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1.3 VBLOFZERNZ (Research Targets of VBL)
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1.4 VBLODEEE{E (Research Facilities and Equipments)
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2. VBLOEE - [LEHEH
(VBL Educational Events and Publicity Works)
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21 VBL L 2RUD L (VBL Symposium)
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2.2 VBL 27} — (VBL Seminars)

VBL &7 =&, & OHFEDOB AN DOV TR D ITIZH D003 <HRIT T D720 DH D
T, FEFREHIIE BRI IE R D T5 4 i W TS iz, AENTIZZ OFEEEL T,
BT —BRMERF DRI Z R T,

TRk 26 £ESE 1 [ VBL E37—

HEF: EFR 26 E8 48 (A) R 10F 45 H~12085

BT AOERE I 156 4B 1M4ERE

8 B : Synthesis and Structural Characterization of
o-Phenyleneethynylene-Based Foldamers

FEEM . Dr. Lijia Liu (UNLE D IFEKEFEER, VBL BEAHIR)

HE:

An optically inactive o-phenyleneethynylene-based foldamer exhibited induced circular dichroism
(ICD) when complexed with enantiopure 1,2-cyclohexanediamine in aqueous media. Upon
increasing concentration of the chiral diamine, the ICD intensity of the foldamer increased and
subsequently decreased. Interestingly, a mirror-image-like ICD pattern was observed at the higher
concentration of the diamine with the same chirality. The change in the ICD pattern of the foldamer

may be due to different interaction modes between cyclohexanediamine and the foldamer.

B fee s

VBL AEAHEA~WIFIEE (VBL BEHHR) & LTEBHE LImE e TR MEEEE - 1k
FLREEREOXISAE (LijfiallU) AR XD | RSk I —23F% 26 4 8 A 4 H 10 B 45 4305
12 Wik TLPE—5AF 144 FR=ECRMBE I E L7z, #EEB X [Synthesis and Structural
Characterization of o-Phenyleneethynylene-Based Foldamers] T& ¥ . Xl[i&RlI2 VBL & E#HEHR &
LCHfESILZ 4 7 ARICETZETH L MIBEIC I VAR X DV EE BT HHFAREER 7 AV~ —
DERE . HAEIERT I EOMEFERIC L 2 b AMBEDOLEL L — &S bEADFIE R LI
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— LRV FEL,

INE SRk (LRR7es P B i T s

32



HE PE VECTRRY MERY: ALFTRZEEOXISIE (Lijialll) FEETOFEEE R

FRL 26 FESE 2 [B VBL 35—

BHE : FR266E11 8278 (K) F%1685004 ~ 1788304
B RABRKREVBL (720 T4 7 T5H) SRUFyr—h—IL

#H : Nucleic Acids and Molecular Recognition — Mystery We Understood
from Study on Nucleic Acids

&AM : Prof. Xingguo Liang (FREEFXZE ##E (RE)  VBLEEHER)

e

Life is originated from a pond of molecules spontaneously, and nucleic acids (NA) were selected as the central
molecules due to the self-recognition and catalysis capability. For more than fifteen years, we have concentrated
our study on NA from the viewpoints of molecular recognition as well as the origin of life. At first, we understood
more about NA duplex structure and its recognition by Enzymes from the study of azobenzene-modified NA.
Based on base-pairing and chemical modification, a concept of synthesizing new nanomaterial for self-assembly

was also proposed accordingly. Secondly, self-replication of DNA became possible due to our finding of
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unexpected DNA amplification in the absence of both template and primer. We further studied the mechanisms
and applications of these studies to gene detection and DNA nanotechnology. At last the fate of NA we eat will

also be discussed.
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2.3VBLEZ (VBL Lectures and Experiments)
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24 #EE% (Training Courses)
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25 Fl4T¥ (VBL Publications)
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3. VBLOWZE;EEN
(VBL Research Activity)
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3.1 TAEMEDHE

(Extended Abstracts of Research Products)
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FHEFERETYF UV ICHETAMIBIROEREEKREHE
Dependence of Wafer Temperature on Etch Profile of Organic Low Dielectric film
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XTI ) [TFE DN szxﬁ%l feﬂﬁ@%f%é BRI, Fox AHFET 10 nm R O 2 —2 D
ToF TR OGEZFB T H7-DITIE, T TR~ D W*B/W% B D FIR0T FEMGEFE DAL I B
fEL ., HIET DL ENHD,

T2 CH A IR NG E RIS AT 2EFIH L Ty T U 7 RO SR E DAL EV T VA A BT
FHUHIE 2 2 L CHRARIBEE N Ty F L P TEARIC R X B A 5.2 52 L2 BALNT LT, Y Al @k
FENRE ZHIE L CHHED =y F L 7R AT 528 T, =y T U 7 AR OS2 A L 7= Tl
H35,

ToF U T AR B ER AT T T A< B2 N, Hy/N, 7T A< 12 L > ThL o FilE 65 nmod A R
FHE R (SILK™) 24—y F o 7 M LT BRIk Ay F L L — M b NS S Z — TRk
DFAGEAT 77, FAR BRI BRR a e — L AT EREHT LD 0.05 B EHAILT-, @ FEvEmmIC
RF (2 MHz) . EEFEMICVHF (100 MHz) ZEIINL . 77 A~ A& 0n/Off 5 2 & TR IR E 2 FT 2 DOIR &

P72 DIDNTHIE L 72, B E I HeE AT OFHET ¥/ TU o a2 T EREMICLRFFL, T EMmRIRE X
10°CH LN 90°CIZHE LT, =y F L 7 HDSILKMD =y F o 7L — e b N — R F v —E
URAZIR TN —NOEERE B $ES5200 |2 TR AT 572,
Fig. 1 |ZHAMRE % 20£1.5°C, 100+1.5°C (ZHIEI L 7= DG HEED L TR DR A2 7R3, FEbiE

iEg ° A > N
Ji 20°C DA (@, b, o)iF, =y F v 55X 7 EETESA

HroOMIEECRESE N c:otm‘}/‘/ﬂla 48 (o) 20 % 50
(ZZARII AR DR T275, 100°C 0 25 50 100 (S50
DOEd, e, )T, A—N—zvF 0 200C 41| ' “ & 40FD
L HI(40 sHE50 SR TR o P @ X | <508
nm Ao T, R RES 1% )
BRI RO T 55
Do A—N—zyFL e 20 # G Seneld
RO BT 5 Lhs . A 250 ! AETYFLIL—+:05As
D FITFEMGRE 100°C DGAET oy siEom) o TS5 BB ETERS
IR A O HERE | L DR A o0 % %0 75 190 fooom| d0# 50 35
HANEER THH LA RIBTHLE 100°CHIE £ 40FH
xBhD g ax |xsom
| -] E—
* 200 8 x _
250 Ry F L —h40Als [0
BE 30k

1) H. Yamamoto et al., Jpn. J. Appl. Phys. 51 rig 1 SEM images of cross-sections of etched profiles that were
(2012) 016401. exposed to plasma for (a), (d) 20 s, (b), (¢) 40 s and (c), (f) 50 s. Wafer

temperatures were controlled (a), (b) and (c) at 20°C and (d), (e) and
2) T. Tsutsumi et al., Appl. Phys. Lett. 103,  (f) at 100°C during each processes.

(2013) 182102.
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ARSI EF “”E%ﬁu#¥%wﬁﬁ%lawé
EEEFOIRILT—0MAIE

T WFGER ~T U7 VBT B
HE SR EA(D3), A EETAEM2), EFZEFB, I 0 FEE - LER).
FFHE NG, R B KEhE)., B ERUESSR), DS (EER) ., FIRIR (&)

HfE] S RTUCK B AR, Ay Ny X U 7 BRUK B a7 & D 2 = ARG B [1] Tl /S REE 0 v U 7 26
BORGE R HN AR D HID, ;ﬂE%nﬂﬁﬁ‘%%ﬁtﬁi{ikbf oz 1T T AT h AL L BB 43 K (VPS) i
DERFEZHED TUND, VPSIETIL, HIEFREHZADE B SI(NEA) K EHZ KT HZE T, Al TIaEay

(ZIhL L7 B A B L 22 P T, ;@;‘zﬂa (T U BE S R FE - Ay e EATH Z LT R | AR Hy
DIEEEZEDOHRTOXX VT ZEEEINDZEN ATRETHDH, AW TIL, InGaAs/GaAsP & 7 #EHI LT
VPS {E%1 S L 55D AT ML DI e R — 2L DT DUV,

AR B A B8 KU R IEICIDIERIL 72, ikt GaAs(001) Al 112 2.6 nm @ GaAso 3Po.7 &
REJg & 4.2 nm @D Ing16GagssAs H 7 fE% 20 T kR L, IxFHEE 2.6 nm D GaAsossPo1r LT, F2, T
TOREIZ 2x101° cm=23® Zn #F—7"L7=, [ 1 (Z model-solid #35 KON Kronig-Penney €7 /L2 0RD 7=
INGaAs/GaAsP #it& DR/ F — U Z R T, bt/ ¥ —hy =1.25, 1.43, 1.59, 1.88 eV OL-—
P —E T, -80 V DA T AEHIML72235 VPS JIEETT 72,

¥ 2 |2 Z N E N DN S BT DI A JE 0 = 00 TO TR —254 A7 MV ZsRd, ATl ESh -

TEE) T RV —(En). i IEEAIRE THY, En=76.91 eV TOHME THA(LL TV 5, hv=1.25eV (33
FFvy7(1.32 eV) LD =L F—MEO, BE—I NBHISN TWD, ZOE—2713 B # = U R kT
1372< RBENTTEESNAD N R AR T U ZHE Tt SN B IR L T0D EB 2 Bd, ZiUhnz.,
hv=1.43eV LA EOHK: Tl En=77.0 eV (FTIZHE— 7 BEHIS I, 2 L IRIBERI= AU R ORETE
FITEKTHEEZBND, EHIT, hv=159 eV TiE En=77.1 eV U S58 OB A biiz, ZoTRE
I, 2 RABEFI=AN R OREEFH R THLHEEZHND, £12, hv=1.88 eV TIZZO KGN FHE
2725 TEY, 2 RI= U RFD I E N FAX —FTIREE T BFEL CTODI DRI S,

ARBFFEIT R 2 - PR E A B 29T (25600088) D T D, £z, Jetins H AT E Al - B gR BRI 7 0 775
WZBWTHR)VIC A& —F Tzt b b MBS Uy (BR) L 3L (R C VPS 2@ OB A TD,
[1] M. A. Green, Prog. Photovolt.: Res. Appl., 9, 123 (2001).

InGaAs/GaAsP NEA
superlattice surface

Vacuum — ! H H |Temperature: 300K
i \ | i Bias voltage: -80 V
Phaton energy
—— 1.25eV
143 eV
159eV
— 1.88eV

Third conduction
mini-band | 29

Second conduction {
5

mini-band 4 ;
First conduction < -
mini-band = i
g 1 Vacuum level é w
%o 5 Laser !
w
Firstvalence » o o T — |
mini-band %m
05T i Gayuts GokuPar 768 TIo  Th2 114 716 778
Band bending region Kinetic energy Em (eV)
[41: InGaAs/GaAsP i f& - DRtEHiE L, Kronig-Penney [ 20 [ 1 T/RLREH ﬂbf VPS E& W THIE
5L LT Model-solid g ICk > TRHLZT SHTe, AR 0 =0° IZB T A LX —5 A
FF—RURE, HiFHR,
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Development of carbon nanomaterials and their device applications

a7 REEFEET, TR B TR H I
REFER (Bd2), BEAS B30, /= var7y vxyh(lE7EE), Bl (EEarea),
LV (DL), FadhaE KRS (M2), =#F18(M2), 4B A& (M2), miHEZ (M2), AR (M2),
L (M2), 4t (ML), RYERER (ML), #9025 (ML), 1A e (M1)

J1—RF ) Fa—7 (CNT) Z WD EFM#R 2T T AT 7 SR B 872 7RI K e 7R I N 7 v
AP HERBTE TLF TNV I a = A~OIG ARSI D, FEEE L, CNT DA TSN Z2h
—RAEREREEZFEH LT, SEEIL, CNT 7R 7T A ZAOMBEER(LAET —~&L, 7LXT 70
INAF ORI ENRKN T AX DR E0 R LA T 77,

CNT (XE\VE AR CIAWVENL AR, RAFRAERE AR E | SAA 2 AP e L TR E AR
D, Fo, WS HIRRIET a v A2 X0 | B, TTAT I T 4V LMD Rl AR TE Ll
AA BV ERMETED, ZNETIZ, ONT ZHWENAF 2 ORI ZLH DL DD — 72 RIRT
Bt ARHE T B ERICH TS ONT REDTHEROEEIZHSWNTL, B IS OB A I EETH
HIZHPDOBLT NZEAETARLI TR, RIFFETIE, (1) RIAHRE 7 A LD CNT B, (2)
FA 7O AR OERRE A ZXD IEERREEZ D CONT EE A2 E R T TATF 77 )V I
FIZEHR L,

1 IZPENZEMR _EICVERLL 7= CNTH#EE S A A2 T D, 35E D A A3 B 10x15 mm*DPEN
FER ISR S LTS, TERLL7-CNTH S A4 O BLRALFHFHEEZ K [Fe(CN) ]V A7V 77K
VA AN LG L7, B2 NERRO FRREEZ R L, 20D WA BB D FEIE, , - B 4li% 60 mV T
Hotz, ZOMITHEAEAZAME (59 mV) 1TV, ERIL7ZCNTHE LR MR X VB - AR A D2 LA 7R LT
VD, CNTEIR 2 1 2 Aok 12 B XALFE T S BEALFEI S O N AT & iR T2 A, Gt
R TFIEIC IO ERIL/ZCNT R L LLER L | D TRy W N — a2 LA LTZ, F7-. CNT % 5

DELACFERIL L EMITOWN T, MRABEYE O THDHN— X DY ATV 7R V5 o AN E Z#D
W ZECEVRRREL 7, 3@ D 1000 fEFEE DR —/SIUJEE LU CONEERERZT TV, 10 [RIOMRLUHIELC
BT, LB ROEIE 23 mVTHHoT-, THIRO D Y
— R TP AN—BRRDOYEAT 67 mV., & EMOBEIT 94
mV ChHo7=Zlmn, VERIL /- CONT IR MR A 5 VB &AL
L EEEL DT EAHONILT,

Fo BT A ADEBEDOT-DIIIEARZ FTHHNT
P AE DR EO LD [E]_ ENR AR T D, SRS
TN~ T TT7 0BT m AR R CNT
LR e T FEEILS X HOW Tl 2 T~ 7,
BEALIZ DD TIE, WS EEIEICEY CNT #EE A 7L
T4VE BRI, BRI ER 3 D E e e LT, $5 T
fEDFHEAIZHONT, TRl KO KMLS, 425 1O
VEZRHER U=, AT L7 4L 2 3R CNT HEEE B O

WNIZHOER LN DD, A L CE DIk T4 Au contact
VERDIXLHEIT~EWRE THY | D TE\ MY — M 1. PEN HiR 1| fEf L/ﬁ_ CNT %H%/\
HOZEERLIZ, A F vy, (BB 2FFE, (TE) F

FOFEMEE S E & CNT #iEo SEM 4.
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Growth of graphene on SiC(0001) by thermal decomposition in Ar gas

TrPfge Rl &7 Tl
Akkawat Ruammaitree(D4). F1J5 {Z(Bh#0). ik 7R\ (%)

7577 2 ATRBIRA-IINZ T LA E SN R T EED R B DRIZ R THD, 777 2 HOAliE
FAIFDOHENEEITEST —FE OLEED 300 55D1), BREFvU-YOEV VBB, kit TR & ik
P, FOEMRER, B ER IR E DR R WA AL, TR EE A LT BRI U A A
vhu=s A, HHEER RS ~OIGHAFENERICERSN WS, 22T, 73 FEEAH To
6H-SiC HfEF OB IVIERESND T T7 22 DL, FillZ AHSNIZAT v T i CD T T7 2 DD
ERVSRENIRBIO TR FT7 20 DR E LI DWW TRE T 5,

1. 7572  OVERL 7 LT AR COES iR

6H-SIiC Hifki i B OMFEE S 4172 ST (0001)IZ Si % 2 layers HEFEL , i %
Ar HAHFTOEEMBUZIVIZE SN T(000 ) LD 7T 7 =2 7% b ik
7 [EYT(RHEED), i X #RET, J7-f ) BEsSEAFM), STM/SEM
B, TMT~ RIS E RS I XV LT, BV fRIED Ar TADIE )
1% 0.05 BEON0.3 KET, MEVEEIL 900 °C 75 1550 °C (Ar 0.05 &JE
DIFE) 7213 1675 °C (Ar 0.3 [ZIEDHA) £TEL=,

2. AT T TCODT T 7 2 DMk

PEFMIESN TODBEEZE T HEWIHERE (~0.05 KJELLF) Ar A AH
TOD SiC DESIRTIX, AT T TP Dh T TFZADEINT TT 2 DK
ET52E05 TS (X 1a), Z3UE, A7 7 Ty TO Si DERAY7:
REOI-DTHD, ZHIKLT, Ar TAE 0.3 [JEOFEFHZ T, 1675°CH 1 @M ()T
BMLEIREEATROE, AT v T 2y Y Dby TIZBNT, 77AD BIZEY B . graphene, BL=buffer &
Dotz 772 (K 1b) INAT Y 7T TRtk
W ETHZEE AL, ZORBELTARY |
—%& AFMCE0BIZR L7012 X 2 (R, 2O/
FEEREIL, BEEZEHHHWIIKE (~0.056 & |
JELLF D) Ar WA TOBGFRIZE>TRETS
757 2 DRRERRREITERRY, 972 |
RERAEIC R T2 LW R A B2 Tnd, SE
DO EL, SfRULE CIRFNTI7A B2 |
L, Ty THARLIZIEZRIBL TS, FEEE
2, ZORERE C JRFOHENIHISND Ar 77
AHTD SiIC DI F7 2 RN B TRIZR
END, ZOTTAEITREY ER->TRE LT
T2 AZBWTE, FOUWN SiC LFESLTWRWOT, HHEARS
F7 2 ELTCOMEE NS ND,

