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(Organization and Related Schools of VBL)
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1.3 VBLOZERNZ (Research Targets of VBL)
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1.4 VBLODEEE{E (Research Facilities and Equipments)
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2. VBLOHEE - [LEEH
(VBL Educational Events and Publicity Works)






21 VBL L URTU L (VBL Symposium)
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2.2 VBLt=7}— (VBL Seminars)

VBL &I —%, AT OWFZEDOEN AN DOV TEFIAD FIZH 00003 <FHIT T 57280 DH D
T, FEHEESE B SRR TR S B O U7 & Z s RNV TR S N, AENZIZEOREEREL T,
I T BRI O LR AR T, BB I — O B4 B AE L FTRRomEY Tho7-,

W1E | FEamE | 5 3E
10 15 20

TR 24 £E% 1 E VBL 237 —

(1st VBL seminar. 2012)

BHEF: Fk24FE7H11B(A) 13:00~14:30

5T A EERZEIZHIEMER 131 BRE

#8 H : Synthesis of Fine Calcium Titanate Particles by Flux Method and
Their Photocatalytic Performances forHydrogen Production

Prof. CHASKAR Manohar Ganpat (Baburaoji Gholap X% - VBL iZEE#fZE)
Co 3=

Fine calcium titanate particles were synthesized by the flux method: The fine particles were obtained by heating
a mixture of solutes (calcium carbonate and titanium oxide) in flux such as NaCl at high temperature such as 1100
0C, holding this temperature for a long time such as 10 h, and then cooling gradually or rapidly. Several samples
were synthesized by using this method in various condition with different ratio of the solutes in the flux (5, 10, 15,
20 mol% of solutes in the NaCl flux), and characterized by DR-UV-VIS, XRD, SEM and BET measurements. As
a result, some samples with fine particles were successfully obtained. These samples were loaded with
Pt-cocatalyst by the photodeposition method and examined for the photocatalytic tests for hydrogen production. In
this seminar, the correlation among the synthesis condition, the structure of the photocatalysts and the

photocatalytic activity will be presented and discussed.

BRI -

CHASKAR ##%I3ZVBL HIESNE AR ( KBHE) L L T4 Hl6 67 A14H £ TOH
3 ATIHE L. Bl 2ot oA BB B 2 IEFE 21TV FAEICK T D58 L ofE L%
MEATVWE LTz, At IJF—TIX, [Synthesis of Fine Calcium Titanate Particles by Flux Method and
Their Photocatalytic Performances for Hydrogen Production] &9 % A hVT, 77 v 7 AEHEIGHL
T RE RS REERRL DA E XY T 7 X2 VB — 3 v RO ZN 5 OFERRIBED KRB F
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IR DRI T DI E 72N S, 7T v 7 AEZICHT ABROFTELRIE 2R S, i
T, 5B I DICETEER M EZS D720 DT A4 77 bR SivE Lz, s oA I3 53
T A—=Z LFERORBL - EICE LT, S OIIEERBHZ & > TEE LWEEIZOWT, EivEh
FRZENTEE Lz, B, F4, IDITEAKRLZERE - IRBELAIC SN2 5 310
HERVBBINL ., IERREmSTOhE L,

HH FHE (TR - A% TR

TR 24 A 2 E VBL £3F—
(2nd VBL seminar. 2012)

BE : FRk24FE7TH318 () 16FRF~178F30%
BT AEERFEIOVT4T775Y (WBL) E—71 2 FIL—LA
#H : lonic liquids: electrochemical basics and metal deposition study

Prof. Wei Zhou (VBL {ZEE®ARE - LB KZFILFER)

HE

Ionic liquids as liquid salts have attracted much interests, especially in electrochemistry. As novel alternatives to
conventional electrolyte solvent, ionic liquids give electrochemists numerous possibilities of new applications and
devices. Herein, the electrode/ionic liquids interface has been studied by differential capacitance measurements,
which proves that the ionic liquids present special characteristics at the electrode interface comparing with
aqueous solution. Electrodeposition of magnesium, which could not be accomplished in aqueous solution, has

been realized by the employment of ionic liquids.

Bt

VBL AME AP & L TR E Lz BERY: ( TE) RO ER (Wei ZHOU) #E#
RIZE Y Kbt I =20 F24TH31H 16 FE 518 BF00 23 % TVBL & I —=ICTHMES
AVE L7, #BEEE I MMonic Liquids: Electrochemical Basics and Metal Deposition Study] T. filthF
WCHEBZEO TN DA F RIRZ TR BT, A F UikikE Honize@Efr 2 o127 Y
Y I RNG T T NEWRERERIE., 72D IR T ~ o opltle Ea WieA 4 L ikik/ &
B fi OREEZAL 2 AP S b 00 B <R INE Lic, A4 VIRIKITRIKTH D120 b b
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THNENCEVEEEZ A L TWA Z ENMLNTEY . ZANEMAEIZI T DL « ZEITIZRV
WRBLZRIFLTWET, 4 FREOZRTIE, ¥loMg BATICHEOH L Z EMALMNIEINEL
77,
15 ZEEDOBMEIZ L - T, BRAEEEICE L CHBRLZERNED I, PE L TUVZEF
2 KR T IR I F—I127e ) ¥ L1,
KN £ (BREEIFERE /8 BRI

Rk 24 F£EE 3 [0] VBL 2 F—
(3rd VBL seminar, 2012)
BEF : Fr245FE9H68 (K) 15BF~1685305
BT A EXRFEVBLUA I F—=F
#H : Local structure of dilute and concentrated nitride semiconductors
and hydrogenation effects

Prof. F. Boscherini ( VBLIBEE#HEXE, RO—=v KEAL A2 T))

HE

A review will be made of recent applications of X-ray absorption fine structure (XAFS) and related techniques
to the study of the local atomic and electronic structure of dilute and concentrated nitride seiconductors, with
special emphasis on the identification of the defects induced by low energy hydrogen irradiation. I will make a
brief introduction to the XAFS technique with synchrotron radiation, illustrating the basic physical mechanism,
the measurement method and how information on the local structural properties of materials is obtained. Dilute
nitrides of the type GaAs1-xNx (x ~ 1%) exhibit a range of interesting and useful physical properties, including an
unexpected red shift of the band gap caused by N incorporation. The red shift can be reversibly eliminated by
exposure to low energy hydrogen beams. By using N K-edge XAFS aided by DFT and full multiple scattering
structural and spectral simulations we have been able to determine that the defect responsible for the band gap
variation consists in two H atoms linked to a N one in a quasi C2v symmetry geometry [13]. Complementary to
our XAFS investigations (which probe the conduction band DOS), we have very recently used X-ray Emission
Spectroscopy (XES) to probe the changes in the valence band DOS induced by hydrogenation by analyzing the
lineshape of the valence to N 1s transitions. The XES results show that the opening of the band gap induced by H
is locally due to an upward shift of the conduction band minimum while the position of the valence band
maximum is unaffected. Concentrated nitrides such as InxGal-xN alloys are attracting considerable interest since
the band gap spans a wide spectral range as a function of x. Also in this case, hydrogen irradiation causes an
increase in the band gap. We will present and discuss high quality N edge XANES spectra of pristine InxGal- xN
alloys and atom specific spectral simulations which illustrate the link between local structural distortions and the
XAFS lineshape. Also in this case, the effects of hydrogenation have been studied by a combination of XAFS and

