BB L 720 S VRHTALE DE
PRFEAR LI, N TRV 7M. (N TR 2 RS, B oS E O EI2 4
A TFEEENT Dy HENNIEADAEIERG FrlikT 5. HiimEfgTF~=ta
L—ardEiie L7211,

FIRRELL, EIDBRE 51 (lipid) 22D SIS, N A TlE. V5 lipid fEl2 Lo
T BEORBIMAHIE T AL TED, AR TR, BT MREIELH 55 A LAl
FAEAAED T, SOIBFEDT IR (CAF VU 3E) 2 KIG oy o\ G R R 5
S VEEKEHY) IR 4 (Ni-lipid)” ZREHPICIR AL, AN TR E 7 AL 72
1(a), (b)!Z. DSPC (i B lipid) & Ni-lipid 225725 N LA D AFM (%7173 T
lipid% 50 % 3§ O H OB TIL, DSPCORHETIIZE G LN A A& L . Ni-lipid (ZF
AV LIV OFEISN I — 1255 Hi§ Do £ lipid IO EHED 2L, DT 1 nm THDH, F/2
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[1] H. Nakashima et al., Langmuir 26 (2010) 12716.
[2] K. Furukawa et al., Lab Chip 6 (2006) 1001.
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& (100 mM NaClKEHETD ~ 1 nm). /T 7 MBI LB DTN EN S, ZO5E:
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[1]Y. Kashimura et al., Jpn. J. Appl. Phys. 47 (2008) 3248.
[2] Y. Kashimura et al., Jpn. J. Appl. Phys. 49 (2010) 04DL15.
[3] Y. Kashimura et al., J. Am. Chem. Soc. 133 (2011) 6118.
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Bo TNHLOIRFENZ, BEREIZ G2 SN 72 E I 2SR & BB T ORI 2 B s AR O R 2
KFERFEAEMERD IR T HIETEEL IR E L T 5L TES (3]

[1] C. R. Doering and J. C. Gadoua, Phys. Rev. Lett. 69 (1992) 2318.

[2] A. Fujiwara, K. Nishiguchi, and Y. Ono, Appl. Phys. Lett. 92 (2008) 042102.
[3] S. Miyamoto et al., Phys. Rev. B 82 (2010) 033303.
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[1] H. Kageshima et al., Appl. Phys. Express 3 (2010) 115103.
[2] H. Kageshima, Jpn. J. Appl. Phys. 49 (2010) 100207.
[3] H. Kageshima et al., Jpn. J. Appl. Phys., in press.
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IR FDHE Ve = 80 VERER 72100 Ha MRl 2 R U7z [ 2(c)]o SR ELBED
WA BN HAIREE SO BT HREI S T B Th 5, SOIEE 75> TN AT
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SOIEIE S FA2 BT /NA AT *&ELE’E}#{W’}%F?’ FUZENENIDDEE 25N,

[1] J. Noborisaka et al., Appl. Phys. Lett. 98 (2011) 033503.
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[1] http://www.sciencemuseum.org.uk/onlinestuft/stories/babbage.aspx
[2] I. Mahboob et al., Nature Commun. 2 (2011) 198.
[3] I. Mahboob et al., Appl. Phys. Lett. 97 (2010) 253105.
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[1] I. Favero and K. Karrai, Nature Photon. 3 (2009) 201.
[2] C. H. Metzger and K. Karrai, Nature 432 (2004) 1002.
[3] H. Okamoto et al., Appl. Phys. Express 2 (2009) 035001.
[4] H. Okamoto et al., Phys. Rev. Lett. 106 (2011) 036801.
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(I) K. Torimitsu, "Nanobiodevice architecture using receptor protein", International Conference on
Nanoscience and Nanotechnology (ICONN 2010), Sydney, Australia (Feb. 2010). (Plenary)

(2) K. Torimitsu, Y. Shinozaki, N. Kasai, A. Shimada, K. Sumitomo, C. Ramanujan, and J. F. Ryan,
"Understanding the structure and functions of receptor proteins", International Conference on Nanoscience
and Nanotechnology (ICONN 2010), Sydney, Australia (Feb. 2010).