3. UV ITIWRTIT7 2 DR E

Ar A 0.05 KJEF T 1600°COERLEEE 10—15 4317782 -7=
SiC(000)i iz, X 3 IRV T DL FFSTT7 2 D3R
Fllc, 207772V 7 OEARITA 500nm THY, SiIC D
3-bilayer OEEEFFOE VI ZAFEOIREIZKEL, Z Dk 3 Vo RTFT7 2D ARM 1
X7 —2LF =7 HIEL O, PLORO LY 772 )7 Tl
T T ELT, B R — D RTEIZENL CWAEDO B TRIRHHD T, WMbLizr 772
VT ORISR T HEL 2T, T = A~DHFFE RS S N5,

[1] A. Ruammaitree, H. Nakahara, K. Soda, Y. Saito; Inter. J. of Engin. Innov. Tech. (Online) 3 (2014) 34.
[2] A. Ruammaitree, H. Nakahara, Y. Saito; Appl. Surface Sci. 307 (2014) 136.
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Three—Dimensional Nanowire Devices for Ultrafast Analysis of DNA

TEARFFERY L5 AW T2
LT (B2, INHhEEE (MEEUR) | FS 50505 (%)

DNA OfENTIX, MA. FBEVE, AEIGEERCBRYYEZ @R HICZK T2 Liconh, Kz R
%%E-%%#éif@bfﬁ%fﬁgbw L. BIEDEmOEMN 2 H - TLTH DNA Oz
B2 L CWE Lz, ATETIE, T AR DV A~AY ) —RID 3 RILT /) VA YEKT
LHEAMEBRIE L, TS AFO~A 7 aF v XN, F 7 VARV ) =D/ L D R iEEE K
THZ LI LELE (KD, &5, 7/ 7V AAY Y —HNIZDNA ZEANTHZ LT, BT
DNA Z i © & DA OBRICR P L E LT,

EFT. ARTNANA ALY A 70T ¥ U RXNVEBEL, ~A 7 0T ¥ U RVOJEFHOLBHOLINICE
BDBDF ) UVAXEKST HZ LICTHZ TR LE L, £, 7/ VA FYDKE (10~100nm)
ERE (lum~100um) & EECHIT A Z L 2FEBLLE Lz, BT, 1 BTk LT 2 U A
Y OMENSF DT ) VA Y EIBKRTLZ LIRS L, ZORAT v 728 KT Z & T, /&
DIEEEAT L3R VATV ERKRL, /7 ) A~ A2V ) —fEEEBE LE L (K1),

3WITT /) U A YIEE RSB ICHIET 5 2 & T, DNA OF A XZHHET, DNA DM@+ 5+ /U
A YRIOMBROF ) YA ZEREBEITHIT 5 Z EITRBILE Le, KT MBREZRBEICHETS 2 L
KO, RTFAALZANITEA LT DNA R CHNT 2 Z LIS L, 1ERIE L VBT~ EDm
BLAEEHLE L, [1,2]

AR 3WILT /) UA YT 34 AL, DNA ENTIZ X DA 7% EORBO BHIBEHIIIEH SN D DR
TP HERERIET A Z LT, BA - REEZK CRIIEE SN TNy Y Y —ABL O VY
— ANO~A 7 1 RNA T ~DIGH SN TEY | TV EEE, BRRFTE~ BT 5 FETT,

1 3L/ IAXYT A R

1. Sakon Rahong, Takao Yasui, Takeshi Yanagida, Kazuki Nagashima, Masaki Kanai, Annop Klamchuen, Gang
Meng, Yong He, Fuwei Zhuge, Noritada Kaji, Tomoji Kawai and Yoshinobu Baba, Ultrafast and Wide Range
Analysis of DNA Molecules Using Rigid Network Structure of Solid Nanowires, Scientific Reports, 2014, 4,
Avrticle number: 5252 doi:10.1038/srep05252

2. Sakon Rahong, Takao Yasui, Takeshi Yanagida, Masaki Kanai, Kazuki Nagashima, Noritada Kaji, Tomoji
Kawai and Yoshinobu Baba, Ultrafast Separation of Small Biomolecules by Three-Dimensional Nanowire
Structure, Micro Total Analysis Systems 2014, 2014, 2432-2434
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Search for novel optical and electric responses
in low—dimensional organic electronic materials

TR~ 7 VB T 228
FEHER () | /LRI SR GEAT) | $B7E 5 (BhZ0 « 1L AR (M2), IABFZe 2 (M2), AR E—RR (M1)

BHKKTTE R EL DO — 2 TH L AR @ 0 FIEBER « O BN BIF RS T a, E<I
IRy T OBRENE T EELMSRENETHY, TOBRBED AN =X LT DHFZE R4 O J51k
ERWTEIZRbIL TS, ZOBRUREMEIL &S ISR AE LB+ T ORLFNZ LTS
TWD, BT IR — s 7o IC L AR —E o P I ko TR T A2 LN TESD, T D
ROEE OO EMRILE T M ELOBLE DT CEETHD, T THX ITAEIEKTE TR ENCBITD
i 2 DXV T7 OMEE N LHNTHALNC T D2 8% B IICHFIEETT-> C&T2[1-3], LA FICAEEDOFFEN
BO—HERIN T 5,

1. &R @7 T OR—Ta XU TIZBET 5N R4

HLRE T I L, ADEREL AU HEMEEAN—E 7358 ®aF#HNICEDOERMEZH D% v
VT BRSNS, KR TIIRVTF A7 2 ZClO, 0 T 2R —E 7 LI BHI DWW T, 7= ANP R 7
a—7 5 NE#EAL, ZOEFIRBIZOWTREILZ2], (bR —7 2175 & rEDETEIR D & - n BB DOW
PERENFE LA L, IR —NERREZ A T 28912705, EZITEA NI D 7 = LN
L — —ZRH L2 A, - “EEOWINERE TSSO L, 2eVEL T DR 3R/LX — Gk O WL 5R
FEMPENNL T, ZOWRDFRNND, ZORBHIBITHLF R —E U IR OWTE R Z T o7, Shlcrafp
TEIIZ BT 2L FIN B DRFH EALE AT VAL DRI D> B [E A% DB IRRBIZ DWW TE 51T -
77

2. HERE D TICLDT T~V AT D5

BHANREEIZ BT, ERRE D TITBEASNVAL =Y —2 AT 58, @0 T EHNIZB O TORE
FRENT=F ¥V T NEIGICL0ETL | BRI A T2, 100 7= AND (72 Ah=10"1°) FEJE D/ L A% F 5
THE, BRBLFEAWRE DRI A — /L CTE T OEE N FHE SN E IR RRE ORFIIEO B VA4
REIND, D7 IVAITT T RSO BB D FE TSIV TS, FAE LB ULV AD IR
T2 NI D282k, R OB )7 OEB OB 2 L2 HZENTES, ERTIL,
RIF AT 2 BLORI 7 2= B =L 2 GUTHEZA T o1, EHHORMEHI BT | BRRFAYIC A RS
NI RIZ K DT T~V TR D BRI B LT, F7- i e R AFHE NS Z D 3B LRI OV TE
2251772031,

[1] Takeshi Koyama, Arao Nakamura, and Hideo Kishida, “Microscopic Mobility of Polarons in Chemically
Doped Polythiophenes Measured by Employing Photoluminescence Spectroscopy”, ACS Photonics, 1, (2014)
655-661.

(2] MABFERC, /NMLUMISE, FEESCR, "EEMEE S TPEDOT-CIO D7 = AMPIBIEWR I/ ", 25 75 [F]
ST ER Pk E AR 2 (IEVRE R T) , 18p-A2-9, Rk 26 429 H 18 H

(3] MGk, #EEE, FEHIER, "B NIZBIT IR DT DT 7~V B /", B AR #
o 2014 FEFKFR RS (PERRS), 10aPS-82, SRk 26 429 7 10 H
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Orientation of p- and n-type Semiconducting Polymers in thin films

TR MBI TFER, N Fr—E VR ATRT b —
REF BERMD), K2 (AMD, J7 ARG, KEF E1E(VBL SEHEEED). B IR (BdR)

B TEEAT S 2%, HRT D BRSSO FROAEE IR < B A 2T D, Y5 S L—
IR NE TIZ, BKMERE D1 &SRS 2 KRN ILER T2 2 & THUKIMERE O EHN AR - 72
B FIEOFHRIN FIEE e = & 2 LD (AR A BBV, AR TIE. ZoFEZ V., pilE
I O R i 45 1 D 43 - Be A 18 28 AR & 7= BB RS
L ORATE L . BN XBBELGISAXSIIE. () (b) G
THEF OE S+ OBL G B LR 2 HwET 5, r

Pl L OB EER S S T IC I3 E L E L, PBHTH L O Ceflis
N2200 % v 7= (Figure 1), Z 4V 5 O &5 DIRE TR 6 |
AU F Y A MEEATRL L, £, ERIRORBEYEH
VY, P3HTH L TIN2200 D HLAy 7l A AZ HAZ 6 8 RFE L 7248
H.6 JERFEL, P3HT & N2200 % /KR L T L7
& 6 AR LR+ 6 MRBBA R L G onr Figure 1. Chemical st(;sLTgtures of
E%O)*%iﬂa:%f\ Gl-SAXS(EUE\ Jﬁ%?ﬁﬁﬁiﬁ?ﬁifﬁ%ﬁ%‘?@lfﬁﬁﬁ L/ (a)P3HT and (b)N2200

P3HTH5 L TIN2200 D T 2 ik DZ L 2H. q=3.83nm™(§) 1.6 nm)3 LT} q=2.62 nm™(¥) 2.4
nm) DELELD BT S IR OE S5+ A A OB EE 2T TE 5, IREA Y F v A MR,
P3HTI5 L TIN2200 D 7 A ZHEH RO BELS EZ 4, mAh 3 L N A @8l < iz, L - T,
Z OFEFTIE, P3HTIZedge-onfL 73, N2200 (Eface-onfl RN S D Z L RNbhote, RS
PRES LOR AR T, &@m0 107 A 7HEHEROBELN & bIcmiFmicgifll < nz, Lo
T, ZNHOEF T, £&0 1L E biedge-onfidiiad & 5 Z ENBA LMoz, 2, 2 b BHE
BEE, @ TF0T A FHEOTRNCFE S 59 =312 nm™ (K 2.0 nm)IZ3RHEGEL B — 27 238 S,
edge-onficial Z +3 Il ko7 F F L BRABINTWD Z Enbrodz, BLEX Y AFEEZFHATH &
T, Bl D HE 72 5 plis L UONREER S S OERFRNA R TH L Z L 2R LT,

e

Log intensity / a.u.
Log intensity / a.u.
Log intensity / a.u.

— In plane 0.39nm

. In plane’]
0 4 8 _12 16 0 4 8 12 16 Y S S a—

q/nm q/nm’ qf nm’

Figure.2 Out-of-plane(blue) and In-plane GI-SAXS profiles extracted from 2D images (insets) and
schematic images(besides) for (a) blended spincast film, (b) 6-layered cospread monolayer film and
(c) 6-layered alternating monolayer film.

E= 3 GN
1) S. Nagano et al., Langmuir., 24, 10498 (2008)
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Studies on helicity control of macromolecules and their functions

TEATERE MBI T B
JNEsRR (Bd%) . Bmyrds GEAD) . ESE GERED . mEE (8120

(1) bEBABEZTEE L TRELEOBABS FORREALENENS LADIEH

A7 m~ 7T 7 4 — (HPLC) (2 X 202Dl Ot ®E) 13, St iR oy i
SO TFICHG TH D20, ERLEZEGTLX T LAY -« 7 VHEIOMSE « BIRIZE W THERD T
HHERHEME > TS, TNETICH, K% 72 HPLC X 7 VEEMMABE I TV D, KR
PER O HIER 2 B EICHIBE T RE 72 5 T VEERNITE - 72, AR TR, RY 78 F Lo OfIgHIc
7 2= VIEBEANLTHRARY) 72 F L UFERE G L. ZORY v =2 ERRE TERENET
Na— )V EHBEERAIELZLICE-T, R ~v—FHHIZ - FHREZOLEAMBENTHEIND 21T
T, —HFEINTEOHEABENNFEET Va— L 2R8Il RELEHZLRESE L TR S
LT EERM LI, &0l ZORI~w—%T VBT NMICa—T 427 L, HPLC HO X ZVEE &
LTUSHLIZE A, HFHEWT LV a— Va2 E0REHRE 0 7 ARICEIRT 2RIAEIZ LY . R~
—DLEADBE A AECHB TS, BRE LT, BERMEEKORBIEF 2 AL v F 7452
EATHID T Lo, ARFFETRAE L7 HPLC i IV 7 LAHFWD Z ik ZhE TREECH -7,
BRI DI FIEMER DTG & XV AEE OV LM ORIEN ATREIC 2D L HifF S D,

EARET—AREE0

Racemic
Compound ‘ - A h A L RIEATRER
iJJJJ: KT EF L HEKE R
s 31 TC.{. L =358 4 IIE B 00 #51 #E0 HY B B 75
AMM - A b HPLC A+ S LEER
. >/
V Detector|

"-I, Chiral column Jp_ BT

(2) ALRFVILEFZFTIHEBREN FHOOLIAEER _ESHATS FORAR
ANARIXINEETT D m-¥—7 2= )VEREBENEEE LTI VRVBRR Y ~—03 LR ¥
VVKRE LD TRIAFERKEGEZN L THEEBLOEERZO “ELEAMEEZERTLIZ L2 A
LTV D, AL T, ISR R ERILZ A LT D VR VR Y ~— % FiIcARk L,
ZOHOCEAEMIONWTHRF L, AHEHY. XY ~—0f 6 (CD) A7 M a2 JIE
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L _ELEAERRT A EB hoTe, —FH, TXFINVERIIXFINRTIVGEFET, 70 %
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FEOXTNT I v EANWT, ZOSEBKEEIZER (ee) I2XT 5 CD MEDIEMIEHRE T =L 2
A, EOIERIENEEZRL, DHEADOHEFD Nee lZk L TARAFHEIETHZ EHHALNTR -T2,
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DNA ZFHEHDO TAHA—a iRk
(Conformation analysis of the DNA duplex)

T FE R B TR
WIS (%) MR () | s Bk + GERRD) | A IIEER] (RE234F) | L/ th (- 24F)

Bex 3wt Fzoa IELiREF AL, AT MEEEZ LB ELW T2 =7 7'a—7 %% 3L, DNA
DECF R BB YRR N T L= M2, 22 CmRNA O A B IEL T WXL 7 — Pt A6 . Lnd
HFIPN T RNA O EIREERR N A7) =7 P e —7 o ata L 9,

AWFZETIE.DsRed 2 — KL TWAH 7T A I Koy

8E,2: 5' -CE,ACE;GCE;CCE,TTE,GAE,ACE,TTE,C-3'
B XS MRNA O % 2 — 4w R & LU = B6E,2: 5'- CE,ACE;GCE;CCTTGAE,ACE,TTE,C -3'
i : o ;E Y < B6E-3: 5'- CE,ACGE,CCCE,TTE,GAAE,CTTE,C -3'
77— 7 ZeEt Lo, RIROD p-ribose & &< B s 2Q-4E,: 5- CQACGCE;CCE,TTE,GAE,ACTTQC -3'
Ds-ORN: 3- GUGCGGGAACUUGAAG 5

B A FFORMIEOREE T F 1 7%, OB 2
V=77 a—7f535 L Mffcxs%, £2C
Fig.1 ® X 9 IZHi RITEHC E, 28 A L7k x 72 ) =
770D*“7¢%DX|:+ /\EJ_(:L %O) RNA nuﬂﬁkﬁ@h%\
Buffer DA DR TETIHAT-, ZORER, KIRD
X VAT R2BILBIZE 2 §RIEEALZY) =7
7'u—7 8E,-2 1%, #—7% v s RNA (Ds-ORN) FEfF
ETFTEHZICHEE L2 oD, Ds-ORN & " H

é’ﬁﬂ%ﬁkezﬁﬁ 5 ﬁ%iggﬁlif&f)‘o 77:’_0 I T E2 % 2 (a) (b)
FRIER D LT 6E;2 B L UNBE,-3 kit Lz & 2 A, 300
Ds-ORN 7#(E F CHaymuyvit a2 L, v 7/
Ny 77 Z o R (SIB E) 23500 Riifgl2iEdT 5
EREY) =7 S a— T NGRS, FenTTho
Tu—7HEWX 7 LT —EiitEE A L TEY .,

Cell lysate F T4 B[] A > F aX—v g LTHo
RIS o Tz, ol 0

YT KA T mRNA O ek A 4878 L. Cell B wavkngtvom.

i ooo i

OPOH OPOH

Flg.l. Sequences of the probes, substrate RNA, and
chemical structures of the perylene and
anthraquinone linked to p-threoninol scaffolds.
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lysate 1 C % Ds-ORN 23 FTRE DM@ F L 7=, Lo
L Cell lysate FFIZE £ D X v /X 7 BBk & 72904k
MV =7 Ta—T70nMHEER LD,
Ds-ORN MfFEL7Z2 THhHEAEZFH L TLE T,
Z T, KHEMNTFEL TH RIS T 5720

RY L ORRE A THL T b T7X 0 (Q) ZEALZY =7 7 —7 2Q-4E, %

Fig. 2. Fluorescence emission spectra of 2Q-4E, in (a)
the HelLa lysate and (b) buffer. Solid and dotted lines
indicate in the presence and absence of Ds-ORN,
respectively. Solution conditions were 1.0 uM probe,
2.0 uM Ds-ORN, 37 °C.