DFT simulations of candidate defective structures.
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(4th VBL seminar, 2012)
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B TFEE3HEE 322ERE
#8H : Electrial Properties and Electronic Devices Based on Low
Dimensional Nanomaterials

Prof. Cheol Jin Lee ( VBLIBEEWARA, SEXFHIER)

TR 24 RS 5 E VBL £S5 —
(5th VBL seminar, 2012)

HEs: ERp24512858 (£) 1665305 ~ 188
BT BB KEVBLAF I —=F

2 H : LASER MOLECULAR BEAM EPITAXY:GROWTH OF METALS AND OXIDES

Prof. N. Sokolov (VBLIREEWIE B, IV YWEBE I EMEFHART IL—TE/&E
(as7?)

#FEH : A look inside epitaxial cobalt (nickel) nanoparticleswith a 3D reciprocal
space imagingcarried out by GIXD, RHEED and GISAXS

S. Suturin (VBLIBFEHIR &, IV YEIEMA S=—7HREMAIT))
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#8 B : Dichroic Soft X-ray reflectivity as a tool to study ultrathin anisotropic
organic layers

Prof. L. Pasquali (VBLIZEREHAR B, 77/ LyPHISYTRKERB(AR)T))
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2.3 VBLiEZ (VBL Lectures and Experiments)
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Illustration of extension and contraction motions of the helicate (A) and synthesis of
double-stranded boron helicates consisting of meta-substituted oligophenol strands (2a
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Scheme 1. Illustration of extension and contraction motions of the helicate (A) and synthesis of
double-stranded boron helicates consisting of meta-substituted oligophenol strands (2a and 2b, B).
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Glucose electrochemical biosensors with ZnO nanorods modified gold

VBL researcher Qiang Ma

Glucose electrochemical biosensor has attracted ever-increasing attentions due to its potential applications to clinical
diagnostics and food safety. Among the numerous efforts in glucose sensors, the immobilization of enzymes on electrodes
is the first step in investigation and fabrication. Zinc oxide (ZnO) nanostructure is one of the most promising materials for
immobilizing enzyme because of its properties including nontoxicity, good biocompatibility, fast electron communication
features, and so on. Moreover, ZnO has a high isoelectric point (IEP) of about 9.5, which should provide a positively charged
substrate for immobilization of low IEP enzyme such as glucose oxidase (GOx, IEP =~ 4.2) at the physiological pH of 7.4. Thus,
Zn0 is expected to find applications in a new generation of miniaturized biosensing devices.

We focus on the application of ZnO nanostructure on electrochemical biosensor. ZnO nanorods arrays were grown directly
on the Au electrodes by cathodic electrochemical deposition method from an aqueous solution of zinc nitrate. As shown in
Fig 1, the diameter of ZnO nanorods is about 100~150 nm and their length is several micrometers. After a homogeneous ZnO
nanorod layer was synthesized, GOx was immobilized onto the surface of ZnO nanorods. Fig. 2 shows a cyclic voltammetric
sweep curve for the ZnO/Au electrode and GOx/ZnO/Au in PBS buffer containing 1 mM D-glucose at pH 7.4. The curve of
GOx/Zn0O/Au electrode shows an increase in current and a well-defined peak compared to ZnO/Au electrode, confirming the
electrochemical response of the GOx/Zn0O/Au electrode. Thus, ZnO nanorods can provide a favorable microenvironment for the

immobilization and stabilize its biological activity to a large extent.
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Fig.1l. Top-view SEM micrograph of ZnO nanorods Fig.2. Cyclic voltammetric sweep curve for the ZnO/
prepared by cathodic electrochemical deposition Au and GOX/ZnO/Au electrode in PBS buffer with 1
method on gold electrode. mM D-glucose (pH 74) in the range of -0.2 to 0.7 V.
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Synthesis of gold nanoshells and their optical responses

VBL researcher Dadian Wu

Metal nanoparticles (MNPs) have attracted considerable interest because of their special electronic and optical properties.
The localized surface plasmon resonance (LSPR) of the MNP can induce enormous electric field near the surface of MNP. LSPR
effects can lead to giant enhancement of optical responses in CNTs such as luminescence properties and third-order optical
nonlinearity. However, CNTs show luminescence in the range of 800 nm to 1.5 p m. Using gold nanoshells with different shell
thicknesses, we can tune a wavelength of LSPR to match the photoluminescence (PL) wavelength of CNTs.

Gold nanoshell (GNS) consists of a dielectric core coated with a gold shell. In contrast to solid metal nanoparticle, the
plasmon resonance frequency in GNS is sensitive to the relative dimensions of the core and the gold shell, and can be moved
from the visible region into the near-infrared region of 800-1200 nm. Firstly, silica colloids were purified and re-dispersed in
ethanol. 3-aminopropyltrimethoxysilane (APTES) was added to purified silica colloids under vigorous magnetic stirring at 45°C
for 3 hours. Gold nanopartilces (2-5 nm) were prepared by the reduction of chloroauric acid with sodium borohydride. APTES-
functionalized silica colloids were added dropwise to gold sol to form gold-attached silica colloids (SiO,/Au). Finally, various
amounts of SiO,/Au colloids were added to the aged AuCl,/K,CO; solution, followed by formaldehyde to form the GNSs. The
GNSs are electronegative.
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Figure 1. Absorption spectra of GNSs with core diameter of (a) 90 nm and (b) 170 nm
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Study on Quantum Nano—Structure Devices
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Energy Measurement of Conduction Electron Utilizing NEA Surface
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Fabrication and Properties of Nanometer—Structures
Based on IlI-V Compound Semiconductors
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Self-organization of a nano-scaled electron source and its application to SEM
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Search for novel optical and electric responses
in low—dimensional organic electronic materials
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Local structures of ionic liquid/molecular liquid interfaces
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Photo—induced morphological transition from cylinder to lamella
in a diblock copolymer thin film
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22X 7=, (Figure2. (a)) 23T, R4 HE ST
TIWZT, Az OV AREFEL LN O, [Akk
DOINBAGBHBNEZEAT I o Te & T A, BT &
0 U — NS I B e B MR & TE TS
JER S 4L72 T A TS D Bl 5% S A7 (Figure
2.(b)), Az OIEMALIZE LWl 7 1 v 7
DERFEENEL L, 2 7 v Mg &R o
FAEALRNEZ 57m b DO EEE LTS, 2
7 v FH Ay BERE 1E O TEREZ AL O R EPEIZ DU
THRAEIT- 72,
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EF/RFEZREOR)I—DESEDOHE S BIEE
Microphase—Separated Structures of Complex of Gold Nanoparticles and Two
Kinds of Polymers