(3)  H. Hibino, H. Kageshima, and M. Nagase, "In-situ surface electron microscopy observations of growth
and etching of epitaxial few-layer graphene on SiC", International Workshop on in situ characterization of
near surface processes 2010, Eisenerz, Austria (May 2010).

(4) K. Torimitsu, Y. Shinozaki, N. Kasai, A. Shimada, and K. Sumitomo, "Receptor protein based nanobio-
interface", Asia-Pacific Symposium on Nanobionics, Wollongong, Australia (June 2010).

(5) K. Torimitsu, Y. Shinozaki, N. Kasai, A. Shimada, K. Sumitomo, and Y. Furukawa, "Analysis of receptor
conformation and its functional relations for biomimetic device", International Conferences on Modern
Materials & Technologies 2010, Montecatini Terme, Italy (June 2010).

(6) K. Hirama, Y. Taniyasu, and M. Kasu, "N-type conduction of single-crystal Si-doped AIN (0001) layer
grown on diamond (111) substrate", The 37th International Symposium on Compound Semiconductors,
Takamatsu, Japan (June 2010).

(7) K. Torimitsu, Y. Shinozaki, Y. Furukawa, N. Kasai, and K. Sumitomo, "Conformational nanostructure
analysis of receptor protein and its application for biomimetic device formation", Gordon Research
Conferences, Tilton, U.S.A. (July 2010).

(8) T. Akasaka, Y. Kobayashi, and M. Kasu, "Step-free GaN hexagons grown by selective-area MOVPE",
The 3rd International Symposium on Growth of I1I-Nitrides, Montpellier, France (July 2010).

(9) M. Kasu, "Surface kinetics and growth modes in metalorganic chemical vapor deposition (MOCVD) and
their applications to aluminum nitride (AIN)", 16th International Conference on Crystal Growth (ICCG-
16)/14th International Conference on Vapor Phase Epitaxy (ICVGE-14), Beijing, China (Aug. 2010).

(10) H. Hibino, "Dynamics of Si surface morphology/Epitaxial graphene growth on SiC surfaces", The 14th
International Summer School on Crystal Growth (ISSCG-14), Dalian, China (Aug. 2010).

(11) Y. Shinozaki, "Dynamic structural changes in single receptor protein observed with fast-scanning atomic
force microscopy", 9th International Conference on Non-Contact Atomic Force Microscopy, Ishikawa,
Japan (Aug. 2010).

(12) H. Hibino, "Surface electron microscopy of epitaxial graphene", 2nd International Symposuim on the
Science and Technology of Epitaxial Graphene, Amelia Island, U.S.A. (Sep. 2010).

(13) H. Hibino, H. Kageshima, S. Tanabe, and M. Nagase, "Growth, structure, and transport properties of
epitaxial graphene on SiC", International Symposium on Graphene Devices 2010, Sendai, Japan (Oct. 2010).

(14) K. Torimitsu, "Functional analysis of receptor protein for biomimetic device formation - structure and
function -", 4th International Symposium on Nanomedicine (ISNM2010), Okazaki, Japan (Nov. 2010).

B | vrrmsp s om S Vol 21 (2010%1%)




II. EFEFHHERE

() H. Yamaguchi, I. Mahboob, H. Okamoto, and K. Onomitsu, "Micro/nanoelectromechanical systems for
advanced semiconductor devices", 2010 International RCIQE/CREST Joint Workshop, Sapporo, Japan (Mar.
2010).

(2) Y. Ono, A. H. Khalafalla, K. Nishiguchi, and A. Fujiwara, "Single dopant effects in silicon nano
transistors", Single Dopant Control (SDC2010), Leiden, Netherlands (Mar. 2010).