FJX D+ [-/71:-0

ZTOREE, 1) @mWX 7 L7 —ViitEaE#ERF L, 2)%—4 >~ b RNA & “EEHEA L7ZBRICRY Lo 2E)
SN2 QLA RIFTHICEA L EJREE L OICKIRD X 7 AT R 4 5346 A L 7= (Fig.1

), ZokH) =77 e—7H
Uy REBITEBIE T L,
RO A~ Lz, T OREE,
S/IB=1600 | Lt i

ICENAFEEZEANLT-E Z A, Ds-ORN FHEFEFTORY 7 75
—Ji 5% =%y b RNA{FE FCITHEEBEE T E 700 6E,-2 &Rz
Buffer 11T S/B ki 1600
EIRECh D, £7- Celllysate F TONy 7 7T 70 Rt d QFRKEIZ XL 0+

IZH 2 L7-(Fig.2b), Fx DHIBHIRY |

il X4, Lysate F1°C % S/B=40 & 47 72 &L % #EFF C X 72 (Fig.2a),

=AY,

%I 2Q-4E, 2 L T, FEREL

TWATFTAIRE RF AT 27 gy LTWOARWHITE T
DsRed 233 B L CW A TIZ_Y L AT iES < FHuovig

SCHR

TR O mRNA O A A 72, £ OREF, DsRed Z#=2— R L

FE A EFIEEIE LIRS TZD
SR BIE ST,

(XL

1) H.Asanuma and M. Akahane et al., Chem. Sci., 2012, 3, 3165-3169.
2) H.Asanuma, H. Kashida, and Y. Kamiya, Chem. Rec. 2014, 14, 1055-1069.
3) H.Asanuma and M. Akahane et al., Angew. Chem. Int. Ed., 2015, 54, 4315-4319.
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Studies on structure control and functions of macromolecules

TEEWFPER AL - A TR
BIEAMED (Bd2) . Vot RRS (MEEdR)

AMFFETIE, HEPHE SN TZm S FOERRFIEORIE L | il S i@ s F OG5S < Bhe
OFEBLLEICHEZOI LT, LFOT —<Z DI EED TV D,

(1) MR ESHBENC L 25 B 7 T4 U EAROBR

=LA OMINESGICBN T, SEIFRV BV ZTEARMIERHEINTEY ., o1 EOH
ORI LT, HEEOHIE SN A OB TORBEERNBAREE 720 | 2SS X HEEMES ST
DIEEPITOND LT ->TE, BTFFUVEAITBWTIER, &I, RE—a U fEieeED
itﬁ?ﬁ%é}%éﬁzwXﬁz@f“ﬁﬁ@ja’ae:%wuLﬁ%ﬁ%ﬁ/%éﬁkéﬁé LT VLS hTFAVE
EMNAREE 725 TV D, i, KIFERIZBWT, VEV I I UINVESTHWLENLAT A LR =
MbEE, VEOT 0 N BN BELDIRED T A ALY AR ZAE SRR E) (RAFT)
’r%%’f%%‘: L CHINZIEMAL T 52 & C, ITAVEETHLI B Z7EHENARERI L&A LT,

DEARITIEBME 7 ) —0) E o Z7EARE L USHED S b REKEN, KEFET, FAZAT
wmﬁbw\%ﬁm~%»%%v(%ﬁ%ﬁ@ﬁ%@ﬁ@%(mdﬁﬁmiw\H:wi—?w%%
%ﬁﬁig%ﬁﬁéx?vy%%W@uEyﬁﬁ%ﬁyﬁéﬁﬂ EEbZ ea ML, SHIC

BREEZATD EREMEF AT LEANSLZ LICkY, WRREREEORY) ~—NAKTHETH
oto_®i9@%ﬁi—?Wﬁ%@Kéﬁf%6tﬁm\EAT%F@EK@\4%®E%@%ﬁ
WrEEn D,

(2) &/ ~—BESIHIE ST E 50 T OREE A Rk

BT AERIZEB T D EMOMBE O —21%, RAOE GO L HITFE / ~—BSINHIE S iz 1
Amﬁ%%%ﬁé ETHY., ZTHITEY ARED FIZH L CEERMERESCHEEDIR G- N TRE L 72 5
EHIFF S TWD, AWM= Cldmil, BRGRMEZ L5 7 P ARSI EY, E=vE /)<
— & JFEE U CESIDHAA EN T ZBER P O4 ) d~—2AM L. g T P h/VEMNKEIZ
KD BRIZHERE T2 Z & C, BEAORIE SNz =R ) v —O% A %E ARk L TE 720, BRI
WTHLHLZ EhoEnTER) v—DOEMRBKREETH -7z, AEEIL, fHHIZATF LT 7 Vb
R AT NI EDE )~ —EHN BEESLCEZEEKE L THARENRZ~ VA 2 RFEEEREAKRL, =
NEATFT L EHEEEIECT VNV EIRELSTH 2 LT, AL EHOE /) ~—EF2 I S iz
maTERNY)~—OERICEI LTc, AR ~v—iL, N E<FECTH-TH, fliHOE /) ~—
BLHIDNEFIZ L 0 R ~—DEfRMECEBEW M 72 SICB W TR ZME A2 R LT, &Iz, gD
ANCHRMEEE N 8 51T & MR Bt nm B L, £/ ~—EAIc L > T, AU ~—DtE
EAEEIHIE T2 Z ERFRER Z ENBH LN E o T,

(3) kT /) ~—OREES L HREIES 01 DB

WA, Bl TR 72 AL RO BLE N D | ﬁéjﬁgﬁf%wfﬁumm AHET DR kDS
MEFEEE TONAFR=ARY v —OREPEEMAINTETND, RIFFEETIL, TANVES
Tz AT anR ) A FEICEBIZEEND RAREROE =/ MEEMIZER L. Zb DL FEIEICE
DNWT, AHBRE/ ~—LRICEIICA VT 4 R, ATF LR, 77 IUAROIIITHEL, 1€
KOBEGOMAZNEN L THEURESRZHIE L, RARHROF R EHICES  Frtk 2 A3 288
N%ﬁN—XﬁUV~®%%%ﬁofwéoMﬁﬁﬁgiﬁaihéwfﬁyﬁ\E%@ﬁV747
T%D%ﬂEW@EAﬁWT TFE ALV, HEAIOFE T TRt a2 2T, —H

AR LD S, mOWESKMMEZ R B-E v CHUORSN —E-EGEA L. MWEREAE
fﬁzﬁ%?@tét/ﬁﬂn”/f\ BIICEBRARER Z LICERH L, TOEAEZHRFI L, £<IT, 74
27 L3 —/LH TR, WEBRIEIE 100%BR5R T HBBRRIN T P NVEEN AR TH Y | AR Y ~—
IINERZ FHICH T DIMEPERE Y (Ty~160°C) AU ~—¢&7bZ L& R L,
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FOURRT /b BESR APOBEC3H D #%EAHE A B D F 3B
Prediction of DNA/RNA binding site of cytidine deaminase APOBEC3H

TR AL A TS BIREEM2), BT (D2), MBS A FHd%)
Ml BIER A — BRIRIFI B2 — G  EAEE AE(ER), Bl EGEER)

58

TF VUM {EEESE APOBECS (A3) 1%, HIV-1 Z1ZUH LT DL by A LV ADBEG#E A HIH] 35 Z L3 IS
NTEY, BETHL - AREDNADTAF L L F V2T AF U BT D RIEE A/ 95, A3 7
FIV—R T T AT A0, EO A3 2B W TH—AS DNA Lo aERITHLM T /> TV
u\. A3 TrIN—HRIED 1 O ThD ASH OEERTEMEIT—AE RNA LV ESNS. 28, o

I RLNZW ASH BB DLOTHS. LvL, —A$H RNA 23 ASH ORERIE AR E T A1, — &

fﬁ DNA EDFEBREA L FRRICARIA S TR, ASH O SEARKEEE HITESN TR =8, — A8 RNA
(25D A3H OEEFIEMO L EME LR T — T AL TS A2 TR L L.
KB

Discovery Studio 4.0 (Accelrys )iz XY, ASH OFRERZ OHF TT I/ EROFEITES K E Y A3C Of5 itk
WEEEFRIZ LT ASH OFRERY —FT NVEEEL, ZOHERT vV EGRLE.
FER

ASH OFERT /W id bl TRy, BERIEEFOED MO A3 77— "I E LT,
T AR S T TRV IE R AR () , LM OTEIRIT A BN (OR) 2 O CWAZE, SOIZEERIETEF.OEL O

IEER 2 V2T A3 OREE CTIBEL TALNAIEE L TWAHZ e -7 (Fig. 1). DNA X
RNA 28, VR IEICH KT DA BMER OCDHIEND, BERTEIEH Lo EE M EFFEMAERANELDLES X
bd. ZOZEND, —AREH DNA &—ARH RNA OFE G HEBIFEBEL TR0, — A8 RNA BNEAREAIEL
T ASH OBERIEM AL ET L2 Em IS,

61T, ASH OIEMEH M E D BT I 2 E AR T2y, ZAUSMMO SR FEEREA O A3 (ZIE L
IRV CThH 7=, ZOZEMNE DNA & RNA ZikBIL7eVy ASH R5H ORRETERAEE 1, TE M O
DR IE B N5 L CODATEEMEDN DS,

(A)

5.0[kT/e]  +5.0 [kT/e]

(B)

-10.0 [kT/e] +10.0 [KkT/e]

Fig.1 A3H MOFREOD—FETIL

A3C %8R ASH OHREODC—ETFILEEBEL, BERTUVYILETELT-.
(A) £5.0, (B) £10.0 DR — )L THERTUIvILERRL-. FBABETR,
HFRAEEFERT. BOETILLICHBOD AR THREESFRSLIETRLE.
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Structural stability of the plant proteases

AR B R
R 1L HERE (HEHR)

[iZzC®IZ])

WA, 7 MENTIZ Z - CRE B I 2 RERE R ChH 7 e T 7 — B (R 7 a7 7 —8, VA7 A
T T =Y, TARTGX BT T T —Y, &R 7T T — BRI EEND) NS EAFAE T HIEN o
TXI2, 209G, i AT AL T T 7 —BHE (S 773 —) 137 1 75 LHIIAFE, EFDImIR
RA~DIEE 72 E I 07- 5 EWHEEIC R D D, O THIEECHEEZEMEICB W TERZREN %
HT 0% o070 2T A4 NI <POEIBIEREZDL DZENHLILVTWT, ALK, A< FEERAEN
fAREINT&E~, ~FTRILZ7 IV —DOX A T7NV—, =XZHFE, PLFIlE&GENd7077
— B OMIEITEA T 2o T,

Bex L, YV RENSHIEMDO BT 0T T —8B T AV A LEHEEL, EiEHIET AV A LD
REEEARIE LTz, SOIZ, TAY T ALEa—RT 58D TR cDNAZHEEL7-, 2T, ZIHM cDNA
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HAER, KIGE CRISE o7 ar 7 —BE ARE W) 74— T 0 7 R R TE T
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IR ERTF RN RS QUK A R LT, SHEITEORINEZ ST,

[FEF =]
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Na-phosphate, pH 7.0, 300mM NaCl, ImM EDTA, 1mM GSH:Glutathione Reduced Form, 0.1mM
GSSH:Glutathione Oxidized Form,0.5M 7 V¥ =, 4C) 2% L CEMNT L=, IRWNT, GSH, GSSG, 7 /L¥=>
BT ChRE LTz, AU IR AR L ChREL, EEOERIIINART L E CD AT MVERIE LT, IRAE
%, WIEAFL, % SDS-PAGE TiBBFL7-,
2. AERE T =)V T 4L T DY T DI fiR

BIBRARTLS 7 VDI T =)V T 4 7D CD AT MU, IELL T 4=V T 4 7 W TSI R %7
D, 7S THRIESN TN D7 BT FROYIM S CIIGRBU I B WL L2 > T, LINL7ein, ZOU7+
—NWT AT TN ACTIRIELTZEZA, BH MG 10 B RRE CHfiESig-, o/ \B— LT, &7
a1 TLLTICRD%E, 8 1.5 TRREOW R 2% 5678 Blasiviz, ZOMRIRRG 2 #EITY
T A —IVT A4 TR T 7 —4#2 T NS T o7, £, 30°C TIRIET DL iR E S £ -7, BiLE,
Bk % 725 CIRAFLTE o TV D 43 il R % LB AT T 228, E72, BIPRefEmmi Ao TR,

(5% D5 ]

PRIBTEMELTHIBARIY L T A DDIRFBERETHEH COMNEILIO7E, B OO S5
a2 T BERHD, — T, 2L, RTEAERRY T F REE O TGN T F RG-S GG A 7R~
BN ALLER T EREETH- T, 7 u7 7 —BORFEZRL FHIDITRDDE LR,
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Highly Bent Crystals Formed by Restrained © Stacked Columns Connected via
Alkylene Linkers

HANPTER BRI R RREEA TR LA TE =
R (Bh20 | B RE (FEHFIER) | 100 %ak (Bd%)

1. IXC®HIT

7 B F O BERMEIL, —MRITHE S T O FRIINCKRERFT D720 o F R mA i+ 2213 HE
TRIRETHD, Lo, ARNZS U TR Z ORI HIE 35 2 LIIRIEWNE TH D, Fox 13, 7 FBLm
HIEH DB 72 BRI & LT FR#Rk ZARDT V¥
VUBHIZE T 20 o R E 2 LT8R
W ZERZRGFL, DTN RT AT L HDE
WIS E T, EAIREEIC IV T B A& D 2
BN RES SRR D\ yF o TG R L H T L2 .
HLTWD, STk A, TN RO
LT DRE e n TR E | BARDRSDT IV
FLUEHTRMBLIERNR " BIK 1-3 28U 200 um
;)F,ﬁi“g;k.E%%%Zi?i?;;f;j;g;gf;:g%; Fig. 1. Macrocyclic dimers 1-3 and the bent crystal of 3.
L7z,

2. EREEE

HEDOE W T
1BILO2ITVWTh
&R O b bl D A
LTz, 2D
DR mtEEEZD &
{Z Materials Studio
7.0 @ Morphology
A=A VN3 IANER
BFDH 1EIZ X2
pu AN T A 4T o
12EZAh, n AEYFx
7 J51 (b #ih) 12 Fig. 2. Crystal structure, shape, and morphology calculation of 1.
REMOT R IT B 70 fE G 2 LD LR RS RAME 6N (Fig.2) . £, X #RIEHTE W - m i
B, BRSO BT T 0N 1 AZ X T DI E—B L TODIEN RSN,

— B HEOEWERIRS T 3 13, FLEM LR E Lz
(Fig.1), & i db & DR AL A7 ~7-L 24 DSC JIERB LN X
PAEIEREAT D LAY 3 13 mEAH SAKIRAR & Ot it C R DB A
Bl DD Doz (Fig.3), DFED ALAW 3 1%, BRI E DR 23
DHINZT NF VL HDBLEZ R EZDZENTED, DTS,
FIRBEEZ Y D5y 035705 OO OBICIES 5L T,
iR ST GBSO NTZH D THHEE 2 HND, TNHOF AT, =« 3t
Beoy T OREIMEE 3 L~V DOREEHIH LN TT A T5 BT
BILBRZR,

- Fig. 3. Superimposed crystal structures
[R5 of 3 at 20 °C (red) and -150 °C (blue)
C.-M. Chou, S. Nobusue, S. Saito, D. Inoue, D. Hashizume, S.

Yamaguchi, Chem. Sci. 2015, 6, 2354-23509.
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Molecular Dynamics Simulation of Human Hepatitis B Virus

TEEWPGERE AL M) TR
e HEEE)

B BUFR Y4/ A (HBV) L, MK %EZ L C ARG T 5, BT —lIEDSG & &, UANVAF YT L7200
e 723580305, XrUTIIEND HBV (ZXVIEMERZRITFRZ ISR /RN DY, ZORER, JHE
2RO 2 DA PHEIC 2D, WHO IXA SR T 4 BAD BAYEMF X Z DT HoTRY, 2D 17413181
FFROGHHE T TDHEHERIL THD,

HBV DVEHEHELL T, ZDOHIHY A7)V Z2HE T L ERD IS TOD, fRFERIZ: Entecavir |3,
HBV @ DNA O & pilife & flE 35, X7V AT RO EL R TERSNIZ 3K Th 5, BIfE Entecavir 73
RN TEDINTVERAL TODDONEID > TR, TRIEIZ Y 72> Tld, Entecavir X4 —4% —THE
THLERDD, ZOHF T, [EANCIEEZ R OU A VAR EFNTETEY, Fil- 2 EKOBRB N L EINL T
Do

BB TR R AV DT, BIRITMBAR O BT N R ED o7, AR J:Dl‘l’ﬁﬂi%ﬁ%oé'?%wx IRILTC,
DI 7 v ATOIEFIBAFITEE L, S RARIEFNZBHIE T D702 ERDIERIRE DI (v

ANAHNTNDDNEFNDIEN, KREIpeNepD, 2D, Entecavir DEDIDNZTAVAIZEIAE
TN DDNES) %@m%#%ﬁ BHABNTTHIEN, AFREO HIJTH D,

FHHEETHDIZIE HBY UV T U RO BT AR DD, LNLRRE, BITEARIIL TS
Protein Data Bank (PDBY DT —H|ZiF, & TORALAAZK LT 147-185 FRIEN KL THY, £hb
e T AN ENS D, Discovery Studio @ Modeller ZHWTIhbDORIBEEAMHTELZ, (X 1)
Ltl. ZOUANVAT T URIZRNA & AL, G0 T B 1R R E T o T,

Modeller IZREBEREIFHTZINTZ HBY UANVATT VR,
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Molecular Dynamics Calculation of Polymer

TAAHFTER AL B TR
FREA R+ (Bh 20

o FHEHT B B AEOHHPHEZATHWOLILTEY, 470820 BKRE, B2 TI7hivT
Wb, Fil-7em 1+ OARTIET Tl @ FEOBEONIZEE H<HhbRB I Rb I TETEY, ZETIZ
w7 T YNEDBIR DT DR % I BRE T VDR ESINTND, Fiz, T Iab—Tar D5yl :m\ﬂ)
BT HE —RENRET TCREALIZET VL TO 181 )% (MD) 5HRAITOZE T, @y a5 -iEHZ L
KBTI R DR < ORI THOILTE TS, LINLERRL, ZOET /L im’\%%ﬁ%&/\zt
FCERTHAUEET VO ALFEIR BT ANLILTORWNWEWD R GB35, o, (Lg%
B ANT=RJFHFET /L TO MD #HEAEBITOITNDHDOD, — 75 - Y720 OBEA N/ NS, o0t
%%é&:}iﬁﬂ%bﬂ\ék EUAVAY/AY AN

RIFFENE, — 0 TSV DOEAEEZEEDOR S TOEA LTS, SOIC2FT-ET /L TOMDRH
ZHIET, MDEHRAZITIICH > T, b o bbb L LW IR 2 i T 5 LB DH, T T, AREE T, )
HEAE DU ZAT o T2, FaZ<HDFE T OHF T, IKEDOW NG TR, N EERARI=F L
(PE) &% —/27 v e LTz, MIHIEE D ERRICIZIALE A S Tuvb | Material StudiolZ 41 L 72 Amorphous
builderZ VT, AN 0.5, 0.6, 0.7 g/cm’iZ72 00 MERLTZ (K 1), DT EN 7 7 RIRREBORY =F L
VIMERS IV, 20 3TEFAD WAL B )] T, Simulation AnealingZ VN TEOD W IR D ER AT
S TUWND,

X 1 Amorphous builerZ VW TYERESNZEEE 0.5 g/lem* TORIZF L U DR FvFavh,
B HIZIE 5y F- & 5000 DRYTF L3 8 RIEFFEL TV,
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TI5—EHEERTFROBERF B ERAERENT

TARTIERE AL TAHY A BRRE T2 00 97
IRIFIDREEE (M2) | RS2 (Bd%)

(#5] FAT=HOBFFEE CTldFmoc A & RIEICED AR ME K TRV — A EIC_RTFRIAT T —%
R (RTFRTLA) L, SRR T FROWER LML TND, ZOHEITTFERELD o 7TIT7—BHE
ARTFR, RHWYYRYWODEEFRIZER B L | SR B s BRI L0 | R SR o 77— (P-Amy) 35 UV
TRHRD o 7IF7—F (A-Amy) A HETHZEAHONCLZY, £7-. BEEMIT RO RIF IR T
JVIR— AL A ZEB AL LT, EBIC, TARABIRE LI AR 5T 28 EBRE 1T o722
A, T ADIMBEHE LR EZWE T2 2R LTIz, TASAMIERTEERELL UL, e/ Vvav s —E
(GlW)bHY, 7 AR —AZP-Amy, A-Amy72 (T CTZe</MEH G (I-Glu) &ML L E 3228, SRERLICA~T
FRIIP-Amy, A-AmylZfLETHHODI-GlulIAER T, BERHROGIu (Y-Glu) iEMHEZ R E T 520300
Sfz, FIT AHIZE T, FFROBLEIEM O/ 2 — 2 DOFEWEIA SN 572912, Discovery StudioZ JHV >
TR LETFREEMERH K o 77— P-Amy (PDB 2QV4) *eMIMEH K o 7 Va3 Z—F1-Glu
(PDB 3TOP) BXUEEREH# o 7 /v a2 X —BY-Glu(PDB 2F6D) DIEMEEALEDRYF ool —ay
EAToTm BARMIZIL, BER LT WLV AR—ADFES NG WA T, LT X —0 1 (KBEHR) OFER TN E
TEITV, o —TIT—PHESRSTFREEERELOM BN ER X 7o 3alb—2 a0 THERL.