ToERFERE L5 AW TR
JI A K] GERT) | T EFIR AR CRZEBeA) |t T 75 (%)

<HFE >&RT IR ITE T AR R TR R B L2 R A 7R L, BB R 2 — o Ol &2 o2k
T, 74 b= 7B KB E M2 E DT A Z~D IS RIS TS, &8 T /R~ D FR A5
S U THW, BVWICIERRR O &y T E A LT 58T, &R T /R EE RISy ol Bt L
FEXN D IR E 2 R BLS T L LN TEIR, #EA T ChHLEIR T /R 03 & 5y O BE R I, /A
— VR — )V CHBIICELS T 585 2 Hivh, AR TIE, RUAFLA(PS)ERIAY TV (PD%E ., T/
B (AUNPIZ BB LT A R A TR U R &5y Rk C B O B E 2 Bl G2 3522 HRYE
T 5,

< FEBR > oS SR - CEBRIAS 2.8nm)FE 1 LZ PIMw=55k)& PS(Mw=60Kk)%", —EXPEDY L R AU s b 7V
I E LI DR T 2 B S IZ LR B &8, Bk x Iy TR E A 3548 i - Ea K2R,
&) R A RDRIEE v AN T )V AR TR 5

T HaY— b NS4 T PR D ZE [ A & | i

B PME(TEM) &/ MVE X BEELSAXS)H E I KV FEAT

L7,

<FER-BE>S BT R THEAERII. BAEF ORI~

—HEDOBAITIS LT AT =T YU —  TATHEE

DIV My B E A T T D2 ENHLNE ST, 2D

. 41 FEAY 4Q- PN A 7 AN Figure 1. (a)TEM observation of AuNP
PleL T Ps & Pl @rﬁﬁﬁki)‘ 38'52 ODJZ%/*M%%E ek complex in bulk stained with OsOy (b) its
@ TEM % Figurel (2777, #EARBIZIE 0sO4 Yetaz magnified image.

i L7=7= . Figurel(b) TIZHVMVHZY PS AH. K ADFH)

PLAH, BV VKIA G R I2 xS 35, TEM B &0 845

RITTATHEE AL | A G ChLEeT SR IX PS &

PI OAR S BES TS I ARATL TODZEN RSN, S

BIZ, Figure 2 O By MI7 4V AO W J7 M EIE L

2[R EIRD SAXS 777 AV ThD, T Figure 2

AT EFEBE 077V % H\V, paracrystal

HIEICIESEHALZSAXS 7 r 7 7 4L Th D, EillliEE

SRR LB L D2 END, A KITREI O 4y

B IEZ L TV D EE X TRW, T7bb, &) hL

FHEARIT, AUNP-PS-AuNP-PI ZA§K AL 45K A

AL TR 53 nm DT ATHEEZ AL TODHZLEAHS)

cEfa?Oz:O EJ N fﬁ')‘/*ﬁ%*ﬁ DJE( i2.3 \‘nm)l‘i(ﬁ'j‘/*ﬁ Figure 2. SAXS intensity profile of AuNP
FORBELTT - ELTRY, &7 /K723 PS & PLOS complex for edge view. The open circles are
HHZELAIL TWDZEATRRIEL TWD, LA XY, 5% experimental values and the solid line is the
ISDESS b T PRI\ AL, &) ki %  calculated intensity based on the one dimensional
SRR A B R Y SR L B A LS D B S B A R L model electron density profile shown in the inset.
7
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SiCRE LTS/ H—HROHBOHE

—TiCHEETRYZBLV=SICO00NE LEREY ST DR H—

Formation of high—quality graphene formed on SiC(OOOi) through epitaxial TiC mask

Tabe T REENIEET, LA ER SR R
i SRR (BdR) | FERIEERER (M1) | SRAMT (B0

FEBHIZ : REFFHAEDNH2D 2 WLHRE IR - 77 7 = 03, O TEWBEIELZHT L2 LR
RS, AT R RN ED LTS, EmiE 7 T 7 = OERIES LT, SiCREE
ERZET BD, SiC(000-1) CHICTERL S D 77 7 = 1ESiC(0001) Sifi D Z AU b ~_EEMEICS 5
D, —HEWBBERGELNDL ZENMONTND, TDD, SISTEDEWCHEIZ, S 2 ] X
B CEWE S T 7 =V BERT D720, BUNERTONEY LB EAr R T CONEY 7 &N ifiE S
AVCTETN, REMERFEN LTSN TW RV, AR TIE, £, SiC-CHl RIZSiCk Y @R T%
ERTICOBEEA T EX XL Y VEEICK VA7 S®D 2L 2MF LIz, 0%, ZOREKREZArE
R T CREDMSED Z EICED ., TiIC-SiICHKROHEREZIE S T 7 = VB INTY O THET
Do

SRER % - Ix2mm (Z BT L 7= 6H-SiC-CHE Rt 2 Ti0, & CHyR & & HICE 22 1500-1550°C T 0. ShinZik
ArZJ A 6 ZUEIZT 1500°C, ThEMLERAZATVN, 77 7 = U ER LIz, 56 72SiCEY T 7 = 3R T
[FI AT (ARM) . F LR 7B (TEM) . T ~ U3 EIBIC Ko TR - IIEATT - 72,

RERHER - B X 1 (I TICHIETY —IZ~ A7 Sz SiC-C mHEAMRD TEM, AM{LTH %, 0. 75nm &
SO TiC HENEAS TiC[111]//81CL0001] DIFALEAFR A FF > T SiC LT THEITER SN TND Z &
DB S, ZAUL TiC(11) i & SiC(0001) D E W G TEEAVEICH KT 2, X 213X 1 OFER%E #
HFRIZE Y 7T 7 2 AL LT-FED ARM 8, TEM R TH 5, ERICHE LT, 56 DT T 7 = v A
T T OREMFF L EE KRAB TR ENTWD Z ERNEIERIN-, £/2, I~ UL, K
M/ h& <, BEEO T T 7 2 U PERINTWD Z EARENT, Ziud, SiC LV EIRCTEER K
RED TiC DRI L VBRANTRENTZ L BDO T T 7 = 280 REER SiC-C O/ fiEns i <
NIZRIC L Db DEBEZ HNLD,

(a) | (b) () (b)
| G
T 2D
D
5 pum
1 SiC k TiC HE#ER (£ X 0. 75 nm) FERL X2 TiC/SiC-C W bR SN BEk s 7 7 =
(a) TEM 4., (b) AFM IR (a) ARM JERA: . (b) T ~ > JIE#EF: (b K 532 nm)
SE R :

1) W. A. de Heer, C. Berger, M. Ruan, M. Sprinkle, et al., PNAS Early Edition 16899.
2) W. Norimatsu, J. Takada, and M. Kusunoki, Phys. Rev. B 84, 035424 (2011).
3) K. Kimura, K. Shoji, Y. Yamamoto, W. Norimatsu, and M. Kusunoki, Phys. Rev. B 87, 075431 (2013).
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F/RFEFRELEREREFEERICESE 4R