(3) Y. Ono, M. A. H. Khalafalla, K. Nishiguchi, and A. Fujiwara, "Single dopant effects in silicon nano
transistors", The 2010 International Symposium on Atom-scale Silicon Hybrid Nanotechnologies for 'More-
than-Moore' & 'Beyond CMOS' Era, Southampton, U.K. (Mar. 2010).

4)  A. Fujiwara, K. Nishiguchi, and Y. Ono, "Single-electron transfer technology using Si nanowire
MOSFETSs", The 2010 International Symposium on Atom-scale Silicon Hybrid Nanotechnologies for 'More-
than-Moore' & 'Beyond CMOS' Era, Southampton, U.K. (Mar. 2010).

(5) K. Semba, "Manipulation of entanglement in the heterogeneous quantum system", 5th International
Workshop on "Advances in Foundations of Quantum Mechanics and Quantum Information with Atoms and
Photons" ad memoriam of Carlo Novero & the 3rd Italian Quantum Information Science Conference (V
Quantum 2010 & 3rd IQIS2010), Torino, Italy (May 2010).

(6) H. Yamaguchi, I. Mahboob, H. Okamoto, and K. Onomitsu, "Challenge for electromechanical logic
systems using compound semiconductor heterostructure", 2010 Asia-Pacific Workshop on Fundamentals
and Applications of Advanced Semiconductor Devices (AWAD2010), Tokyo, Japan (June 2010). (Plenary)

(7) Y. Okazaki, S. Sasaki, and K. Muraki, "Spin/pseudospin Kondo effect in a capacitively coupled parallel
double quantum dot", 30th International Conference on the Physics of Semiconductors (ICPS2010), Seoul,
Korea (July 2010).

(8)  H. Yamaguchi, H. Okamoto, Y. Maruta, S. Ishihara, and Y. Hirayama, "Mechanical to electrical energy
transduction using a micromechanical 2DES cantilever", 16th International Conference on Molecular Beam
Epitaxy (MBE2010), Berlin, Germany (Aug. 2010).

(9) K. Kanisawa, "Structure of a single hydrogenic defect in a semiconductor quantum well", Gordon
Research Conference: Defects in Semiconductors (GRC), New London, U.S.A. (Aug. 2010).

(10) H. Kageshima, H. Hibino, M. Nagase, Y. Sekine, and H. Yamaguchi, "Theoretical study on functions of
graphene", The 2nd International Symposium on Graphene Devices: Technology, Physics, and Modeling
(ISGD 2010), Sendai, Japan (Oct. 2010).

(11)  H. Kageshima, "Mechanism of nanochannel formation processes: thermal oxidation of Si nanostructures
and graphene formation on SiC", International Conference on Solid-State and Integrated Circuit Technology
(ICSICT2010), Shanghai, China (Nov. 2010).

(12) H. Kageshima, H. Hibino, M. Nagase, Y. Sekine, and H. Yamaguchi, "Theoretical study on growth,
structure, and physical properties of graphene on SiC", Japan-Korea Symposium on Surface and
Nanostructure 9th (JKSSN9), Sendai, Japan (Nov. 2010).

(13) T. Yamaguchi, H. Yamaguchi, and T. Iyoda, "Graphoepitaxy of diblock copolymers for lithographic
application", 23rd International Microprocesses and Nanotechnology Conference (MNC2010), Fukuoka,
Japan (Nov. 2010).
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(14) H. Yamaguchi, "Quantum effects of motion", Japanese-American Frontiers of Science (JAF0S2010),
Chiba, Japan (Dec. 2010).

(15) K. Nishiguchi and A. Fujiwara, "Single-clectron applications using nano-wire MOSFETs", 2010
Workshop on Innovative Devices and Systems (WINDS2010), Hawaii, U.S.A. (Dec. 2010).