[SEBR HFiERB I ONER]  Discovery Studio ZfFHL Ta —73I7—BLHETFRORYF 7T —v
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Observation of Surface Reaction in Silicon Nitride Films during CF4 Plasma
Etching using Real-time / in-situ Electron Spin Resonance
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Visit Report

Dr. Fengdong Jia

School of Physics, University of Chinese Academy of Sciences, Beijing China

It is a pleasure to submit this report, summarizing important aspects of my stay at Nagoya
during the period of 1 February to 14 February 2015 as a Visiting Professor at Nagoya University.
First, | would like to acknowledge the funding provided by VBL for my entire stay at Nagoya and
the close interactions with Professors Masaru Hori, Keigo Takeda, kenji Ishikawa, whose
hospitality and intellectual capacities made my visit an unforgettable cultural and scientific
experience.

During my stay at Nagoya, | had the opportunity to directly interact with graduate students and
several faculties, and work closely with Professors Hori and Takeda on plasma diagnosis work.
We have got the spatial distribution of OH radical generated by atmospheric pressure plasma
which is created by Prof. Hori’s lab, the results show a uniform distribution with high density
OH radical which is very suit for the applications on medical care, | do believe that Prof. Hori’s
lab will show great contribution in the fields of plasma medicine. And | also discussed with
some Chinese students and teach them about the plasma diagnosis.

During my stay at Nagoya, | also visited the exhibition of Nobel Physics Price of 2014, | was
impressed by the great work of Professors Isamu Akasaki, Hiroshi Amano, | really hope that the
Asian scientists could get more Nobel Prize in the future.

Finally, | am very appreciative to all who made my stay at VBL/Nagoya University both a
productive and an entertaining experience. | hope that my visit will lead to long-term
interactions with VBL faculty, resulting in joined research programs, the plasma diagnosis and
plasma medicine. | really love Japan and hope to return to this beautiful country in the very
near future.

Sincerely yours,

Fengdong Jia
2015.3.30
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http://www.nobelprize.org/nobel_prizes/physics/laureates/2014/akasaki-facts.html
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Days Spent at VBL, Nagoya University
From April 14, 2014 to August 14, 2014

Dr. Lijia LIU, Ph.D.
Polymer Materials Research Center, Harbin Engineering University, Harbin,
China
Liulijla@hrbeu.edu.cn

First of all, 1 would like to express my appreciation to the Board of the Venture
Business Laboratory, Nagoya University, and in particular to Prof. Eiji Yashima
for providing me the chance to spend 4 months at VBL as an invited visiting
scientist. In these 4 months, | worked with the members of Prof. Yashima’s group
together; all the people are very kind and helped me very much in both work and
life. Here, 1 will also give my deep thanks to Prof. Okamoto, Dr. Ousaka, Dr. lida,
Dr. Taura, and Mr. Makiguchi, Mr. Tanabe, Mr. Tsuda and all people who had
given me help during my stay. My life in Nagoya has been a unique and
unforgettable experience not only for the chemical research but also for feeling

Japanese culture.

During my stay at VBL, | had the chance to touch the high level research and
discuss with researchers and students of Prof. Yashima’s group at the Graduate
School of Engineering, and to learn the advanced concepts in polymer chemistry

which was developed by Nagoya University.

| enjoyed the 4 months’ research work very much together with the members here
and was deeply moved by the diligence, perseverance and strong passion of the
members of Prof. Yashima’s group at the Graduate School of Engineering. It was
especially enjoyable to feel and expose our research work together with the

member here with so much enthusiasm and motivation.

It is very impressive the broad variety and high scientific level of research works
which are being carried out in Prof. Yashima’s group at the Graduate School of
Engineering. All research works are excellent and of a high quality. Working in

Prof. Yashima’s group provided me a deep insight into the variety and complexity
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of the chemistry in the fascinating fields of organic stereochemistry, chiral

polymers, supramolecular chemistry, and other unique features related to chirality.

| benefited so much from my stay at Nagoya University and in Japan, it was not
only a happy and unforgettable memories in scientific research but it was also a
fantastic opportunity to learn more about Japan, the Japanese style of life and
unique culture.

Finally, I would like to thank once again Prof. Eiji Yashima, Prof. Yoshio

Okamoto, Dr. Naoki Ousaka and all the people who had given me help.
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Memorable days spent in VBL, Nagoya University

From November 1 to December 1, 2014
Prof. Xingguo Liang

Department of Food Science and Engineering, Ocean University of China
Qingdao 266003, China

On April 30, 2011, after more than 5 years’ work in Nagoya University, | went back to
China and started my work in Ocean University of China. As | studied and worked in The
University of Tokyo from 1998 to 2003, | had lived in Japan for more than 10 years. | loved
the life with both hardship and happiness in Japan, and many days are so memorable. It is
my great pleasure to have worked again for one month in Nagoya. Here, | express my
great gratitude to the nice management of Venture Business Laboratory. Especially, |
appreciate professor Kamigaito, professor Asanuma, and associate professor Nagono for
their warm invitation. | also felt very happy to visit Nagoya University just one month after
professor Akasaki and professor Amano were announced to win 2014 Nobel prize.

Professor Asanuma and | have worked for more than 15 years on the construction of
light-controllable nano-devices by using azobenzene-modified DNA. One of our
collaborated research projects was the photoregulation of gene expression by using a
photoresponsive T7 promoter. The light energy which causes trans-cis photoisomerization
of azobenzene was employed to switch the movement and activity of functional DNA. By
using modification of azobenzene, 2,6-dimethyl-methylthioazobenzene (S-DM-Azo),
which were trans-to-cis isomerized by 400 nm visible light, GFP gene expression was
successfully photoregulated.

The aim of another research work on “Nano-process technology for advanced
functions” was the design of a photoresponsive DNA gel, whose shape or hardness is
expected to be able to be controlled by light. However, for preparing a photoresponsive
DNA gel, we met a big challenge of low trans-to-cis photo-isomerization yield due to high
concentration of azobenzene residues. Unlike normal DNA nanodevices at a
concentration level of less than 1.0 uM, the concentration of DNA oligomers has to be
larger than 1000 uM to form a DNA gel. As a result, the concentration of azobenzene
residues was higher than 5.0 mM so that the absorbance (even with 1 mm optical path
length) at 360 nm (for photo-isomerization) was larger than 10. Obviously, light cannot
transmit to cause enough photo-isomerization. We tried to mix natural DNA oligomers to

lower the concentration of azobenzenes, but the effect of photoswitch was not good
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enough. Maybe it is a good idea to mix with other gel like agarose without absorption at
360 nm. We are still working on this.

During my visit in VBL, | also participated in the regular seminars of professor
Asanuma’s Lab, which were carried out twice a week. It was so nice to discuss with the
young students. | learned a lot and contributed my suggestions without reservation. On
Nov 27, | presented a lecture titled “Nucleic acids and molecular recognition - Mystery we
understood from study on nucleic acids”, discussing my research experience on nucleic
acids. | also talked with many professors and friends in the area of nucleic acid chemistry,

including professor Komiyama, my supervisor when | was a doctoral student.

A photo for the Lecture in VBL on November 27, 2014

It was a nice experience for this special month staying in VBL. | hope all of us are
encouraged by the spirit of Nagoya University and by the outstanding contributions of our
6 Nobel prize winners. | will keep working hard and expect to visit Japan again and again
as my second hometown. Finally, | thank again all people who made my stay in VBL so

productive and happy.
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(Nanotechnology Platform)
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AR :F-14-NU-0014
FIIHFRE JHEERIH
FIHRRES (H AR

Program Title (English)

IV BEHBER-4 B AU BOSRENC K D FRIEME T/ R D 18 BE T R S B% S R
:Formation of high density ferromagnetic nanodots by controlled alloying of group IV

semiconductors with metals and its magnetic properties

FIHEA (B AGE
Username (English)
FriE4 (HAGE
Affiliation (English)

BUFUT D, BRI, IR BREED, KH A

:K. Makihara?, H. Zhang?, Y. Wen?, A. Ohta3

1) A HBRFRFERET TFPHEE, 2) 4B REGE
:1) Dep. Quantum Engineering, Nagoya Univ., 2) Dep. Electrical Engineering and

TS AT LI

Computer Science, Nagoya Univ., 3) VBL, Nagoya Univ.

1. B % (Summary)

AHFETIE, YV ARRY vy —~FTARDF /Ry hZ
BWTHEIE (T AR LA, 75 G AR IS ) ISR A
LU CHBLT B [E A OE IRAECW BRBL G 248 5 Tl 5
HZEEHPELT, /Ry O @B R R M O 5t %
1T-72,

2. FBp (Experimental)
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RS I K RS L7, 2%, SMRIEINEL
T HyHADY £— h 7T X~ (H-RPYLEE & 1T 5 7=,
Ho-RPALELH 2 DK KRG 2 AFM, Bl - FF iR
ZAGME L O'MFMIZ L 0 =5 TRl L 7=,

3. #EFLE %% (Results and Discussion)
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Fer U A KF ./ Ny b ORIEBACEEZ Rk
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1~17 Oe). fafnféfbfii%~750emu/cc T&H - 7= (Fig.1).
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- Fig. 1 Hysteresis Loops of Fe-silicide
AJELIR NDs at room temperature. An AFM
image of Fe-silicide NDs is also shown
_inthe inset.
4. Z O - FrEt S (Others)
7L,

5. i 3L+ %85 (Publication/Presentation)

(1) &M, BUsodl | K SA BER IR = IR —,
E—MKFETTRA2IHRIZED Fe YU ARF /Ry
D FE— AR T R E WA LR R 56 62 [EIRZRIG
Meirs, (B BGER), 2015 4F (3 H 13 H)

6. BEHRFET (Patent)
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:Analyses of microstructure and composition of composite biomaterials

R :F-14-NU-0015

R 8 BRI H]

MAARES (HAGH) (B ES B ORI B LR D 73 BT

Program Title (English)

FIHES (B AGE AN I =)

Username (English) :Chikara Ohtsuki

ArEA4 (HAGE A B RFR TR T E R

Affiliation (English) :Graduate School of Engineering, Nagoya University

1. % (Summary)
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2. 2Bk (Experimental)
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3. fEFLE %% (Results and Discussion)
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Figure 1. AFM images of a nanosheet of elastin-like
polypeptides adsorbed on a mica substrate. (a)
height image, (b) amplitude image, and (c) heights

of layers determined from the section analysis.

4. Z O - BFEt F5IH (Others)

EEBUIN
1) D.H.T. Le, R. Hanamura, D.-H. Pham, M. Kato, D. A.
Tirrell, T. Okubo, A. Sugawara-Narutaki,

Biomacromolecules, 14, 1028-1034 (2013).

5. fm3 - F2 33 (Publication/Presentation)
72,

6. BEHRFET (Patent)
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[Lo-oEisks :F-14-NU-0016

R 8 BRI H]

MRS (AR =T =Ry TF T TR

Program Title (English) :Fabrication of planar patch-clamp chip
FIHES (B AGE CFEUH fERE, EOEZE. TE B
Username (English) :'T. Urisu, Z-H Wang, H. Uno

AT R4 (A AGE A BKRTFT)— e TAEE 2 —
Affiliation (English)

1. B % (Summary)
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Si0, d ' 1pum
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éwo ,,;n Pipette solution

Fig. 1 Cross section of the incubation-type

planar patch-clamp chip, and the top view of
the cell cage pattern.

2. FE (Experimental)
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:Green Mobility Collaborative Research Center, Nagoya University

3. iR = %% (Results and Discussion)

SH I ERLO T EERA K& 2. BAFoRE R21S
%% Flg2 \_/j_\“a—o

T H

Fig.2 It has been certified that micro-pore of
the planar patch clamp chip can be formed
by the Bosch process (100 cycle). Diameter:
2.7 um, Depth: 18.5 um.

4. Z O - FrEL FIH (Others)
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(XTI T EERICEVEE SN D R UG TO X TR db b i iE
:Control of Crystal Chirality using Superchiral Light Filed Induced by Au Chiral

[Lo-oEisks :F-14-NM-1234
R 8 BRI H]
MRS (AR
Program Title (English)

Nanostructure
FIHES (B AGE CRTR R IED, TR
Username (English) :H. Niinomi?, T. Ujihara?
ArEA4 (HAGE 1) A TBRR R LAk Je R
Affiliation (English) :1) Nagoya University, 2)

1. A% (Summary)
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2. B (Experimental)
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3. fit L= %% (Results and Discussion)
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(Fig.1 75), F7o, & F /RS RERAENLICE B 758,
BALHBNEZAEZAR L TWDLZER ol
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(Fig.l £7), EIEDIEL O REJEMEIL, T AFERDF
R AFIUCRIKL TNDZENE 2 DILD, T2, iHDEIL,
AR B O BRI R O EET 1 DT T AR
DF ¥ =T v AL THITF b2 EN RN THDHE
EZoND, S HIABEROBEZITIZ LR, #
WRIE D AR EAZMEIL , Fio, U8 E o A~
AP —FBHANBATL, RO T +—UT v 7 EPED
LIZEY, K BB R = HAER L T,

1um 200 o

Fig. 1 Scanning electron microscopic images of gammadion-type
chiral Au nanostructure fabricated with electron beam lithography.

(Left) 13000 of magnification (Right) 30000 of magnification

4. ZOfh - Kl 9755 (Others)
LGN
E. Hendry et al, Nat. Nanotech. 5, (2010), 783.
V. K. Valev et al. Adv. Mater., 25(18), (2013), 2517.

DRI AR, R IOBER (4 B = b e T B
JEAT e AR ) |G L B ET,
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Program Title (English)

integrated device

:Observation of electrode formation by using SEM for developing Bio-CMOS

FIHEA (A AGE DKM A BT ZE L TERIER

Username (English) :S. Ota, K. Niitsu, K. Nakazato

AT R4 (A AGE A BRI e R

Affliation (English) :Graduate School of Engineering, Nagoya University

1. B % (Summary )

A CMOS il 7 /A XL T T, BB
D EMBIER AT ST, I HIMBIZ IR A2 x>
O%évjz/#%%ﬁfﬁlﬁlﬂﬂmmﬁﬁ?fu/f—\‘/ay
A HATE LT, 2314 CMOS @A 7 A AN B 21
O CWD, KRBT, 2314 CMOS @iléa 7 731
IR D EE I Ch LB I 1T DB

EATHTEEHINELTND,

2. FE (Experimental)
FUFA U 7tk B
AR E - PRI S

< FERIT ik

B SAXEEANT, BBMOELAEIToT,
EIAA AR OBLED DA A CMOS Rl G 7 73 A A
IZBWCRbiE LM B CH 503, 1E3kD CMOS g~
2EA~OEANZILHEL TEH T, CMOS 7R % D
% TR CIER T2 ERH D, % LR mEAEL T
A BINTH NI T TT 4% W FER IR ST
ETDVNTAE EE DR FUZ KO AR NN EEThH 72,
AWFFRIZ BN TIED NSNS A XD EMBEAER T 5T
DI, HEEMSAXELTER L,

SEM ZH\W\WTC, REBIRL B RoT, REBILZEAT
ST BB R PR E DR 2 5 278072,

3. fifi L *=%% (Results and Discussion)

Fig. 12 SEM |2 k5B 2255 A7 3, CMOS 4
FE[E B _E~DOEMIE L OFEZIT T LT,
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Skze2.05% 1.2um

Fig.1 SEM observation of the electroless-plated Au
microelectrode array on CMOS integrated circuit.