EEIBZERMTICE I SRR

Application of Nano-FGM for Solid Insulator in Electric Power Apparatus

TR E R AT LARE!, =abhe T B2 FepT
T8 fEZ (M2), TE I (M2), AL BZ' (M2), KT &R (M),
B ERE (%), 63 IEIR* (%), KA 121 EdR)

BRI X MEDSBER O BILTEY, RO E
DETETELRS>TVD. 2010, KN EOER A —bT
HZENRD BN, D —oL L THEAEWERE T B (A (Functionally
Graded Materials: FGM)Z W52 ENH N7t Th o, RS
REREMREIL, BEARNIHOFHERLZEHICEXIERIS
LT Lo TN DB a2 b — L ATREE 355D T
HY, R~ —H TR 7O FRIH R ER ST HZ L TEBLATHE
Th5. BT R T VEE R E S Qb 79, 2l L
PETIH D TR UM E 2~ — R & LT EEHERE T B (D TERLELAIT,
BT B L VBRI REZ Z N ETHRIL C& 2. 20—
T, I TFT I ARXD R T (F kL) 2R~ —I R 52
ET, BN HERRIN a2 5 CELIENMBND I TET-.
FIT, AWFETIE, /K2 FRIE LIRS RERS SR 2 BR AL,
ZAUCLD @ MEREE R MR BN DV TREE T 5.

ARAFFETIL, BF I KSR BRE IR AL, FR1T LTk
HEIRE D BEST D2 LD, TR OB HUREEATED
fizBAZE L7, X 11T 141,000 GGHEEE L)AL TYERLL 72 NC
OWEWrE SEM HEif§ZR~d . AEEHSIET AT, BEafaoix
TRFRIIRZ R L TS, FERLL72 NC 123 8L 7= 2R -3
LLAFAETDHENDIND. F2, H AR B E (GIS) 0D At —
Yt U7z AT 4 A2 FGM Z2ERLL, ZDiEER %
FEL7Z. A—TZ BT DB H DO ER AT D201,
SN E A R, HIREAMEFEERLD U FRIOEEERS
Tz Rl T 4 A2 U-FOM Z/ERILT-. 1ERIT7EAX 212,
MEMRE AR LIRS, 77, AR URHRIC/ RIS - S ifER
K-, PRI KRR, KRR PaFERh O 3 FlEE
—RRICHRIE T 2. FOERA R Ty IR SR A A,
WEONEAINT 528108, U-FGM 2B 52 LM TES. 1E
U=V TNV D LEER DA ERE LIRS R L, b EE TR
2 b= a LIV RS M A HEE LT R A X 3 1R, [H]
&Y, UFANC AT DR T 4 A28 FGM ZERIC& =288
bind. 1o, B RNER R EHEEMOMmANTIE LT
WAZENDMND. LA EXD, GIS A—H~DiHZtEEL U
FRIFRE RN ESORET A28 FGM O/ERINFIRETH S
ZEEHBNC L.
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1 7T R AR RE L
TR F ko SEM i

Epoxy resin (g, = 3.28)
- Small diameter filler (¢,:high)
* Middle diameter filler (g,:low)
@ | arge diameter filler (¢:middle)

' Centrifugal force

— i

Central
conductor

Relative permittivity

Radius

2 [ElihT 2 2% U-FGM ®

1] N
TR 1k
Ay
x1 MEHRME
Eiller Filler loading Relative Specific Mean
material (vs.total) permittivity gravity diameter
[vol%] (1kHz,30°C) [g/ml] [um]
TiO2 15 114 4.2 0.672
SiO, 35 4.5 2.65 5.89
Al,O3 5 9.3 3.95 9.49
9.0
85 | ===Calculation result

—e-Fabrication result

[
=}

N
=}

Relative permittivity
~
wv

6.5 r

10 15 20 25 30
Radius [mm]

3 [alfilT ¢+ 2 7 A U-FGM @

PR R RS AT



ECALDIZ&KSFEREESREBDIER

Photoelectrochemical Property of Layered Semiconductor Thin Film
Prepared using ECALD Technique
TR FERE s B LRIk
R 2(M2), AT i (D3), PEILER (E AR E), BA & (Fd%)

[S] PR ST, KOREA LT ER ST R0 2O NIV EIX A X2k > T b TD, 2
T E TV AR RICEDE T = N —EEOE DT ThH D, BUE, 8T /55O 2R Al He7a
LRV T D E R R BT A ZDERIN R LN TND, — T BBRLFI2B W ThH, F0Y
ARNARAGF LU TR EDNEAL T 5, &R T 7Rl 3 RfERm 77 A€ H(LSPR)Z 7R L, _h%j‘n}ﬁbt
THZEIZEV AL RIEESGZF AT ELEE S AT AOENREBF I TND, 22 TARIFFE
& JE T IR REN ARSI B8R T SR EL | b —4 Tﬁ‘/x-'fw\@mﬂ%%ﬁ
L7z, BARMNCIET v 2 =R T v Ui (UPD)ZFIF Uiz 8 R I E L L Ch D B XA L R 1
JEREEE(ECALDYE) V& H, AIEREIRIC 7T X B I AR DR T/ Fa—T L~ & B ik P
DVERLIZ R I GO NEIR /48 T ISR O WIS B PE ISV TE L 72,
[EB] RUA— Lkl M1”E§<Ltfﬂf/ﬂe;~7 SHOAIK CRIBE 125+7.2 nm, B AL 4.8x107
particles dm™®) 50 mm*ZITOMAM FIZEBAT T 52 EIZ LV = — 7 HEFEMmA ERIL 7=, _O)Eﬁﬂiig{’ﬁﬁﬁﬂi
Hg/Hg,SO, BEfA 2 fakR, B2 5HRIZAHVY, 2.5 mmol dm™® Na,S, 5V & 2.5 mmol dm™® Pb(CIO,), i&#&
Z& T 0.1 mol dm™® NaClO,¥&HE T, -1.25 V&HDHU MNE-0.85 V vs. Hg/Hg, SO DENZHIINTHZ L2k
T, SBLUPbOUPDE AR HAZ Tl ZOREEH A7V % 20 [EfTV, g% o —7 BT R A T Ak S
Too DI B RS /4 JE ) /RS R EFITORAR I, IEFLIHHEAIE L C 50 mmol dm *hY =4 /—/L 7
ATEOA)ZE e 0.1 mol dm™® Na,SO JAHR H TXe 7 7 & B E (L0350 nm) 952 LIk » TED S ELALT:
Rt 2R L7z,
[ERBIUELR] SBLUPbOUPDAAE HIZ 20 [EIfEfE L CYERIL 7- M s AR D SEME 35 L O = — 7 TH /5
5y OHRTEMB A X 1 12779, SEMBIZ2H LOMKAF R TEMIG LD | 15O IR SR I TR )Y 134+8.6
nmTHY, 7T —hCThHHIRF 2 —T OFLIREHERFL CWDIEN DT, FETEMBRIY R R MFES
HH00 1T /F a— T R ERIGEREFEE 4.5 nm)ABERRL TWDIEN DT, EDXOHTE{To7282
A, FEEHFIZITAg, SIS 223 PhiXZE A LR S 72 o7z, HRTEMER LV RO 724 T-HafbE. B8
U%O)7 Vo, R /¥ 2 —7 BT SR T RN L Ag, S Th o7z, 2O e 6, ECALD
LD A ECAg, ST HH LTZAgF = — 7 (Ag,S/AgF = — ) DMERLICX D LD,
fﬁﬂh~7 DI, iaot(M%ﬂtAng/Agﬁvn~7ﬁ%%uz&%:ﬁﬁw@ﬁlmtb‘cﬁaw%{ifﬁﬁ% 2 (a)
T, BB ERHEFITOEMIC-0.4 V vs. !
Hg/Hg2 O DFEALZHIANL TITOREARA )
SWHHLIZLEDT ) —REEROIERA
RIMVER 2 (OISR, & BRI
BTl A MG R E W56
D FH—0.35 VIHITIZSEH ERNEL ST /) —
RYCERPBR ST, FEAAXTNLTIE
500~600 nmfITIZ LB H _EASVH 3.37A
RPBZESI, SHI2400~500 nm T g1 BombEk (20 41 2 1) © SEM & (a) % &0 HRTEM
—INBRONT, ZOE =B IR /% & b