1. EFXYHEEE

(I)  H. Nakano, K. Oguri, and A. Ishizawa, "Dependence of the broadband spectrum of high-order harmonics
driven by a few-cycle laser pulse on carrier-envelope phase", 4th Asian Workshop on Generation and
Applications of Coherent XUV and X-ray Radiation, Pohang, Korea (Jan. 2010).

(2) M. Notomi, "Low-power nanophotonic components based on photonic crystals", SPIE Photonics West,
San Francisco, U.S.A. (Jan. 2010).

(3) M. Notomi, "Nonlinear and adiabatic control of light by photonic crystals", 2nd International Conference
on Metamaterials, Photonic Crystals and Plasmonics (META’10), Cairo, Egypt (Feb. 2010) (Plenary).

4) K. Oguri, T. Okano, T. Nishikawa, and H. Nakano, "Dynamics of femtosecond laser ablation plume
studied with ultarafast x-ray absorption fine structure imaging", The International High-Power Laser
Ablation Conference, Santa Fe, U.S.A. (Apr. 2010).

(5) M. Notomi, E. Kuramochi, T. Tanabe, and H. Taniyama, "Manipulating light with photonic crystal
nanocavities and their coupled arrays", SPIE Photonics Europe, Brussels, Belgium (Apr. 2010).

(6)  T. Nishikawa, A. Ishizawa, A. Mizudori, H. Takara, H. Nakano, A. Takeda, and M. Koga, "Approach
to achieving a wider mode spacing carrier-envelope phase-locked frequency comb at telecommunications
wavelength region", The 2th Shanghai Tokyo Advanced Research Symposium on Ultra Intense Laser
Science (STAR?2), Xiamen, China (May 2010).

(7)  A. Shinya, S. Matsuo, T. Kakizuka, T. Segawa, G. Sato, E. Kawaguchi, and M. Notomi, "Low-power
and high-speed operation of ultra-small photonic crystal nanocavaty laser based on InGaAsP/InP buried
heterostructure", Conference on Lasers and Electro-Optics, San Jose, U.S.A. (May 2010).

(8) K. Nozaki, T. Tanabe, A. Shinya, S. Matsuo, G. Sato, T. Kakizuka, E. Kuramochi, M. Notomi, and
H. Taniyama, "Extremely-low-power nanophotonic devices based on photonic crystals", Photonics in
Switching 2010, Monterey, U.S.A. (July 2010).

(9) M. Notomi, "Photonic crystal for green ICT?", Photonics and Electromagnetic Crystal Structures (PECS
IX), Granada, Spain (Sep. 2010).

(10) T. Honjo, H. Takesue, and Y. Tokura, "Quantum key distribution/communication research in NTT",
Updating Quantum Cryptography and Communication (UQCC) 2010, Tokyo, Japan (Oct. 2010).

(11) ~ W. Munro, "Scalable quantum repeaters and quantum networks", Updating Quantum Cryptography and
Communication (UQCC) 2010, Tokyo, Japan (Oct. 2010).

(12) H. Nakano, K. Oguri, A. Ishizawa, and T. Nishikawa, "Ultrafast time-resolved spectroscopy using x-ray
pulses driven by femtosecond laser pulses", 6th Asian Symposium on Intense Laser Science (ASILS 6),
Beijing, China (Oct. 2010).
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(13) K. Tateno, G. Zhang, H. Gotoh, and T. Sogawa, "Characterization of quantum dots in III-V
semiconductor nanowires", 6th International Workshop on Nano-Scale Spectroscopy & Nanotechnology
(NSS6), Kobe, Japan (Oct. 2010).

(14) H. Takesue, "Single-photon frequency downconversion experiment", Photonics Global, Singapore,
Singapore (Dec. 2010).

(15) H. Nakano, K. Oguri, A. Ishizawa, and T. Nishikawa, "High-order harmonics of carrier-envelope
phase controlled few-cycle laser pulse for probing dynamics of photo-excited solid surface", International
Symposium on Ultrafast Intense Laser Science, Hawaii, U.S.A. (Dec. 2010).
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