4. Z O - FrEL FIH (Others)
L,

5. i 3L+ P43 %K 5K (Publication/Presentation)

(1) S. Ota, K. Niitsu, H. Kondo, M. Hori, and K.
Nakazato, "A CMOS Sensor Platform with 1.2
um X 2.05 um Electroless-Plated 1024 x 1024

Microelectrode Array for High-Sensitivity Rapid
Direct Bacteria Counting," in Proc. IEEE
Biomedical Circuits and Systems Conference

(BioCAS 2014), Oct. 2014, pp. 460-463.
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:Growth Control of Nanocarbon Material and Application to Electron Source

AR :F-14-NU-0022

R 8 BRI H]

*Uﬂﬂﬁ%ﬁiﬁ%(HK% IR T E O R & RS

Program Title (English)

FIHEA (B AGE FERE R\, Y SERD, PR

Username (English) Y. Saito, K. Asaka, H. Nakahara

AT R4 (A AGE A BRFERT R TR e

Affiliation (English) :Graduate School of Engineering, Nagoya University

1. B % (Summary)

TT7 2 ANLIRFBIR T D3N T DR FITBLE ST B
JRFIEIDRFDEFERTHD, 777 = HOMMET
TZDOREN R RIS T —E OLHED 300 7301),
BT VY OO SO BN B, BRI SR & S st
WEMRER, @ttt E O R R E AL,
irLEOD%‘@%E#Lf:‘%ﬂ?&I\?‘/\‘)X& A hn=y

BB E ~OIS AT ZEAE T IR STV
Do 1&/: %, TV FEAKHTTO 6H-SIC Bk DOE
IIRIZED T T7 2 TERRIZRBWT, ATy T THDT 7
7z DR ERVRERB IOV TR TT7 2 DR EE
Bl LT,
2. %k (Experimental)

6H-SiC HifE S AR OMFEES 72 Si i (0001)i Si %
2 layers HEf&L, 1% Ar AR TOERBEIMNEZIOF
FRENTZ(0001) i _ED 7T 7 22 % 5 v 7R 1 [
(RHEED), #ifi X ##Er, R %F‘ﬁﬁﬂﬁﬁﬁﬂ(AFM)
STM/SEM & 340E, BT~ fHlEE E I LR L
77
3. fE g %25 (Results and Discussion)

A B ZE R B DU NMIRE (~0.05 ZUELLT) Ar T AH
TO SiC OEGRTIL, AT YT Ty DT TIFAD
BEINCT TT 2 PIRET DZEBIERPBLAHIL TS
M, THIZRLT, Ar TAE 0.3 [UEDKFHR T,
1675 COBMLBLIR L ZATIROE, AT v T Ty DIy
WZBWT, TT7AD LI RS T7 2 INAT
2> TRRICE R T2 824 B A LT, 20
R REIL, BEM O RRALIT 2R, 79720
R IZBAL TR 72 i A 52 Cnd, A EIO MR
REIL, DRI IRBIR AT IA EEYEBL, =T
AR LT Z 2R CD, FERRIC, ZOE TR FE
JR A DOFBERIMHESND Ar HAFTOD SiCDITF7 x>

[

il

(Y
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FCEAMHNC BN TBIEIND, ZOTT7A BIZED EAvo
TRELIZZ 77 2BV TR, 206D SiC EFEEL
TWRWDOT, BHZRZ 772 L TOWRE RS
e

if:, VT DI E R ST T 7 2 BN ET DI EH

R Uz, 207772V 7 OELITR 500nm T

ﬁ)@ SiC @ 3-bilayer DEHSEFFHOE Y MNIZ = AIEOTE

RRICKEL, TOMIIT —2F =T CThol=, ZDJT
T V7 OHLNE, ML TW e, RO LTes T 7 2
V7 ClE, T T FELT, BRI =R — D
TEARIZEN TS DGR TR H LD T, R LzrT
7V T OBRER D FTREE UL, 7 R=0A~D
R RS EIR S ND,
4. Z O F5Et I (Others)
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5. f 3L - a3 F (Publication/Presentation)
(1) A. Ruammaitree, H. Nakahara, Y. Saito, Appl.
Surface Sci. Vol. 307 (2014) pp.136-141.
(2) A. Ruammaitree, H. Nakahara, Y. Saito, Surface
Vol. 46 (2014) pp.

& Interface Analysis
1156-1159.

(3) C. Wang, H. Nakahara, K. Asaka, Y. Saito, #f 47
B7 T =Ly F ) Fa—"T - T7 7RG
AU L, VR 2649 H 3 H.

(4) A. Ruammaitree, H. Nakahara, Y. Saito, &5 47 [=]
7T =L ) Fa—T T TT = RE
TUL, FH26F9H 48,
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1. B % (Summary)
ELEERITE ORIL A =R ESNDT
NARFASNTETCWD. ZRETIZ 200lm/W Zit8
25 HE LED BRI, — BN HEO~YRT A
DIHIRBIHIC LS TR DS TETWD. LINLARND, &
5O LED 24§k GaN fif S IE 512 %< DRAL A
FAELTHY, 2 m O EEMERRIZESN TN,
GaN F/aZifiha Wb E, BN OB IH] ] 6E
THY, BV HLEGES, SHICREMZ RE R
HZEMBE DR MERNT NAAISHTELEE X
BND. ZZT, AFFETIE GaN /a7 Ak E &
TARAREH A BREL, iSO ER A T 7.

2. FE (Experimental)
KU 7t
A B IEMSE, ICP =y TV EE

SRR E

Y77 AT HAM BN ELZGaNT > 7L —ho kg,
ARy BT N TSIO A HERE L, /A7 Uk
ICEDERE 250nmD /S F— U AERILT-. iSRRI
TMGa X ONHsZJ5 e L, TR, Vg B9
HALEFC I 7.

3. R L% %% (Results and Discussion)

Fig 2k #x 725 F T CRE LT T /27 40 Bt SEM
BERLCND. Aot /a7 2O E R, Ak
T, fHAICHDEC InGaN MQW 414252
ETEZNHEO LED ISANARETHS. AfEiED =R
2815 PLESERHEZ DIT/RT . 363nm (27N
RISOFEIEFHNTEY, 550nm (LD =r—F
MIEFITHIO. ZOTEND, JFHNEN TS S5
NTWDZENGTDD. o)-ellThE» 75BN TED
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:GaN R P8 RIS & O /ERL R I 2 B 9~ AR 48

:Study of Growth and evaluation of micro-structure GaN
(0 9, Bae SIYOUNG , AH #dr | Ky 3

:J. BYUNGOH, B. SIYOUNG, Y. Honda , H. Amano

A B RFR TR T e R
:Graduate School of Engineering, Nagoya University

NG D SEM 2 /R TWD03, iEIRE N EL,
TMG fEFE &P IR G ITHE T 7]~ Bl R 38 8 73
T R FE ISR U TR NIC RS, @) DIRITRLIZE S 72,
FORRRT /3T L GEENLZEN T,

PL Intensity {a.u.)

00 450 200 220 G0 650 Too
Wavelength (nm)

Fig. GaN nanocolumns grown by MOVPE.
a) Schematic image, b) PL spectrum, c-e)

Nanocolumns dependence on TMG flow rate.

4. Z O - BFEt 5 IH (Others)
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5. G 3+ %85 (Publication/Presentation)

(1) B.O. Jung, S.Y. Bae, S.Y. Kim, S.Lee, J.Y. Lee,
D.S. Lee, Y. Kato, Y. Honda and H. Amano,
“Highly ordered catalyst-free InGaN/GaN
core—shell architecture arrays with expanded

active area region” Nano Energy (2014) Vol. 11,
294-303

(2) B.O. Jung, S.Y. Bae, S.Y. Kim, D.S. Lee, Y.
Honda, and H. Amano, “Selective area grown
GaN nanowire based InGaN/GaN MQWs coaxial
array : structural characterization and
luminescent properties” 2014/11/29-12/7, 2014
MRS Fall Meeting & Exhibit (Boston, USA)
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: Search for novel optical and electronic responses

BT DB LG -
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in low-dimensional organic electronic materials

FIME4A (AAGE
Username (English)
AriE4 (A AGE
Affiliation (English)

D EHEER,

1. ﬁg(Summarv)'

BRET FIEFLPVEEEZLD | F—E 2 7128Y)
%b\%%h%@%TT HHHNTIE, R—E 712 do
THALDR—Tu HEALIZE R U CHRSNE SRS R 2
B, seDn, n* 3ROk 7RI (AT G 23
B35, :h%@%&ﬁ%iﬁﬁxb TLX LT IVInEE
e TR m D OIS ARSI TV D, K
RVFH 7= poly(3,4-ethylenedloxythlophene)
(PEDOT) 7% poly(styrenesulfonate) (PSS) (2k~T
BN —7"c 7= PEDOT-PSS 13t H B S5
JRSHFFES AL TUND,

Zs R~ DI L S AR ER kIR B 0D R
EHHZEITEETHH)Y, PEDOT-PSSO S Ehit Ik fig
OEMBRITIFLAS BN TV RV, Fox 1T
PEDOT-PSS Y Jihitd 1k 1 @fﬁﬂl@ﬁn%ﬁ/)“(é‘to
SAEEEIX, PEDOT-PSSE L UPEDOTERY =F L
Va—VOESERPBESZRICEI>TN—"3NT
PEDOT-ClO4{Z%} LT, 7 = AN PE W UL 55 5 (R
7 Ta—T7 0y 0) BE O RIS YT LA e A
1Tolze ZOMIEIZIRNT, T /T 27/ay =TTy 7+
— LD EZF L, 22 Tlid, PEDOT-CIO4IZ%f L
TR T T u—=TREEAT ST T DN THREZAT
Do

2. #Bk (Experimental) :

A A —T 4 PRI KRS 7= PEDOT-C10 40
BEIE % | Be 7553t Dektak150 2 O CRIE L7, SeF0lE
XTSRRI ESNL TWDEEL W TTo7, A
7T —THETIL, 7= b NF LT AT L —H
— DA VLA L= —1.55eV) & iz,
ZDOSNVAD IR FE R ER T REUTREAL, A
MR L AZ KBRS 352 TH CALHEERIC L
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AN IS 22 S 2 N 2053 N
: H. Kishida, T. Koyama, T. Unuma, N. Yamada, T. Matsuno, K. Ishihara
A R RFR S Tt e

: Graduate School of Engineering, Nagoya University

B, AlE—RR

DIAELTAEI SV ZET =T U TRE LT,

3. L # 2% (Results and Discussion) :

AN TN BRSSO W IN AT ML 6 BRSSO
AR MV FE UG WTE D WIN AT VTR, BEE
2.1eV JOEWT R — (0@ S TR 2B S
7o R=7& T 720y PEDOT OWIAI L ED
G B ST RIURA , ny n* N R O b 1
W5 DB THHZENRBIND, 253 ILAANT K
IV DRFHIFE DD, ZOWINEA 1L 10ps FEETRIES
HZ LRI,

4. FOMh - FrEtZEIE (Others) :
720,

5. #f F2 % # (Publication/Presentation) :
(1) T Koyama, H. Kishida,

Microscopic mobility of polarons in chemically

A. Nakamura,

doped polythiophenes measured by employing
photoluminescence spectroscopy, ACS Photonics 1,
655 (2014).

(2) RSP, /NLRISE, FEHER, GEMSS T
PEDOT-ClO4lED 7 = ANOMR PRI 5357, 55 75 Bl
M PR TR ZR NG 2, 18p-A2-9, “Fhl 26 429 1
18 H, duimE ks
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1. % (Summary)

TAFE | BROBEEE I I TR R R0 i S HUER TR (L. oD JiL (K]
WETHD LR FEEPEH LRV ER S TWA,
PRELEE LD B O [ IR 5 4y TR AL KR CE)
YET 272 /NEE S AT RE CTH VIR EHE ML % ~ D &5 H
DHIFFSILCND, B E 7 F IR B ER O EMmIT, —
WWNZ T —R 7 Ty 7L AR KOS TV D,
LU, =R 7 7o 73 bF L EMEMEL L LI e
T, BT E SR THH-OEIAMIZ2>TLEHIM M
RNBD, 2T, LML FPLERD SN —R T I
B A A CRRAREE I A T AR e S D B CE T, AR
D AR DO CEEDER BB LR EIRA L
EROFERDIBLIEREER D ST LSO,

AR TIRIR T T I A~Z N2 /7 F7T7 20D
B REZ B L, fER & bl U CrEdlih o m s fn it 7
VU572 AR ATRE CH P, 22 CARFZE TR
TIRZHANTF )T T 7w LR H  GOEEMES
& E DR ERATE HREL TS,

2. 528k (Experimental)
KUt
X BRICE TS

- FEBRGIE

= — T /7 TT7 2 DR ChHHTE ) — )L
& Fe 851447 300ml AL (Fe $&AD &% 0ml,3ml &
EAbEHTz) | BIREL 60Hz 10KV, ZEH & 10 sim,
AR 60 min L CENENFEREZITo7-, B
TBERE FHNTH 7 I7 2 ZHEL T X BOEE T4
ST (XPS) I T E AT 24T o 72,

3. fii L% %< (Results and Discussion)
Fig.1 WIERR LT 77 22815 XPS AT ML

104

RARRT )T ARALZD T D & FEERSRE 7 1t AR

:Studies on advanced functional processes for the next generation nano-devices

:Graduate School of Engineering, Nagoya University

Thb, TR TS BN T F7 7 A MU G % £
STZBRNTHLTODEVIRERHD, Fe SEIKDEN
B3 28, TNENOERLIRFZOMER (Fr—/v
WOV 7577 ANY) ORRCE S B o T, Ly
LI /757 2 DOEREIRFORES DZ ST Fe
RO BN T DD Ip 0T, ZOTENLERE K
KOG BRERFOEEOEFHIUIR AR DY | £k
EDOFEB DR HEBREDFES P THESZ 2 HND,
A BRI O R L CRRIC K DL ERIC LD
WBEREGED CQNWE, F /I T T2V DR R—T A=
ALDRZIT S TCOKRERH LD TITRVEZE %
Do

_|FeOml Fe 3 ml ]
3 J | Pyrrole Pyrrole Pyridine 1
2 (Graphite | I/| Pyridine

g \ - 1 |Graphite

402 397 | 392 402 397 392
Binding Energy(eV) Binding Energy(eV)

Fig.1 XPS spectra of nano-graphene.

4. ZOfth - FrE 9+ (Others)
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[1] J. Ozaki et al.:
pp. 1864 - 1871

[2] T. Hagino et al.: Applied Physics Express, 5
(2012) 035101.

Electrochim. Acta. 55 (2010)
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Affiliation (English) :1Sentek Inc.

1. Bt (Summary)

Magnetic field sensor used as compass in
intelligence phones, tablets, and portable devices
becomes more and more important due to the
increasing needs of various local-based services.
The motivation of this study is to develop 3-axis
MR-based magnetometers with compact size and
high sensitivity.

2. FZB (Experimental)
Facility used:

Laser lithography, sputter system, magnetic
field annealing, spin coater, exposer, AGM, hot
plate, alpha-step.

Experiment:

In the first stage, the focus is placed on
processing and basic geometry optimization. For
AMR, the optimization includes thin film
deposition, thickness, and barber-pole geometry;
for GMR, it contains field cooling condition of
prepared GMR films, patterned element shape,
width, length, gap, etc. Electric and magnetic
properties are characterized by measurements of
MR and AGM.

3. i L% (Results and Discussion)

For AMR, we have prepared
Ta/NiFe(Py)/Ta films with three different
thickness of Py layer for sensing stripes. The
tapered Py stripes were successfully formed by
RIE, although slight rounding of the taper-ends
appeared as shown in Fig. 1. The precision of
exposure needs to be improved. The fabrication of
barber-pole structure failed. The exposure and
development of the photo resistor seems okay,
but the lift-off process failed. The removal of
metal (Au) film with photo resistor underneath
ripped off the patterned parts as shown in Fig. 1.

This reflects the insufficient adhesion of
electrode on substrate. Thinner metal and
thicker photo resistor could be helpful.

Additionally, multilayered electrode is also an
option to enhance the adhesion.

105

:Magnetoresistive Magnetic Field Sensor Fabrication

:Wang Guo Ann, Yuan Fu Te, and Kao Pei Chung

Fig. 1 Failure mode of AMR element.

Fig. 2(a)

Fig. 2 Shape GMR element.

For GMR, the first task is to form a pinning
direction of the pinned layer via magnetic field
annealing. After the heat treatment with
external field of ~2.5 kOe, the pinning direction is
found perpendicular to the field direction. The
photo mask needs to be rotated by 90 degree. The
patterning of GMR element was done by RIE.
The quality of fabricated photo mask is good, but
the resolution of the exposure is not sufficient for
the 1-um-wide patterns. No patterns of such
dimension were formed. For the 2-um-wide
elements showed in Fig. 2(a), designed shape of
sharp ends and the body were distorted. The
distortion of 3-um-wide structures was smaller,
but end-rounding was still obvious as shown in
Fig. 2(b). It can be conclude that high precision
exposure is essential for our element fabrication.

4. Z O - Kl 4 (Others)
‘We acknowledge Prof. Satoshi Iwata, Prof. Takeshi

Kato, and Dr. Daiki Oshima for their great help on

micro-processes.
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AN VN
: Nagoya University

1. #% (Summary)

FHEEBGEARE LTHER2ED 28R BEY
{ANdFeAs(O,F) & AEFe,(As,P), (AE=Ba, Ca) i i
MR RACH D M & & BT, b RAERE/ERIL T2,
TS OEIEOFER 72 RN & 2SRRI VB T T
INTIZF /T Z7PF&ETER LT,

2. ZZBR (Experimental)

cFIH U7 EpdEE

TH MV Y TTT 4 HEE, RIExT yF o 73E, L
— PR E | B ARE R, BAEET

- HBRITIE
IR RIS Fie e 2 o —Ea v, 556
AT IR X AREHTCHBTRANE A — 2 = E 1508
B K DM DRSS T FIC LVt Lz, £z, 7
)T PFOEEZMM L TR ZIER LT,

3. fEHE L#E%2 (Results and Discussion)

T, 8RR CTRIZEEBIEET) D RS DR TH
% NdFeAs(O,F) DAL R IZAE LTV D 23, FEkiX
FFFHINdFeAsO# i FICNdOF & k& L. & Z /5 OF
JERIC X 0 B E IR A 5 T, L L, A ER
b R EEICEMANEET HDIFEE LRV, £
T, BERMEZ MR L, Frlo~v A 7 Lb—T g
Y EDOT R%E L& Z A, NdFeAs(O,F)T#fE D B 4%
FREBACHIN LTz, 7272 L BBIMER EIEAERTH Y |
LRI ORDREEDPMETHD EEL TS,

—J7. BaFey(As,P), iz oW\ T ik, BEICHBEERRE O
Fiv, EENLREEASE SN TS, £Z T, 2
DOV BB AR RS RO b VS
AAER U7z, Fig. 1ICHeRWrmIX & | #fa)E 2 ok L
Tk OBAT ) TR OB 2R, g2 IZCaF,
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e SR RS R D MBE Bl & AR

: MBE growth and junction fabrication of iron-based superconductors
CAREA, TIREGE, BEASTHH, TAGIR, TR, JRERALE . M S

: N. Sumiya, M. Chihara, R. Fujimoto, I. Nakamura, K. Arai, T. Hatano, H. Ikuta

ZZ T, CaF i3 EE % 10 nmE TS E7=8, 8
F-EERMEICT v FL— 7 REICERT % & & %
SNDIERIEER R SN b 0D, KK, UV —7 B
DRIV, ZUE, CaF B EIRECE T 272012 B AR
—NABELAELTTEDEBEZ LN, 5%, %K
WD IEREIR & 5 | Mt E O fdi{b A3 BT
HDHEBEZTWD, 72, NdFeAs(O,F) DA TERIC
LA T ETH D,

Junction area
(50 x 50 um?)