2—T DT TXEWIINAL 59 i N %0 o.01 RN -0.4 V vs. Hy/HgSO,
YL TS, —J7, ¥ a—TDREMR G @) W1 4 LAEBHEE ooos ()
L BIIEOUSE L RER DT, Bl Sl / Eo.ooe—.
EDZEnn, iFa—7 RITHTHLZAg,S  §,, £ 0.004Le
L AT IS L T B8R E LT §10 agh ) oae 000l
TERL., BT 7L —RChHIRT /¥ = g I ' Sos*% ey, -
— 7 DT TR PR E G NN R I T O ETT 6 08 54 03 52 0 900 400 500 600 700 800

Potential / V vs. Hg/Hg,SO, Wavelength / nm

D 75 . T
f'ffﬂ%ﬁ)ifﬂﬁ?;gﬂé ZRIELT X2 (a)YeEiE-Eh R, (b)*EFTﬁLW@ﬁEﬂ%X’\7 %

HEER 1) B.W. Gregory, J.L. Stickney, /. Electroanal. Chem. 1991, 300, 543.
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EYHENDELFEARA—RF/Fa—T MRS
HMBERNBEAA—DUY
Carbon Nanotube—Based Gene Delivery for Plant Cells and Imaging of Subcellular
Localization of Carbon Nanotube

TErgest Ak A T I
Maged F. Serag (FHT:B20), INHELE (MEEER) | H5 51 (3Bd%)

J—RF ) F2—T7(CNT)IE, BHIIEICH LC, &aokx LA EEANT 50BN T
JMENCH B, LovL, WM, Eiiia & F CRiEEO & 5I12/MllcE v e — X CC & 7l la ke
Do HT-DIZ, CNT OB LT F 2 #EE S > TLTHER LAY & EH AT D O D IEF I K EHE
Thotz, Txld, ONTITxF L CHIRREEZ /yfEd DEEE 2 [EE b5 2 & T, MRaRECT ) Yo X4l
LEFHKT D2 LT, B TEIXLDE LIcfkx RILEMEZEDMIICEAT 5 LW H L WT AT T
D L2, ONT I L DM~ DBIEFENCOW TR Z D=, £9, BELEE{L L7z CNT
EOKTDHZ EICREIL, &51Z, DNA ZIBAT 5720 T, BUKMHAIEMRIC LY CNT-DNA 248K %K
LT Z BRI Lis, ZOFHL CNT SMEHZ & 0 JEF ISR 3 L CBIB 8B AT 5 2
EATRRFI LT2[1,2], MU A~O BEMECHIFAIEIE ~ DB 2 R L, CNT AT, MR, Mgz
LB MEE RN EEW LM LTZ[2,3], KIZ, CNT (2 X DAEYHIE~ D B s -5 A ORI %
17\, TEM, HEESUBAMEE 2 B9 % 12, RICS (raster scan image correlation spectroscopy) 2% B4
% Z & T, ONT OHIFANO/NRE T D 1%~ DREE 22 3 A fRAT & B 8 AR AR R 3 5 7215
TR, MENIRE~DZ =7 T 4 o 7T LT 1) [14] .

1. M fRRETEM(ZE)35 & UfRaster Image Correlation Spectroscopy(4i)Z & 2 HEM MNP I EA iz
CNTHH ¥ & o3 R REREAT
1. Maged F. Serag, et al., Spatiotemporal Visualization of Subcellular Dynamics of Carbon Nanotubes, Nano
Letters, 2012, 12, 6145-6151.
2. M.F. Serag, et al., Introducing Carbon Nanotubes into Living Walled Plant Cells through Cellulase-Induced
Nanoholes, RSC Advances, 2012, 2, 398-400.
3. M.F. Serag, et al., The plant cell uses carbon nanotubes to build tracheary elements, /ntegrative Biology, 2012.
4,127-131. Back Cover
4.  M.F. Serag, et al., Nanobiotechnology Meets Plant Cell Biology: Carbon Nanotubes as Organelles Targeting
Nanocarriers, RSC Advances, 2013, in press.
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BH T OBEHE LSRR S

Studies on structure control and functions of macromolecules

TEEWRER AL - A TR
BIEAMED (FdfR) . ikt RRS (MEEeR) . AOFRR (320

AWFFETIE, FEEPTE SN Tm D T OERFIEORTE L | fil# S iommsF OS5 < Bihe
DOHEBLIEHEHOI LT, LTOT =& FLIFEZED T\ 5,

(1) FEMEREZABIZHES CHRES RO & T/ ~—EEHHEIC X 28 LWILES RO G

E= UL EMOMNINEGIZBNT, SEIERY BV IZEGRPEFERE SN TR . &
HOHT2 B, MEOHIEH S I DESFORMEESRN L 20 TS SN &S T
DEEMTOA TN D, LinL, HEEMEETOH LT A, TVhN, T = EEKINEIC
LV, HFEHERTITEGUTRERE /) ~—BRICHNSA D5, b L. EEEEROMNZ R 72JRVE
~—#iH TOLEENATRELRNE, SHITH LWV ES FOREAREL 25 LHIfFSN TN D, A
FETIT, EHREOLHICES HHESROMIE L THITHES TRETIZRWVE /) ~—E#Nh 5
A IEASROHEEITE Y A TWD, THICH L TARFEER, KEMMEREGE F—~ o MEL L
T, ZoARELE T VONVFEER L BBV A A2 O TAHRIZIEEE L. 1 ARKORY < —§Hh
STVANEEN T AR AEBSERPORETHI LT, TRETIZRNE ) v —d#HE A
TOHLWIESROMELAIREE L, £/, SRRFRE) ©r /7 =4 EAOAERRKnZ, &
BIICRKA 0T UfEE~E R L, ZIhDb VeI VNNVEEGEZEITSEL L TH, Hil
HLEAROERMITHKE LTz,

(2) HYIHRE ) ~—OREEA & RS 2 1T DA

T, HAMRER CO D RRICEEICHET 2B RkDE ) ~—2G0FHT 52 N —R
Voa— R ILVOBENLEERINTE TS, AFEETIE, ZhETIZ, BIRICZL<EEND
B-EXREDTNRAAD I FF L EER, MM EENL 7 =T 0 A4 REOHRTS-
AFNAF LB ERT DT R NN AT ) =N DA F A HELEEITH Z LT, #EED
i SN &2 A LB E D T EI~O R 21T > T& 7o, AEEIL, VERRB-ERU72
EDOTNRUBEHEDEL LA L7 o8, FaxD~ LA I RFEKREEDOT7 VAT )L a—
NRTOIREEEITHI Z LT, 1207 VHINKHEILEABEOMIAEITo72, &<IT, TAXUHED
VIuNFRUREAETLEEBWVERE, Tt u Tl a—LDw LA I REANA~OENL, 1:2 DAT
HILERICEERKEZR-Z L TCWDZEEHLNE Lz, 612, ZO8RZ 12 o HILEA %,
TNaA— kR TLHTARVERY LA I RFERICEAT 22T 38/ v—2=y MEIT 1 D8
UME 2 DOIKEEI A A 2R R O FTLECS I L B SR O SR E L Tz,

(3) MEEHY e =& ST DA

E=E ) ~—d, FHICFERRELATOMERDOES T EIXRRY | —RKIZFEL W FEHEN
ORDETEERT D, Lo, MIEZREENL2D =LK Y ~—OREENFHE & ZeiuiX, #ill
RYMER S E S ERE S TN AL 2D LIRSS, THVE TICAMIEE T, WIE 722 R85
EGXDHDEEBEZONDHDE =T/ v—L LT I12- TEBBERRE = VEKEZIRO, 2D 7 U /VHEE
ABIVIEEA L ZNICE2HHAE THEA =L ES FOERERF L TE -, AEEITL I,
SEXERBHREAZEALL 2V ARALRUFEEKRE~ LA I NBFEEKOT O NVILESERE L, 7
nAa 7 a— AP TCHESEIT) 2 LT, BERAEOKELSENG NG Z EERAMLE, &I
IV DEBHIEPIEESMEICRITTHEZH O E L, 2 VRV R Y Ox RO ERILIENT
KFEEIC LY HESFEAER TS5 208 bholz, AN ZAELEAEIT. FEFITE D
W7 AL (T, ~ 300 °C) & BVMREBIARIRIE (Tys ~ 400 °C) A L THY . EHEOEVE ST
Mkt 70D Z EBRALMNE ST, ST, SEEREZHWEEARICLV Y B 7T U AHERN
AT, DA BOHESCT 7 U= ATV EDT 1y 7 EAKROERNFRE L /2o 72,
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1 HIV B+ APOBEC3 773 —[IZHITS VIFfEE A F—TI(ADEEER
Structural differences of Vif binding interface among APOBEC3 proteins

TEARZER AL A TS R (M2), JERHE (D2), IR EA ()
A BER A — WRIRIE 2 — G SRR TR WA (R, AaiEiE (BK)

il

[=H=N
H &

th® APOBEC3 (A3) 7 73U—(A3A, B, C,
DE, F, G, X" H) %, HIV DL bay AL A
DR Z T D F T T3 —EBThHD.
UL, HIV (3G N T, 7 AV ABIR T PE
¥ Vif ZREBIL, 28X F T uT T — LR
MLT A3 ZHEERANIHE-IREL, FOPEE
DN TLED (Fig. 1). ZD7=8, A3-Vif [H]
DI AAERZRLEL, A3 250Dk #E T 51
Fadro, BT HIV OB MHIHESN T
W5,

Eh® 7 fD A3 D95, A3C, ASDE & A3F
DCKNHmR AL (CTD), A3G ONKNHR AA
(NTD), A3H, @ 5 fEAS HIV VIflois & Lo RS
nN5. F-Zno 5 fix, S5 3 XA4T7 D Vif
AR EENDLZEN BN TS ;1) ASC/DE/F Y, 2) A3G A4, 3) A3H . Fe 4 X2 E£TIg, 1)
A3C/DE/F BLZJET % A3C Ot iy L e Mlifn 2 W= B BAENT 21752 L C, ASC/DE/F (236i#
L7= Vif faA 2 —7 oA ZADOFEE R 252 L7- (Kitamura S. et al., Nat Struct Mol Biol. 2012).

AWFFECIL, 82D Vif AR ERE L E LN TS ASG " ZiF9Ext G & L. A3C [RIBEDZ BfRtT
BLIO A3G OFREaY—EF NEER452LT, A3C & A3G @D Vif fEiE AL Z—T7 A AD IR E{T-
7-.

Fig. 1 APOBEC3 & Vif D431 AH =K1

FER

BeSNT T A A M2, ASC BT Vif fERICEE THTI/BRIZHY 35 ASG O7 Rk %R
FEUERAE AL, A3G ZHERAKE Vif LébIT 293T M CHRBEEHE, M A3G &% Western Blot
WZEOFEMT LT, £77, A3G NTD OFRERY—EF L% A3C Ot k48512, Discovery Studio 3.1
(Accelrys £1) ZHWTIESRIL, A3C & A3G @ Vif &4 izt fEtrL7-.

ﬁi;ﬁﬁiﬁ’ﬁﬁ@%% Az ASC(RERAEE)
? Vif G A Y 3 _ .
% A3G EofEEO T 13
BRI Vif LA A AR
FICEE TR ENH
Hinkreor=. —J7, BERk
® A3G Eo Vif EOFHE
TERICEERZETHD
D128 | ZARAE AN LT=5;
AL, m Vif #EE AR
oL, D128 |34 A
ALTT IR IERE ST
SR TTAEE P BT

A3G NTD (BF VEEE)

D128

F74
F106

L80 Y86

P E ST HZED BB
Lrpo7tz (Fig.2).