BaFe,(As,P),

Ji

Fig. 1 A schematic cross-section drawing of the junction
prepared on BaFe,(As,P), thin film (left) and a micrograph
after the deposition of CaF, layer (right).

4. ZOfh - FrFigeE (Others)
 SICORP (JST) [#RIBIZERT /A ZADWELH) « T
PR R OAREEE

5. @@L - a8 (Publication/Presentation)

(1) N. Sumiya et al., "Growth of a smooth CaF, layer on
NdFeAsO thin film" J. Phys.: Conf. Ser. 507 (2014)
012047.

(2) F. Kurth et al., "Unusually high critical current of clean
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Lett. 106 (2015) 072602.
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1. A% (Summary )
BVRERE EMERE A R RE X e — AR T Fa
—7 (CNT) iz 7 L3 v 7 AT 31 2T 5
MR EHET L0, XU TF ¥ —ETVRATHRT b
(VBL) 2% E SN TV D EFEEZFIH L, 20
FER. 7 LX T TEMEREZR CNT ASA A%
ERT L0 EORREST,

2. FEB (Experimental)

INFETIZ, CNT ZHWa A 4 hod@bix
BEZLbDbDOD, —RBREKR T v ALK+ 7 1
T AIZH KT 5 CNT Kifii DG YOI OV TE,
U HISHOBGAIIIBICEETH I LD D
TLATEA TR TRV, ARFFE T, (1) F
TAEE T u v A2k D ONT @ik & QF 17
0 A OREFREANICED, B EREERO
CNT WAL A2 2R T T AT v 7 7 4L
A EICHEBLL, & OFREE R L7z,

3. fER L 5% (Results and Discussion)

1 IXPENFEM EIC/ER U 72 CNT#EB S 1 A v
P ThHDH, BRALFFREE Ka[Fe(CN)s]lDH 1 7 1
Y JIRNZ A NVICR ORI L7z & 2 A, IR 7
W NERR DT Z R L, SO SO E 2 R 2
LA B NT LT, CNTHEIRE il Sk 1 2 Bk
LA S, SO ROE N AR & T, ek TE
(2L 0 ERL L 7- CNTEE & bl U B4 72 i N — 1%
EHLOZ L EER L, £7o. CNTHEEEmO BRI
FHIZRLTEVEIZ DWW T, MR mEWEDO—FTH D N
— RO ATV v IR AN BIEE#ED
WY ZEICROBGEEL., filROA—R 7 7 A N—FF
MRPA BRI LT, BWERILFENREEE o2
EEBOMNI LT,
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: Study on quantum nanostructure devices

4. ZOfh - Frac$H (Others)

SBIINA ARV LRy T T VT EORRE
B EER L, V=T 77N A — hr P Lo
HrRET.

5. @3 - #2353 (Publication/Presentation)

M. Maeda, J. Hirotani, R. Matsui, K. Higuchi, S.
Kishimoto, T. Tomura, M. Takesue, K. Hata, and Y.
Ohno, "Printed,
nanotube thin-film transistors on flexible plastic
film", Appl. Phys. Exp. 8, 045102 (2015).

F. Wang, D. Kozawa, Y. Miyauchi, K. Hiraoka, S.
Mouri, Y. Ohno, and K. Matsuda, "Considerably

improved photovoltaic

short-channel, top-gate carbon

performance of carbon
nanotube-based solar cells using metal oxide layers",
Nature Commn. 6, 6305-1-4 (2015).

N. Fukaya, D. Y. Kim, S. Kishimoto, S. Noda, and Y.
Ohno, of
Carbon-Nanotube Thin Films for Transparent
Conductor Applications", ACS Nano 8, 3285-3293
(2014).
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AR :F-14-NU-0032

R 8 BRI H]

FIHRREA (HAGE AT T v D53 AT

Program Title (English) :Investigations on organic radial thin film

FIHES (B AGE FERENRED, £ FAHIKED, BT Hi k2
Username (English) :C. Nanjo?, M. M. Matsushita?, K. Awaga?

ArEA4 (HAGE

Affiliation (English)

1. % (Summary)
AR B I H OGNS SV~ T A
WEIZRWTL, 2O M B (R —50 -+ F—
WIEM BE T 7T B — 5y 1 A EER R e

NN —al —2a B TR TWDEE DTV,

EBR R RE U I RS TRAR o T2, AR TIL, AR
TN+ THD VOPe & VOTTDPz %’fﬁﬁb\“@vvﬁ
~TofEEEER L (Fig.1), 7 — T\Eﬁﬁﬁ%ﬁ% Iz

YUTHEAZITHZE T, FEREICE s@?ﬁ;ﬁﬁai—ﬁb%ﬁ
L7,
{Cr &
\n/
VOPc Am bipolar VOTTDPz

Fig. 1. Molecular structures of VOPc and VOTTDPz
and schematic drawing of bulk-hetero junction device.

2. FE (Experimental)
KA e E
Bt

- BRI

HEAREFEEIZLY, N —0 177874 —43 7T
&% VOPc &£ VOTTDPz % gt Vo Ktk FizfF
RFlcZ& 5L, FET & MAEEEER LT, 2RO 1O
RAELREZBALSE, OO FET HIE21T-o7-,

3. fE R L% (Results and Discussion)
HFRERD T DAL T, DT RO RIZEB O ThH
M EZ R LT-, Fig.2 A SR D ICEEND
VOPc & VOTTDPz ® b3 (x LY 1-x) IZ%F 28 8
DRI A E 7~ T, VOPe D&/ FNENEE R —
WBEEREL, VOTTDPz D& HRNEVIEEE T
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:1) Graduate School of Science, Nagoya University, 2) RCMS, Nagoya University

BN R, 2IRICDERF N—aL—a RETHD
0.44 LLF T, WFNBIZIF0LARDZ LMD, LI EDfE
Rb, VAT GBI/ —ab—var ¥
X U7 MR RN FEBR A CRE R S 4T,
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Fig. 2. Composition dependence of the transistor
parameters for the thin film of (VOPC)(VOTTDPZ),_,:
p- and n-type mobilities.

4. %@ﬂﬁ' %ﬁﬂ%@ (Others)

ZH] (Iﬁjz26$9ﬂ 21—24H)

5. G 3+ 258 5% (Publication/Presentation)

(1) Nanjo, Chihiro; Fujimoto, Takuya; Matsushita,
Michio M.; Awaga, Kunio,
in Phase-Separated Thin Films of p- and n-Type

“Ambipolar Transport

Vanadylporphyrazines with Two-Dimensional
Percolation”, Journal of Physical Chemistry C
(2014), 118(26), 14142-14149.

(2) FEMRIENRE, BRACEH M, AN TR AHE, W? BHIK,
“HHEMR D BEEIEIC T 2% v U T ik LIR G H I
RAFELICE G Z2E”, %85 %ﬂ%daﬁ%%\, S
% 26 4 9 24 B OREBRF RN STy 78A).
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AR : F-14-NU-0034

SEES (AAGE L R SURIANEEE 1T & 2 RIRA A Ok 71k

Program Title (in English) : Microparticulation of valuable substances by supercritical fluid

FHES (HAGE KT ST

Username (in English) : Motonobu Goto

AriE4 (A AGE : Nagoya University

Affliation (in English) AR

BEZ (Summary ) Wb 2 ¢Ex b b, o, COfEAEMT 5 Z

R COz LM R BUKE R TH LI 0T / & TR ORI BRI < 72 D720 KL DRk
A REER U AR, [ 8 ZLoRE s REMHIL TS 2L bEA b5, AETHMEIEIL
NENLRLAER LT, W—RETL2ZLICE0. % IT&Y, YYONIEGEZER TE 7,

ﬁi/@ﬁé% %ﬁﬁﬁﬁﬁCOzf%@ﬁﬂﬁﬁ‘é Z & "C“\ ﬁé% COZ 5 mL/mm 10 mL/mm 20 mL/mln

Bt CIIREN RS - 7, BUKME@AFEOY 7 umkb:
FAEAER LT,
TR

6k (Experimental) : 0.25
it FH 97 2 ok 7B 13— AR A I X AR R S Vv 5 mL/min

5 um . 5 um 500 nm

NDP, Fa—THICELTTL L TRAIZEDED

IR G2 DD ERR LT, /i | 0.25 mL/min | 0.5 mL/min | 1.0 mL/min

J£7] 14 MPa, iR 40 CZ[EE L., Wikt (0.25
~0.1 mL/min) ., BEARCOE (10~20) D&M | cos
BT, BHNB I T ) A FRLT-ORERA & D .l :
R 47 T BB L > IR LT, #87 | miymin 500 nm_ 50 um

A RO 7 umb A8 LT Se % B U7,

#itk & £%% (Results and Discussion) : HEFIRFZE %4 (Coauthor)

ART /A RO—FTHL BIRT ORI jrpssteH . Nadezhda Teareva, Siti Machmudah
DRfEREPNRT, WiREEET, COMEZZIE  Wahyudiono
SELLGE, BONTTRFIIFREICHES TT L= MR s 2oxse
DR E LA DERTE OB 22T/ KiA- L Te o Tz, — (Publication/Presentation)
07 WA T, WG EOINIME > gykT2eoms 14
TR ERIERLF- I B 72 ) A ZDREWARER (RANFLPrTF—a VEZE)
R ~EZAE LTz, ZhUd, v /A FIRBICH L yaesgiiams 14
R COZ LV ZREIAL I LT, RIS IF  SmagioEpss 14
YUUTE ABBEMBESND Z LK VRIT e TaeaEs 14
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[Lo-oEisks :F-14-NU-0035

R 8 BRI H]

FIHRREA (HAGE :GaN T /U A —pl R Bl o B 7

Program Title (English) :Development of GaN nanowire growth technology
FIHEA (B AGE RS, ARATER], = b

Username (English) Y. Kato, K. Neishi, H. Miura

AT R4 (A AGE UL 7 bR At

Affiliation (English) :Tokyo Electron Limited

1. B % (Summary)

GaN 7/ U A Y —IERHshr, KIS T), MR i 3
FIFFREE Vo e R RAAT 22 &b, BT A
ARENT A ASDIGHPEFEE LTS, 2D X
972 GaN T/ U A ¥ —DREFRIMFIZ L D TRIRCIRE
DFHiZAT 9 1ZHT= 0 . L HRKT VBL IR E S
TV % FE-SEM(S-5200) % Fi| | L TIRIRBIZR 21T - 7=,

2. Bk (Experimental)

GaN 7/ VA Y — 34 TR FICRE SN TN D
MOCVD &%\, Si02 v A7 TR—/ /4 — %
JERELT= GaN 7o 7L —b BRI E LT,

3. fit L= %% (Results and Discussion)

AR—/V£5 230nm, T 460nm O Si02 v A7 /XK —
YEATDHGaN 77—k BIZ GaN /U A —Dfk
Ra1T-o72(Fig.1), ZORER, R S 4 Rtk 752&
IZED, BAELT D lum ML EOES TR E kD2 L
DIERR R T, R b EA MRS T 5720 /U A —Ikra
DI PR B 8 1B B 47232 — L (SADP) I E & OV 57
fitie TEMHR-TEMBIEA1To72L 25, B THY
FE KM S 22 AR S T-(Fig.2),

Fig.1 SEM image: Tilt view of GaN nanowire
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Fig.2 Crystallinity of GaN nanowire
(a) SADP, (b)HR-TEM image

R RTA—HZLDIRIR, E ~DREEZTHETHZ
L2V, T UL E ORI R RE THDHIE DR
TETO, 5B IOREFHRNZICHL THETENEE
TW5,

4. Z O - F 1 (Others)
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5. #3 F2 % # (Publication/Presentation)
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: Structure and Growth Mechanism Analysis of Iron Oxide Nanorods
DR BRRER Y Gk BURY, (REHGE TS T 1)

i :F-14-NU-0036

I RE HE AR

FIH RS (B AGE (BRI LTy RO K DR AT = A
Program Title (English)

FIRE 4 (HAGE

Username (English) :T. Tokunaga?, K. Hirayama®

ArlE4 (A AGE D 4B

Affiliation (English) D Nagoya University

1. % (Summary)

—Wwoe EERTH LT ry N, & FhAX
RS REE E Voot ) A XEEH OB &4
TLHIENLTF )T ) ar— TSN TE
VBN VU SV T A ASDNE DR S
TV, PTHEMIEMRT /vy FOLT, 7/
oy R)E, Mgz RS T S L D il
BERFECLVERTE SO, EHINTW DR
D—D2Thd (Figl), LoLaenb, ZOMESRE

RPN S, R A =X m
AZOWTHEB LTSN e

TR, 72 TR T, | Vil
FBED KT INBER 1T |
W T a ey R ORI R

e
Fe,
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e A e ]
WP E A 1 =X LIZD5WT %% S s
Fig. 1 SEM image of iron oxide

BEE{ToT,
2. B (Experimental)

FERTE 2 KA IR TINEMEEE 700°C C, INEARE
MaEElbSE, BULEE 2TV, $E Licth /ey K%
ES®, o/ ay K& SEM (S-4300, HZ#:HY)
WCEVBERTH LT T /ey ROMEW &)/
2y FORIKOROREFRZHRE L7, TEM Z M
THERONEEE R N vy R & FER O R EEg
EITo77,

3. fE g %25 (Results and Discussion)

Fig. 2 lIZMAWE & T/ v v RO X R OMEO B
DT T T %Y, ZOT T T oD, INEARER 300 B E
TiXF /vy RORE LRSI %25,
ZIVLIRRIIREOMIT - UL INENRERE] 1800 FHCIdAk
EPMEIET 5 2 VI LTz, INEE O FEAR N O
EETEMBIZE LfE R, /7 vy RIIRREICHFET
HaFe,Ozhi Bk L, ZiL &k 0 BNE Fmic

nanorod

[TFesO 8 3 e\ TR Y . BRI MR < 72 HI2D7L,
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3z

I 1 D o-Fe, O3 8 y

RS BT e o S
BAMNIAR ST, DT E”f ok o B

B o D 3
& 73) % N Bu%}\&*ﬂ/ﬁﬁ GZ% " os ; RSl 0.05

\F % Fe, 03 & 73 i W
B P& T X Fe,0s/
Fe;O, mm» 67/
2y RE TOFeDRAHLHGREE S 2 O Feld+57
WG S, ey RIERE L, MRS R < 72
DI, Fe03@ DRI NS 5 & JERHREEE 2
E<72Y, FeOMEENRE L, ZORK, /1y
RO EMEILTHEEZ BN, £/, /2y R
& EHCR I OTEMBIZE RO | IR EIAAES D —
DDa-FeOshi 1226, it & [F—OfEd i E2Ha 7
HF /vy RBETHZENAPILE, bz, F
J vy RO ERARLFORESIN—FHL TN
EMB, T m Y RORIFARARKL - ORI
HEEZBND, T/ ay ROMEIX, 7 7BRIZkR
STHEY, 7/ vy FOPIEHN Y ITEEREHFAICK LT
ROIBEWZBENBE SN, 2/ ey R
REMRRELTWD Z L 2R L TS, &6hIiT, 7/
2y ROFEIIRICBE LT, 7/ 1y REEOR IR
FWbH DTN 7 7 Th Y, BV b O3k iy
BicZ7 7y hEAL TV, ZiudtT /vy ROMR
K6 Jeti £ TOIBENR 25720, Sl ~DFe
DOHFS R U, FEsh R OBEE NS <725 2
TR T 7y MERERD EEZXBND,

4. Z O - FrEt S (Others)

2L,

5. i 3L+ %85 (Publication/Presentation)

720,

6. PR (Patent)

720,

TOERESAR [second]

Fig. 2: Relationship between growth time
and shape of nanorod.




[Lo-oEisks :F-14-NU-0061

FIHERE BRI

PS4 (B AGE T =TS ADVERL
Program Title (English) :Fabrication of PowerDevice
FIE 4 (B AGE AR —, AR
Username (English) :S.Endo, Y.Takeda

ATiE4 (A AGE RASFHY = AT

Affiliation (English)

:JTEKT, Co., Ltd

1. A% (Summary)

INT—FT INAAD A% ICP =T 710 T,

AL AT FEANILDZ TR IT T2 6 ORIk
e T o7,

2. 5% (Experimental)
W A
ICP =y T ik, Bt

W RN A

REHTICR B F— @k, BUR LI DI
LG, ICP =y F U T CH T mllaAT Tz, £DH#%, A
AT DOFENCIVFE T BT o Teb D L) — 78,
i D b A L7z

RE, ENENDORMILL TOEEITHS.

ICP myTF o7 Gl FRIRPAS, 150W, 420 # (&
% 280nm DTy T LT E)

R AF L DIEASM (2R LF—/F— )

D 50keV/1E-14atoms/cm? . @ 100keV/1E-14 . 3
100keV/1E-15, @150keV/1E-14

3. i L3222 (Results and Discussion)
VERRLT2/ X0 —F A 2% Fig 1R T NPT

DBIEDDIZ AL TR E TS Ao T, U —F

AARPIEFITIE TETWHILZMERE LTz,

Fig 1:PowerDevice
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VER LT/ "D —F RAZD 3B ERetE % Fig 2 1R
. (ref 23 ICP =y F 7128 HbD. )

ICP =y F U IR DHHFF o S, R A4 EAIL
EobD LAY =&, THEEWSTE KRR
TENTRY, &EE - BEE TS RERBED NN
bmolz. S%ITTyF U7 &, Ty T U Tk ORELEL
D b X5 T
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<
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Fig 2:Isolation breakdown voltage
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Username (English)
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Affiliation (English)

1. % (Summary)

Gt B RS GIIN TPFATA O 12— LG 2
ZIEML. 7TAF 77 40 2 (BAFE ) (IR 2 7505

:F-14-NU-0071
SRl
BB A O s O A Mo

: Preparation of Electron Beam Evaporated Thin Film and Evaluation of Its

Adhesion
O . RS SR SR AR
:K.Makita, T.Fujishima, S.Yumino

Y — R AL

: Tosoh Corporation

VL R D 5 5 M SRR AP S b, F =L —08
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U SEREEOD B 45 1 L B L R K O AT 21772
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HRERHZENTET,

2. FE (Experimental)
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K1 BEIROEA VLKL F—
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FERLE—"2 (mN/m) 66 29
" 3 F 38R (100~ 2F D55 %)
il A RO R H

EMFNCXY, TT2AF 277 IV kT HEERE R D
BAEMEZHEN T LT, BMEEOE H = LT —BH%)
TP LI B RA G DT LN TE T,

D B —A(EB)RSEERE
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TN FTARAF T T v A (BHFEN

4. Z O - FFEt 5 IH (Others)

REME . Si02, Al2Os (JEE 100~300nm) L.