Fig.2 A3C O fdiis (f5) &, A3G NTD DT /WALE (F) . 28 SLRATHE
RICIO B ITESNEY, BAENEE Vif EOMEMERICEE THD.
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)L O—X 7 214 #E B € cohesin—dockerin 8 S A D EE T

Structural Study of cohesin-dockerin complex from cellulose-degrading microorganisms

TEARFERE b5 DRI /NbREAE (M2), P81 (%)
vrerabr gL 2 — A EE R A)

TR
Cohesin—dockerin |%, KA U [Al =D SR TH
v, Bmy—AEMENS B m— A RE AR
DOHIZROEND. ZORA MG, Banm
V= LND RGN EfEFR YT =y MO
RELDLEENERI-LTBY, AT ey —2A
DR FFOBIITEIE R R—Rhelgo T
% (Fig. 1). Bvmy —AEpEAT DAY Tl
cohesin—dockerin i & 13l RF R THY, FlizrF
TEWTHEEERBERINLZ LT WnEeF LT
ST TEZE OB FE LS, Tl S 2 (A1 Fig.1 /Ll my — DX
T AERH O AN E B S, Fexld, 2
OFE BAEF DA D51~ L TOfMNTZ B 5L, Clostridium josui FH 3K cohesin & C. thermocellum H 3
dockerin BLFEE A RO FE SIS 2 E LTz, RAFZETIL, C. josui F13K cohesin—dockerin (2 J25 [A) [
BIROFERY —FT V7 24TV, BFEMGES E RIS & O Az T U7z,

EB

[AFE ] cohesin—dockerin & AEDRET —FF /L%, Fox 3R E L BFERE S KO G I,
dockerin § 73 DIHET IWEAERR L TEXHLZ 72, BLYOFE RN 25% Tho7-. 1ERRLT=ET /Wi, BFERE
BIRLEICATEIZHRE LD, =3 — i/ ME R A FEITL-.

S

RFEM B I ORMEMES RO BEH Rz i Uz, W3 vb BRI BAEH LK FERE A2 ILFHL
THEA LTV, AWFFETIEHRS, EMTRIZE > THRZRS> TS dockerin DY w7 2 i 258 BT B L7z,
W CHD C. thermocellum B3 dockerin TIXBKMED ST, RFECTHS C. josui B3 dockerin TIEBEAK D
AL LR 72 o> TW5. [RIFERB O AR TIX, BUKMED AL 238K IR L) 572 580 BAEH % > T cohesin (T
SRS, BFEM O AAER T, Z0EEPEEE(LZL TS, BUKMEHAEREZL->Tx
HSINTWHIEN A TN (Fig. 2).

Fig.2 [FIFEMIE A4
ET V() & FLAETH]
GRS S &
(f7) DBIAKYEFE A
TER A T —2

—75, WA CHD C. thermocellum H 3 dockerin @ ST D25 % FFEDO I AL ICE BRI T-FT V%
TERL LTz, ZOI BRI, EBRITITE S HRERAE LN ZERHEIO HILTWD. S EIOET VT Th,
ZOEBBETOBEEEDET NVEAERT DL, SAREENEAETLHZEaMRB L. ZO0Z8lE, ~Jv 72 LD
2FRFILTZNT TIIRL, OBfhmE DM AR DOENEE THAZLEE R T ONHE LIV,



HERET EIT KD X #RIR U S S DR ET
A feasibility study of theoretical simulation of X-ray Absorption Fine Structure

v yaba SERFSE L S — FHAL ST
AT (R8I0

HORFEETLEMT X BERE LN X O F—2Z(bEE T X SRRINAT ML (X-ray
Absorption Spectrum, XAS) ZHIET D&, KR FOWNEREFOEN RIS =RLEF—DEZAT, X O
WA REL IR D ZERFBNTEY, ZNEWIW (Absorption Edge) EFES. F72, ZOWIHAT IO X 7
WX AT S AL X BROWMUZ LD N+ D IE LA HLE ~DEBH DO NITR O LIAR =R —0 5k
A DRI Lo T, BELS LD EHE R FR I C ORI 72 X AR T3 4% & (X-ray Absorption Near
Edge Structure, XANES) 23815 Z &3 BV TS, 1920 4EEIZ XANES 28I TLISK, <036
BLOBLGRZIRFDMT DI, XANES AT MUIIE H A HIE ~OEBCL BB TR DR K & 7253015
A ORI 22 B RO BLSHDWT— R IR R T F OB S 2 MR L THD 2 Enbio
TETWA.

X BRI ITHRITL T HRITER IR N 2 FF DT, XAS 1ZHAIHIENE S THY, % 72REED R
\ZH ] CEDLEVIREEFFS> TS, 20728, MR ETIMEDIREEEZ T, ZTOEEHEEE IRE
BT DG MAESFDZENTED., — T, BENRIDOIEEYD XANES AT ML OERIT— %I N #ET
HY, AT THRENDEEE LB EORE D DT, MO MERE i3 2 & T E 3280
BAL LT —#HOREL D AT MV ERE, T 52 L THEMAERS TS, XANES OfFIRIZBW T, TR
i B O3 RS FELL, HEPLBEEIES DWNIZ EHGELIGRICE DA ML Y Ia b — gl i, FER
HNAFONDANRT MVEFRIR T D LR AT RRIZ /> TE TV D,

INHDTE TG XANES AT MV ETIZA IR T 570121%, ZIRERLREEHETHZEH#L
WA, BESNAEIEIC O W THGH A RIC LD 2L — 2 al BTV T 2L T, KD T DRGSR
HIRERE DI RE S E N T IEDNNELELE 2 DILD.

AR T, R DN EBRIITHR T LIZReAb A DXANES A7 MUZ SN D HE A 7apre-edget™— 2

(W RETC AL =2 E BT E DO BRICHOWNWT, R F v — BV R A TR TN —TiRtEh T 5
Material StudiolZ & F4LHCASTEP TXANES AT ML DI 2L —al N[ HED>, £ 8 A2 M 23 7]
BEMMRRILT=. Figure 1 (ZCASTEPZ W CEHE L 7= 4 FERe
LA DL, -edge XANESAASY LA 7R3, Rl X% I I
% 0 LU AR e XD =R V¥ —ZHT-%. NaReO,4 728
DRelZHEE L TODONMUENAE & Z B> TH DL AT
DUVTIE, dfLE ~pfLEARKL, Li-edgeDIER RIS
I/ BT=DIZ 10 eVATITIZ K E Aepre-edget™— 7 3 - ELS
U, ZHUTEBRICEONDFEE LKHEL TS, —F
T, B2 1ESr,NaReO D LHIZRelT 5 23 ASENLFEE (278>
TWDIEEIZHOWTIE, EBRMIZITb T 0ICE — 203 8]
REDHD, CASTEPD L I 2L — a3y Tl — 223 /b
7RV, 2, FEIT 2pEIEDDAEIE ~ O I ERGE R (I H
KT DHEZZHNTEY, A4 CASTEP T3 MU HfiHE
BDOIIal—al BTN END)-oT-.