EB 7L - o7 (bem ) ZEEFRICEE L.
H72 8102 F 7213A1203 % AT E O )&
TAREEITIR ST, 5. g 3 - %85 (Publication/Presentation)
HREBROY T NVTEEERBRICLY 720,

s M2 R L7
Tz, EfilAEIC Lo TREZ LT —

BRIz,

6. BEHRFET (Patent)
720,

3. iR = %% (Results and Discussion)

T IAF w7 4V 2 (B ) ITHERE LS LT Si0286
HUNTALLOsDEBA S 4 i,

BREBRDERIEN & T TAT I 7 VAT, SMEROE
1B1372<, Bl TN EERICET,

BRI OFEIEIC L > CTTIAT I TV BEDFEE N
(ZZERMP RO, Bl IEND RO T =R F —
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R :F-14-NU-0072
I RE BRI
RIS (B AGE) 7L
Program Title (English)
crystallization
FIHES (A AGE EEEL, BT
Username (English)
ArEA4 (HAGE A BRI R TR T e R
Affiliation (English)

1. % (Summary)

KIGEMM Si O E S ELDTZOIZT WV IFE LR
FIEAIONCED Si a7 7L —he LB~
FUANREARSTND, AIC 13X Al & Si OIRERE
BRI E/RXTA=ZTHHIZDOWHIN T 77 7 +— A
AT OB G 2R AT 528 TH 27— L TOREEH
WaAT o7, ZORER, TR Z <DL TRl b 7LD
AT R ERIENEONDZEN G oTo, S %I
DI, ZOEET 7L —he LT Si OFEZE Z % v L
R E LT DT ETHD,

2. 2Bk (Experimental)
FIRUL- 258 BaERE (O vy 748 Dektak 150)
< FEERIT 1k

YT TALNCA R BV 2R Al & Si 2 Z e
B 75 2RI | BRI KV 2 E LTz, [
JEIE, AT RO — o~ A7 2 il | BBz 12
N ZETERAEZFVFN LT,

AIC DR TIE, X 1 OIHNTHTFAFM EIZ Al & Si
OFEfEMZ UL, 550°C THULHLT 5L T Si O
pEZ R ST, ZOf | S EE% 60nm & 90nm &L
7o 2 T ORI ERLT,

E&1E Al
> S
= B PolyEsi
Si0,Z N

Fig. 1 AIC DR &X

3. fifi L =253 (Results and Discussion)
Fig.2 (2 Al OFEEZE %2 T AIC 2 T-7-3 kD L

fENT MG 2R, CORTIER R 2 TRLTEY,
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SHERREZARAL-SIEEOHREAEIES X vILEER
:Solid phase epitaxy based on the Si thin film grown by Aluminium induced

AU TR, o B =
:I. Takahashi, Y. Hoshi, Y. Sujihara, Y. Nakagawa

:Graduate School of Engineering, Nagoya Univ.

Bl 2 IR F L OOFERM L EEEL TND, Al OfFEE
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%L, 60nm OFEFCITTEREICIE > T E A2 >
TWDZENRS D, LT=A- T, AIC @ Al BEEA /NS
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Program Title (English) :Characterization of Cs/GaAs surface coverd with As
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ArEA4 (HAGE D) AWEKE vovabay LA —

Affiliation (English) :1) Synchrotron Radiation Research Center, Nagoya University

1. B% (Summary)
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7o

2. B (Experimental)
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3. L% %% (Results and Discussion)
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Y,
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6.1 XERI=ZE (F/TU0 TS5y b IT4—L]

AMEEECO THEF ) 7 7GR %k 7ey =7 e LT, REENLHTZIZ T
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FIIHFRE JHEERIH
FIHRRES (H AR

Program Title (English)

IV BEHBER-4 B AU BOSRENC K D FRIEME T/ R D 18 BE T R S B% S R
:Formation of high density ferromagnetic nanodots by controlled alloying of group IV

semiconductors with metals and its magnetic properties

FIHEA (B AGE
Username (English)
FriE4 (HAGE
Affiliation (English)

BUFUT D, BRI, IR BREED, KH A

:K. Makihara?, H. Zhang?, Y. Wen?, A. Ohta3

1) A HBRFRFERET TFPHEE, 2) 4B REGE
:1) Dep. Quantum Engineering, Nagoya Univ., 2) Dep. Electrical Engineering and

TS AT LI

Computer Science, Nagoya Univ., 3) VBL, Nagoya Univ.

1. B % (Summary)
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BWTHEIE (T AR LA, 75 G AR IS ) ISR A
LU CHBLT B [E A OE IRAECW BRBL G 248 5 Tl 5
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1T-72,

2. FBp (Experimental)
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RS I K RS L7, 2%, SMRIEINEL
T HyHADY £— h 7T X~ (H-RPYLEE & 1T 5 7=,
Ho-RPALELH 2 DK KRG 2 AFM, Bl - FF iR
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3. #EFLE %% (Results and Discussion)
Ho-RP AL B {iT £2 0 & i IR E 12 B8 W\ T
Fe(~2.0nm)/Si(~2.0nm)/Fe(~1.5nm) & & kit 7> & 55
~4.9x10"ecm?, P K v hE &~8.3nmD )/ Ky h—
R A MR LTz, &I, ARMEESH A ffi o 7o 11E
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Enie, —Ji, BB s AW IcAER L, [F—5%
TECMFMIIE L7238 TlE. RO E KB L2 R 7
A kD HERN

600

E= == A
= = -
ﬁ% it T % 71:—0 400
Zh o ORER
L '6'-200
X, Rl 8
>Ry BT
Bt A e ThH  F0rT
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- Fig. 1 Hysteresis Loops of Fe-silicide
AJELIR NDs at room temperature. An AFM
image of Fe-silicide NDs is also shown
_inthe inset.
4. Z O - FrEt S (Others)
7L,
5. G 3+ %85 (Publication/Presentation)
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:Analyses of microstructure and composition of composite biomaterials
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FIHES (B AGE AN I =)
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ArEA4 (HAGE A B RFR TR T E R

Affiliation (English) :Graduate School of Engineering, Nagoya University

1. % (Summary)

RMARDBAEIEIM BT, T U)o Rt & &b 12
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THEMFFSND, RE T, /2 — Mo JE HREES
EIEPER A ARSI E U ComME A S L7 SR
DOUNTIRRD,

2. 2Bk (Experimental)

IZIAF VUKV R T FREN T VA azs ) — v
(TFE) IZ¥WfELT 37 °C TEREFFL, RUTFRELK
IS T, ZA~ AT BRI A8 S T H R
7206 JF - 718 8E (AFM, NanoScopellla, £ —
o) CEIEE LT,

3. fEFLE %% (Results and Discussion)
TIAF PR ST F % TFE T 1 EBRFFL
T=HLIGLNTZESIED AFM 4% Figure 1 12787,
w3y (Figure 1(2)) XV, 0E 2~3 pm R, & 150
nm FEEDO RO EEERNBIE S, A EREREOR
g (Figure 1(b)) (2, BfE/2 AT I & BIESH
7o, mSgoWrEfENT (Figure 1(c) X0, A7y 7 DF
IR T, OEDDRT Y7L 4~6 nm ([Z72HZED D
otz ZOITAMEIRAT v T EIEN B SN =L
5, RUNTF RIS FDEEHN LT SIS 2 TR L T
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HREEME SV, =TT ATF PR X TFROF ) v—
M. 0 FORE M ICHE kT AR5 LT ERR AL FF D,
HAp &R & HE 3 A7 0 155 S IR S

éo

-200 nm

Figure 1. AFM images of a nanosheet of elastin-like
polypeptides adsorbed on a mica substrate. (a)
height image, (b) amplitude image, and (c) heights

of layers determined from the section analysis.

4. Z O - BFEt F5IH (Others)

EEBUIN
1) D.H.T. Le, R. Hanamura, D.-H. Pham, M. Kato, D. A.
Tirrell, T. Okubo, A. Sugawara-Narutaki,

Biomacromolecules, 14, 1028-1034 (2013).
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Program Title (English) :Fabrication of planar patch-clamp chip
FIHES (B AGE CFEUH fERE, EOEZE. TE B
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AT R4 (A AGE A BKRTFT)— e TAEE 2 —
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O FEMGHIN TEEE 2RI L7z, B 453 3R O W sk
2 Fig. 1 \ORT A, 2 370020 Bl B b B
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L. ARy = AR ARG B @ /X LA O o A Rl R L | B
HEBR AR AF L E— AT T.L T2, IARD
I CE DR RDOBEEL72> T,

Ala], FEMAT R SiIcZEF L, Ry a7 a2 T
AN TAATHZ 2RI, AFRE T, 27208
RO BRI WD R A7 L — — {3 EC
YERELTZ,

X 4
A . . K B
. . Micro-pore
50 um 20 um 10 um
— i x 10 um
Si0, d ' 1pum
300 um

éwo ,,;n Pipette solution

Fig. 1 Cross section of the incubation-type

planar patch-clamp chip, and the top view of
the cell cage pattern.

2. FE (Experimental)

FIH L RS E
L — Y — R

S EBRAGE

RE RISV L, L — Rl E XY 237
T AR 2 B RO M A B BUWEL TR,

DO~ AZ M, SEREHIZL P AMNE 2R
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:Green Mobility Collaborative Research Center, Nagoya University

3. iR = %% (Results and Discussion)

SH I ERLO T EERA K& 2. BAFoRE R21S
%% Flg2 \_/j_\“a—o

T H

Fig.2 It has been certified that micro-pore of
the planar patch clamp chip can be formed
by the Bosch process (100 cycle). Diameter:
2.7 um, Depth: 18.5 um.

4. Z O - FrEL FIH (Others)
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(XTI T EERICEVEE SN D R UG TO X TR db b i iE
:Control of Crystal Chirality using Superchiral Light Filed Induced by Au Chiral

[Lo-oEisks :F-14-NM-1234
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Program Title (English)

Nanostructure
FIHES (B AGE CRTR R IED, TR
Username (English) :H. Niinomi?, T. Ujihara?
ArEA4 (HAGE 1) A TBRR R LAk Je R
Affiliation (English) :1) Nagoya University, 2)

1. A% (Summary)

JeE &R T A EE O BEER IS RIS
ESREmOBBEFOEMER CTHLRT S TAE
(RO RENICE IS, B ot — W EMR EAE A
eHT NI TG, @8 T T HEIRICT T T4
ALY A TORE T T AE IR EL O Y
AT B W T IZRAUN TR AEL, 2okt
HDWEDFFVT 1 LA FEAPRITIRAR AAE 3562
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2. B (Experimental)
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3. fit L= %% (Results and Discussion)
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(Fig.l £7), EIEDIEL O REJEMEIL, T AFERDF
R AFIUCRIKL TNDZENE 2 DILD, T2, iHDEIL,
AR B O BRI R O EET 1 DT T AR
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...] 3

1um 200 o

Fig. 1 Scanning electron microscopic images of gammadion-type
chiral Au nanostructure fabricated with electron beam lithography.

(Left) 13000 of magnification (Right) 30000 of magnification
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E. Hendry et al, Nat. Nanotech. 5, (2010), 783.
V. K. Valev et al. Adv. Mater., 25(18), (2013), 2517.
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Program Title (English)

integrated device

:Observation of electrode formation by using SEM for developing Bio-CMOS
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Username (English) :S. Ota, K. Niitsu, K. Nakazato
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Affliation (English) :Graduate School of Engineering, Nagoya University
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2. FE (Experimental)
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3. fifi L *=%% (Results and Discussion)
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125

Skze2.05% 1.2um

Fig.1 SEM observation of the electroless-plated Au
microelectrode array on CMOS integrated circuit.
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Direct Bacteria Counting," in Proc. IEEE
Biomedical Circuits and Systems Conference

(BioCAS 2014), Oct. 2014, pp. 460-463.
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:Growth Control of Nanocarbon Material and Application to Electron Source
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3. fE g %25 (Results and Discussion)

A B ZE R B DU NMIRE (~0.05 ZUELLT) Ar T AH
TO SiC OEGRTIL, AT YT Ty DT TIFAD
BEINCT TT 2 PIRET DZEBIERPBLAHIL TS
M, THIZRLT, Ar TAE 0.3 [UEDKFHR T,
1675 COBMLBLIR L ZATIROE, AT v T Ty DIy
WZBWT, TT7AD LI RS T7 2 INAT
2> TRRICE R T2 824 B A LT, 20
R REIL, BEM O RRALIT 2R, 79720
R IZBAL TR 72 i A 52 Cnd, A EIO MR
REIL, DRI IRBIR AT IA EEYEBL, =T
AR LT Z 2R CD, FERRIC, ZOE TR FE
JR A DOFBERIMHESND Ar HAFTOD SiCDITF7 x>

[

il

(Y

126

FCEAMHNC BN TBIEIND, ZOTT7A BIZED EAvo
TRELIZZ 77 2BV TR, 206D SiC EFEEL
TWRWDOT, BHZRZ 772 L TOWRE RS
e

if:, VT DI E R ST T 7 2 BN ET DI EH

R Uz, 207772V 7 OELITR 500nm T

ﬁ)@ SiC @ 3-bilayer DEHSEFFHOE Y MNIZ = AIEOTE

RRICKEL, TOMIIT —2F =T CThol=, ZDJT
T V7 OHLNE, ML TW e, RO LTes T 7 2
V7 ClE, T T FELT, BRI =R — D
TEARIZEN TS DGR TR H LD T, R LzrT
7V T OBRER D FTREE UL, 7 R=0A~D
R RS EIR S ND,
4. Z O F5Et I (Others)
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TARAREH A BREL, iSO ER A T 7.

2. FE (Experimental)
KU 7t
A B IEMSE, ICP =y TV EE

SRR E

Y77 AT HAM BN ELZGaNT > 7L —ho kg,
ARy BT N TSIO A HERE L, /A7 Uk
ICEDERE 250nmD /S F— U AERILT-. iSRRI
TMGa X ONHsZJ5 e L, TR, Vg B9
HALEFC I 7.

3. R L% %% (Results and Discussion)

Fig 2k #x 725 F T CRE LT T /27 40 Bt SEM
BERLCND. Aot /a7 2O E R, Ak
T, fHAICHDEC InGaN MQW 414252
ETEZNHEO LED ISANARETHS. AfEiED =R
2815 PLESERHEZ DIT/RT . 363nm (27N
RISOFEIEFHNTEY, 550nm (LD =r—F
MIEFITHIO. ZOTEND, JFHNEN TS S5
NTWDZENGTDD. o)-ellThE» 75BN TED
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:GaN R P8 RIS & O /ERL R I 2 B 9~ AR 48

:Study of Growth and evaluation of micro-structure GaN
(0 9, Bae SIYOUNG , AH #dr | Ky 3

:J. BYUNGOH, B. SIYOUNG, Y. Honda , H. Amano

A B RFR TR T e R
:Graduate School of Engineering, Nagoya University

NG D SEM 2 /R TWD03, iEIRE N EL,
TMG fEFE &P IR G ITHE T 7]~ Bl R 38 8 73
T R FE ISR U TR NIC RS, @) DIRITRLIZE S 72,
FORRRT /3T L GEENLZEN T,

PL Intensity {a.u.)
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Fig. GaN nanocolumns grown by MOVPE.
a) Schematic image, b) PL spectrum, c-e)

Nanocolumns dependence on TMG flow rate.
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D EHEER,

1. ﬁg(Summarv)'

BRET FIEFLPVEEEZLD | F—E 2 7128Y)
%b\%%h%@%TT HHHNTIE, R—E 712 do
THALDR—Tu HEALIZE R U CHRSNE SRS R 2
B, seDn, n* 3ROk 7RI (AT G 23
B35, :h%@%&ﬁ%iﬁﬁxb TLX LT IVInEE
e TR m D OIS ARSI TV D, K
RVFH 7= poly(3,4-ethylenedloxythlophene)
(PEDOT) 7% poly(styrenesulfonate) (PSS) (2k~T
BN —7"c 7= PEDOT-PSS 13t H B S5
JRSHFFES AL TUND,

Zs R~ DI L S AR ER kIR B 0D R
EHHZEITEETHH)Y, PEDOT-PSSO S Ehit Ik fig
OEMBRITIFLAS BN TV RV, Fox 1T
PEDOT-PSS Y Jihitd 1k 1 @fﬁﬂl@ﬁn%ﬁ/)“(é‘to
SAEEEIX, PEDOT-PSSE L UPEDOTERY =F L
Va—VOESERPBESZRICEI>TN—"3NT
PEDOT-ClO4{Z%} LT, 7 = AN PE W UL 55 5 (R
7 Ta—T7 0y 0) BE O RIS YT LA e A
1Tolze ZOMIEIZIRNT, T /T 27/ay =TTy 7+
— LD EZF L, 22 Tlid, PEDOT-CIO4IZ%f L
TR T T u—=TREEAT ST T DN THREZAT
Do

2. #Bk (Experimental) :

A A —T 4 PRI KRS 7= PEDOT-C10 40
BEIE % | Be 7553t Dektak150 2 O CRIE L7, SeF0lE
XTSRRI ESNL TWDEEL W TTo7, A
7T —THETIL, 7= b NF LT AT L —H
— DA VLA L= —1.55eV) & iz,
ZDOSNVAD IR FE R ER T REUTREAL, A
MR L AZ KBRS 352 TH CALHEERIC L
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: H. Kishida, T. Koyama, T. Unuma, N. Yamada, T. Matsuno, K. Ishihara
A R RFR S Tt e

: Graduate School of Engineering, Nagoya University

B, AlE—RR

DIAELTAEI SV ZET =T U TRE LT,

3. L # 2% (Results and Discussion) :

AN TN BRSSO W IN AT ML 6 BRSSO
AR MV FE UG WTE D WIN AT VTR, BEE
2.1eV JOEWT R — (0@ S TR 2B S
7o R=7& T 720y PEDOT OWIAI L ED
G B ST RIURA , ny n* N R O b 1
W5 DB THHZENRBIND, 253 ILAANT K
IV DRFHIFE DD, ZOWINEA 1L 10ps FEETRIES
HZ LRI,
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(1) T Koyama, H. Kishida,

Microscopic mobility of polarons in chemically

A. Nakamura,

doped polythiophenes measured by employing
photoluminescence spectroscopy, ACS Photonics 1,
655 (2014).

(2) RSP, /NLRISE, FEHER, GEMSS T
PEDOT-ClO4lED 7 = ANOMR PRI 5357, 55 75 Bl
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1. % (Summary)

TAFE | BROBEEE I I TR R R0 i S HUER TR (L. oD JiL (K]
WETHD LR FEEPEH LRV ER S TWA,
PRELEE LD B O [ IR 5 4y TR AL KR CE)
YET 272 /NEE S AT RE CTH VIR EHE ML % ~ D &5 H
DHIFFSILCND, B E 7 F IR B ER O EMmIT, —
WWNZ T —R 7 Ty 7L AR KOS TV D,
LU, =R 7 7o 73 bF L EMEMEL L LI e
T, BT E SR THH-OEIAMIZ2>TLEHIM M
RNBD, 2T, LML FPLERD SN —R T I
B A A CRRAREE I A T AR e S D B CE T, AR
D AR DO CEEDER BB LR EIRA L
EROFERDIBLIEREER D ST LSO,

AR TIRIR T T I A~Z N2 /7 F7T7 20D
B REZ B L, fER & bl U CrEdlih o m s fn it 7
VU572 AR ATRE CH P, 22 CARFZE TR
TIRZHANTF )T T 7w LR H  GOEEMES
& E DR ERATE HREL TS,

2. 528k (Experimental)
KUt
X BRICE TS

- FEBRGIE

= — T /7 TT7 2 DR ChHHTE ) — )L
& Fe 851447 300ml AL (Fe $&AD &% 0ml,3ml &
EAbEHTz) | BIREL 60Hz 10KV, ZEH & 10 sim,
AR 60 min L CENENFEREZITo7-, B
TBERE FHNTH 7 I7 2 ZHEL T X BOEE T4
ST (XPS) I T E AT 24T o 72,

3. fii L% %< (Results and Discussion)
Fig.1 WIERR LT 77 22815 XPS AT ML

129

RARRT )T ARALZD T D & FEERSRE 7 1t AR

:Studies on advanced functional processes for the next generation nano-devices

:Graduate School of Engineering, Nagoya University

Thb, TR TS BN T F7 7 A MU G % £
STZBRNTHLTODEVIRERHD, Fe SEIKDEN
B3 28, TNENOERLIRFZOMER (Fr—/v
WOV 7577 ANY) ORRCE S B o T, Ly
LI /757 2 DOEREIRFORES DZ ST Fe
RO BN T DD Ip 0T, ZOTENLERE K
KOG BRERFOEEOEFHIUIR AR DY | £k
EDOFEB DR HEBREDFES P THESZ 2 HND,
A BRI O R L CRRIC K DL ERIC LD
WBEREGED CQNWE, F /I T T2V DR R—T A=
ALDRZIT S TCOKRERH LD TITRVEZE %
Do

_|FeOml Fe 3 ml ]
3 J | Pyrrole Pyrrole Pyridine 1
2 (Graphite | I/| Pyridine

g \ - 1 |Graphite

402 397 | 392 402 397 392
Binding Energy(eV) Binding Energy(eV)

Fig.1 XPS spectra of nano-graphene.
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pp. 1864 - 1871
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(2012) 035101.
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1. Bt (Summary)

Magnetic field sensor used as compass in
intelligence phones, tablets, and portable devices
becomes more and more important due to the
increasing needs of various local-based services.
The motivation of this study is to develop 3-axis
MR-based magnetometers with compact size and
high sensitivity.

2. FZB (Experimental)
Facility used:

Laser lithography, sputter system, magnetic
field annealing, spin coater, exposer, AGM, hot
plate, alpha-step.

Experiment:

In the first stage, the focus is placed on
processing and basic geometry optimization. For
AMR, the optimization includes thin film
deposition, thickness, and barber-pole geometry;
for GMR, it contains field cooling condition of
prepared GMR films, patterned element shape,
width, length, gap, etc. Electric and magnetic
properties are characterized by measurements of
MR and AGM.

3. i L% (Results and Discussion)

For AMR, we have prepared
Ta/NiFe(Py)/Ta films with three different
thickness of Py layer for sensing stripes. The
tapered Py stripes were successfully formed by
RIE, although slight rounding of the taper-ends
appeared as shown in Fig. 1. The precision of
exposure needs to be improved. The fabrication of
barber-pole structure failed. The exposure and
development of the photo resistor seems okay,
but the lift-off process failed. The removal of
metal (Au) film with photo resistor underneath
ripped off the patterned parts as shown in Fig. 1.

This reflects the insufficient adhesion of
electrode on substrate. Thinner metal and
thicker photo resistor could be helpful.

Additionally, multilayered electrode is also an
option to enhance the adhesion.
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:Magnetoresistive Magnetic Field Sensor Fabrication

:Wang Guo Ann, Yuan Fu Te, and Kao Pei Chung

Fig. 1 Failure mode of AMR element.

Fig. 2(a)

Fig. 2 Shape GMR element.

For GMR, the first task is to form a pinning
direction of the pinned layer via magnetic field
annealing. After the heat treatment with
external field of ~2.5 kOe, the pinning direction is
found perpendicular to the field direction. The
photo mask needs to be rotated by 90 degree. The
patterning of GMR element was done by RIE.
The quality of fabricated photo mask is good, but
the resolution of the exposure is not sufficient for
the 1-um-wide patterns. No patterns of such
dimension were formed. For the 2-um-wide
elements showed in Fig. 2(a), designed shape of
sharp ends and the body were distorted. The
distortion of 3-um-wide structures was smaller,
but end-rounding was still obvious as shown in
Fig. 2(b). It can be conclude that high precision
exposure is essential for our element fabrication.

4. Z O - Kl 4 (Others)
‘We acknowledge Prof. Satoshi Iwata, Prof. Takeshi

Kato, and Dr. Daiki Oshima for their great help on

micro-processes.
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1. #% (Summary)

FHEEBGEARE LTHER2ED 28R BEY
{ANdFeAs(O,F) & AEFe,(As,P), (AE=Ba, Ca) i i
MR RACH D M & & BT, b RAERE/ERIL T2,
TS OEIEOFER 72 RN & 2SRRI VB T T
INTIZF /T Z7PF&ETER LT,

2. ZZBR (Experimental)

cFIH U7 EpdEE

TH MV Y TTT 4 HEE, RIExT yF o 73E, L
— PR E | B ARE R, BAEET

- HBRITIE
IR RIS Fie e 2 o —Ea v, 556
AT IR X AREHTCHBTRANE A — 2 = E 1508
B K DM DRSS T FIC LVt Lz, £z, 7
)T PFOEEZMM L TR ZIER LT,

3. fEHE L#E%2 (Results and Discussion)

T, 8RR CTRIZEEBIEET) D RS DR TH
% NdFeAs(O,F) DAL R IZAE LTV D 23, FEkiX
FFFHINdFeAsO# i FICNdOF & k& L. & Z /5 OF
JERIC X 0 B E IR A 5 T, L L, A ER
b R EEICEMANEET HDIFEE LRV, £
T, BERMEZ MR L, Frlo~v A 7 Lb—T g
Y EDOT R%E L& Z A, NdFeAs(O,F)T#fE D B 4%
FREBACHIN LTz, 7272 L BBIMER EIEAERTH Y |
LRI ORDREEDPMETHD EEL TS,

—J7. BaFey(As,P), iz oW\ T ik, BEICHBEERRE O
Fiv, EENLREEASE SN TS, £Z T, 2
DOV BB AR RS RO b VS
AAER U7z, Fig. 1ICHeRWrmIX & | #fa)E 2 ok L
Tk OBAT ) TR OB 2R, g2 IZCaF,
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e SR RS R D MBE Bl & AR

: MBE growth and junction fabrication of iron-based superconductors
CAREA, TIREGE, BEASTHH, TAGIR, TR, JRERALE . M S

: N. Sumiya, M. Chihara, R. Fujimoto, I. Nakamura, K. Arai, T. Hatano, H. Ikuta

ZZ T, CaF i3 EE % 10 nmE TS E7=8, 8
F-EERMEICT v FL— 7 REICERT % & & %
SNDIERIEER R SN b 0D, KK, UV —7 B
DRIV, ZUE, CaF B EIRECE T 272012 B AR
—NABELAELTTEDEBEZ LN, 5%, %K
WD IEREIR & 5 | Mt E O fdi{b A3 BT
HDHEBEZTWD, 72, NdFeAs(O,F) DA TERIC
LA T ETH D,

Junction area
(50 x 50 um?)

BaFe,(As,P),

Ji

Fig. 1 A schematic cross-section drawing of the junction
prepared on BaFe,(As,P), thin film (left) and a micrograph
after the deposition of CaF, layer (right).
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(1) N. Sumiya et al., "Growth of a smooth CaF, layer on
NdFeAsO thin film" J. Phys.: Conf. Ser. 507 (2014)
012047.

(2) F. Kurth et al., "Unusually high critical current of clean

P-doped BaFe,As, single crystalline thin film" Appl. Phys.
Lett. 106 (2015) 072602.
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1. A% (Summary )
BVRERE EMERE A R RE X e — AR T Fa
—7 (CNT) iz 7 L3 v 7 AT 31 2T 5
MR EHET L0, XU TF ¥ —ETVRATHRT b
(VBL) 2% E SN TV D EFEEZFIH L, 20
FER. 7 LX T TEMEREZR CNT ASA A%
ERT L0 EORREST,

2. FEB (Experimental)

INFETIZ, CNT ZHWa A 4 hod@bix
BEZLbDbDOD, —RBREKR T v ALK+ 7 1
T AIZH KT 5 CNT Kifii DG YOI OV TE,
U HISHOBGAIIIBICEETH I LD D
TLATEA TR TRV, ARFFE T, (1) F
TAEE T u v A2k D ONT @ik & QF 17
0 A OREFREANICED, B EREERO
CNT WAL A2 2R T T AT v 7 7 4L
A EICHEBLL, & OFREE R L7z,

3. fER L 5% (Results and Discussion)

1 IXPENFEM EIC/ER U 72 CNT#EB S 1 A v
P ThHDH, BRALFFREE Ka[Fe(CN)s]lDH 1 7 1
Y JIRNZ A NVICR ORI L7z & 2 A, IR 7
W NERR DT Z R L, SO SO E 2 R 2
LA B NT LT, CNTHEIRE il Sk 1 2 Bk
LA S, SO ROE N AR & T, ek TE
(2L 0 ERL L 7- CNTEE & bl U B4 72 i N — 1%
EHLOZ L EER L, £7o. CNTHEEEmO BRI
FHIZRLTEVEIZ DWW T, MR mEWEDO—FTH D N
— RO ATV v IR AN BIEE#ED
WY ZEICROBGEEL., filROA—R 7 7 A N—FF
MRPA BRI LT, BWERILFENREEE o2
EEBOMNI LT,
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: Study on quantum nanostructure devices
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SBIINA ARV LRy T T VT EORRE
B EER L, V=T 77N A — hr P Lo
HrRET.

5. @3 - #2353 (Publication/Presentation)

M. Maeda, J. Hirotani, R. Matsui, K. Higuchi, S.
Kishimoto, T. Tomura, M. Takesue, K. Hata, and Y.
Ohno, "Printed,
nanotube thin-film transistors on flexible plastic
film", Appl. Phys. Exp. 8, 045102 (2015).

F. Wang, D. Kozawa, Y. Miyauchi, K. Hiraoka, S.
Mouri, Y. Ohno, and K. Matsuda, "Considerably

improved photovoltaic

short-channel, top-gate carbon

performance of carbon
nanotube-based solar cells using metal oxide layers",
Nature Commn. 6, 6305-1-4 (2015).

N. Fukaya, D. Y. Kim, S. Kishimoto, S. Noda, and Y.
Ohno, of
Carbon-Nanotube Thin Films for Transparent
Conductor Applications", ACS Nano 8, 3285-3293
(2014).
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1. % (Summary)
AR B I H OGNS SV~ T A
WEIZRWTL, 2O M B (R —50 -+ F—
WIEM BE T 7T B — 5y 1 A EER R e

NN —al —2a B TR TWDEE DTV,

EBR R RE U I RS TRAR o T2, AR TIL, AR
TN+ THD VOPe & VOTTDPz %’fﬁﬁb\“@vvﬁ
~TofEEEER L (Fig.1), 7 — T\Eﬁﬁﬁ%ﬁ% Iz

YUTHEAZITHZE T, FEREICE s@?ﬁ;ﬁﬁai—ﬁb%ﬁ
L7,
{Cr &
\n/
VOPc Am bipolar VOTTDPz

Fig. 1. Molecular structures of VOPc and VOTTDPz
and schematic drawing of bulk-hetero junction device.

2. FE (Experimental)
KA e E
Bt

- BRI

HEAREFEEIZLY, N —0 177874 —43 7T
&% VOPc &£ VOTTDPz % gt Vo Ktk FizfF
RFlcZ& 5L, FET & MAEEEER LT, 2RO 1O
RAELREZBALSE, OO FET HIE21T-o7-,

3. fE R L% (Results and Discussion)
HFRERD T DAL T, DT RO RIZEB O ThH
M EZ R LT-, Fig.2 A SR D ICEEND
VOPc & VOTTDPz ® b3 (x LY 1-x) IZ%F 28 8
DRI A E 7~ T, VOPe D&/ FNENEE R —
WBEEREL, VOTTDPz D& HRNEVIEEE T
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:1) Graduate School of Science, Nagoya University, 2) RCMS, Nagoya University

BN R, 2IRICDERF N—aL—a RETHD
0.44 LLF T, WFNBIZIF0LARDZ LMD, LI EDfE
Rb, VAT GBI/ —ab—var ¥
X U7 MR RN FEBR A CRE R S 4T,

! LA ' 2.5
soR(Q) | —8— p-type
i —8— n-type -
- : — 20
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40 Ji5 o+
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(&) (]
© 30p <
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A 05
1.0 = 1
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Fig. 2. Composition dependence of the transistor
parameters for the thin film of (VOPC)(VOTTDPZ),_,:
p- and n-type mobilities.
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“Ambipolar Transport

Vanadylporphyrazines with Two-Dimensional
Percolation”, Journal of Physical Chemistry C
(2014), 118(26), 14142-14149.

(2) FEMRIENRE, BRACEH M, AN TR AHE, W? BHIK,
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FIRES (HAGE KT ST

*Username (in English) : Motonobu Goto

“pri@4 (HARGE : Nagoya University

*Affliation (in English) AR

XMEE (Summary ) Wb 2 ¢Ex b b, o, COfEAEMT 5 Z

R COz LM R BUKE R TH LI 0T / & TR ORI BRI < 72 D720 KL DRk
A REER U AR, [ 8 ZLoRE s REMHIL TS 2L bEA b5, AETHMEIEIL
NENLRLAER LT, W—RETL2ZLICE0. % IT&Y, YYONIEGEZER TE 7,

BEHHF B A BIRRCO CRIHET 5 2 LT % [ oo,

5 mL/min 10 mL/min 20 mL/min

Bl CIIBUEN R EEZ - 72, BUKPEEIE O Y 7 pmkL

FAEAER LT,
TR

252E% (Experimental) : 0.25
it FH 97 2 ok 7B 13— AR A I X AR R S Vv 5 mL/min

5 um . 5 um 500 nm

NDP, Fa—THICELTTL L TRAIZEDED

IR G2 DD ERR LT, /i | 0.25 mL/min | 0.5 mL/min | 1.0 mL/min

J£7] 14 MPa, iR 40 CZ[EE L., Wikt (0.25
~0.1 mL/min) ., BEARCOE (10~20) D&M | cos
BT, BHNB I T ) A FRLT-ORERA & D .l :
R 47 T BB L > IR LT, #87 | miymin 500 nm_ 50 um

A RO 7 umb A8 LT Se % B U7,

iR L #%% (Results and Discussion) HEFIRFZE %4 (Coauthor)
ART /A RO—FTHL BIRT ORI jrpssteH . Nadezhda Teareva, Siti Machmudah
DRfEREPNRT, WiREEET, COMEZZIE  Wahyudiono
SELLGE, BONTTRFIIFREICHES TT L= MR s 2oxse
DR E LA DERTE OB 22T/ KiA- L Te o Tz, — (Publication/Presentation)
07 WA T, WG EOINIME > gykT2eoms 14
TR ERIERLF- I B 72 ) A ZDREWARER (RANFLPrTF—a VEZE)
R ~EZAE LTz, ZhUd, v /A FIRBICH L yaesgiiams 14
R COZ LV ZREIAL I LT, RIS IF  SmagioEpss 14
YUUTE ABBEMBESND Z LK VRIT e TaeaEs 14
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1. B % (Summary)

GaN 7/ U A Y —IERHshr, KIS T), MR i 3
FIFFREE Vo e R RAAT 22 &b, BT A
ARENT A ASDIGHPEFEE LTS, 2D X
972 GaN T/ U A ¥ —DREFRIMFIZ L D TRIRCIRE
DFHiZAT 9 1ZHT= 0 . L HRKT VBL IR E S
TV % FE-SEM(S-5200) % Fi| | L TIRIRBIZR 21T - 7=,

2. Bk (Experimental)

GaN 7/ VA Y — 34 TR FICRE SN TN D
MOCVD &%\, Si02 v A7 TR—/ /4 — %
JERELT= GaN 7o 7L —b BRI E LT,

3. fit L= %% (Results and Discussion)

AR—/V£5 230nm, T 460nm O Si02 v A7 /XK —
YEATDHGaN 77—k BIZ GaN /U A —Dfk
Ra1T-o72(Fig.1), ZORER, R S 4 Rtk 752&
IZED, BAELT D lum ML EOES TR E kD2 L
DIERR R T, R b EA MRS T 5720 /U A —Ikra
DI PR B 8 1B B 47232 — L (SADP) I E & OV 57
fitie TEMHR-TEMBIEA1To72L 25, B THY
FE KM S 22 AR S T-(Fig.2),

Fig.1 SEM image: Tilt view of GaN nanowire
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Fig.2 Crystallinity of GaN nanowire
(a) SADP, (b)HR-TEM image
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