CASTEP |ZVUEMGES 23 X720, EBRIICH

BINDART ML LT DO IXINEEZ A, Jl@ 250 K&
WAHR B IZ LD pre-edge B — 27 & DHHFRE D
R CHBLITED720, 5%IINEMREEL H T

72 R~ IOV TRRETLZ V.

Figure 1 Re Li-edge XANES (CASTEP)
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WEYITnT7—EEOEERER

Structural stability of the plant proteases

AR B R
R 1L HE e (HEHR)
AR B (BREHFFERHE LRI 1 4F)

[1zCiz])

UTAE, 27 ) DRI E S B IX 2 RERE SR Ch D7 a7 T — BN S REFAE T DI EN D> TET,
FNOIE, RN AR T2 EE R T I BREEOENVZE SN, v 7T T —8, VAT AT aT
T—Y, TANRGR BT aT T —Y, &R aT 7 — RIS EEND, 2055, ML AT AT aT T —%
B OINA 77 =) T <O BIEEA (R BEHRCTIRIEMER 72 L) b D ZEN BTV, AHTH
5, £z, —RICEEREDNIEZOT T 7 —BHIZIZL OEIGE EOLOT, BN EL
WE T 0T 7 —E OB OMES KEV, 1990 £ UM o b T 7L 2 BARMN CRESEHZ LT
iU, 7a_XTFROLE], FiARD X KSR 23072, 2000 FFRUCIE, BEREL 5 X7FRD
a7 7 —PIHEREL TORRMENTIONT-,

NSO T T T —BHEIT R Ty IV ED RS T B B AR B AT L TV D S,
F AT HROBHREITHLY VT ORENLEIGEE T 0T 7 —BEO SEEEREZ D X A& fEyT
AT C&I=, FLTC, TAY T H—LD—D, YL F T I7F = 01 (SaruA-01) D 1.5 47 Aba— L4
FECORERRNT 21T -7 (2010 4FAFK), — T, 82K cDNA T LI-L2A, RET 0T 7 —B 1350
NIRRT AV 74— PRGN ToHDHZEN 0 GaSCHEN ), 74 74— LT L2 PEC S BRE A 2 51T
FTHUENALT, 22T VBL @ DiscoveryStudio Zffi>7=E7 V7 HEREL IR L C, M&E L EMEICENT-
EEEN T a7 T —BEEk T HE AL T,

[ F L5452
1. BEETE M OIR BRI

T RENOTLI- T 07 7 —BET RO A OREEL EMEA i U7, R SaruA-01 13KV
I (B0°CLLF) THT Y B BA s IEZ R L, 60 CETEDIENEEREFLT-, —J7, 7S/ ATKIE Tl
TEMEDY SaruA-01 VMRS 50°CLL_E CTASICIEM N E ED 70°CTHIEMZHERF L=, /it~ C, 7 n
F7 —BIIERIER, "SI ERM T 0T T —PBEb E 2D, ZOMEDE WAL DTSR R A
DiscoveryStudio DET V7 CHRIZEIER L TNDN, EEMNTE ETHS,
2. FAFBL R DO

Foxlx, YV RET T T —EBOEERE cDNA % 8 i, 5 T\5, ZiLHD cDNA OFNG, 7ar
7 —BIEEO R DY T e T 7 —8 2 B (EEME SaruA-01 B HARTEPESR SaruA-07) (22T, N Ui
FaLXTFF RN C i 7 aXFFRETOD cDNA fHIE A PCR ¥IIRL, KIBEFEIR7 & —pET ~ifk L7= (i
BRIAHY)  F72, s 0T 7 — P iEI D cDNA fHiA PCR #EIEL, KIBFERI~IZ—pET ~@fE L7 (5%
B X512, N 7 a7 FREEE D cDNA fEi%Z PCR BiEL, KIGE I/ X —pET ~#fELz (71
NXTFR), ZNHDRBARI 2 —TCRIGHEEZTE B, RIGE CORBF LSl KREREL
77 a7 7 — BRI LGB T ARE LU CHBETE DD, 7S TIESN WD HiEZEH L TF
LIS E LTSN o T, BITE, WU T D R 5% WL H 3 iR At T T\ b, I 7L T, BAMK
(50% LA b BAEIBLL L R IE) B IR FBEVEIRRENSA L E R VT 5 — LT (L 7 SH L5 L TOD,
V7 =T A T NRIMEND TR HRE LT ARMERFADNMNETHD, —FH, KIGEREBRTHELZ N
AT FRIIRBIOERI T, 2L, a7 7T — Y HEERLER L, 1%, 7 a7 F ROk b
HRBDLTETHD,

[4 0t)

IR G = R L VI 07 7 —C O 2 AR OFEAIE DiscoveryStudio (7Y
LI RRATR BT, S LT BT T — Rl OBV T O SR 727 — S RAERAL, 2
N SN A DU T 0T T — B E AR5 T5ETh5,
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32 FEEHHREDEE

(Activities of VBL Postdoctoral Research Associates)
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ONT F v R )L L EEHARICZ & % CNTFET D FE S 14 il

BHEE, EEEAN, FXX. K&E

HlE

1. [XLC®HIC

H—ARrF ) Fa—7 (CNT) X, /NS H A X2 CREBEmEECE S
BELZEDLEL DI 0D, CNTZTF ¥ R/MVTHH LZZCNTER DR - F
Y A% (CNTFET) O @ EERRRKEISI~OISHAMFES T D, FFiZ, CNT
IR RN X —BERE DL, BEFEA—LOBEERFRLCTHLZ &
2o h, plEn- B OCNTFET 2RI A U7 FE AL G B A1 B8 O S H S I ST
W5,

Z 2T, p B En-BCNTFETZ/F T~ | TNE TITT A AD(RER %
HET D 72O Ok & I FIERHFR SN TE T2, 72 & 2, p T A 2220 T
IZF4TCNQ R—E > 7 S cuns sl —J5 n A5 N 2250 T,
Ki5slor R o b7z b R—v o 7 xigeH LT, PEIICK D a2—7 1~
7 L1218 09/ HIO o S i~ D 1E D [E E B faf DF A0 Eovipds ST g, &
- EBSRIAEERORLR &R ERIRT 52 & Tp il bn- BT A 2 EE
03T D ER EbHE S LTVL A0

PLE TR EO R T 6 RIS B B O FBIE 2 L 72558 o filf#nd
NELHWBENRTWD, 722X, pBICNTFETO/EREIZ S\ CiE, Aultdl (g
=5.1eV)., Pdlel (¢5.1eV), Pth7 (¢=5.7eV), Rhl18 (g=5.0eV) DL DI,
HHFEEMORE e BEMOMEHNRE SN TS, £72, n-ICNTFETD/E
FZOWTIE, Cally (¢=2.8eV). YO (g=3.1eV). Scl2l (4=3.3eV) 72 LD
Iz, FEEEO/NSREREMOHEHAIRE SN TND, LLRBL,
n- B CNTFETIZ DWW TIE, BREBNIEETH D Z L0073 A ARE~D 5T
WAEIZL Y, RRP CEXFFENZILT 5 Z EBREEE > TV 5D,

Z 9 LIz, Al A CNT T v r L~ L7-nMICNTFET 2 i A 4L, n-
FURIEZ DN TAWEIEDY S CNTF ¥ R ~DEF R— 2 7 TN Szl
LWL S, F ¥ RVERDAWIKEZ R H L T 556 12 iEn-B5E % 4
BN S OFE T F—7 Tt 425 Z LIZRETH 0 . B S izn-BU=ED
JFRZH SN T 5 DICEMRHENLETH D,

Z 2T AR CIHMEFREEO R/ 5 Ti & Pd #E%Z CNT flm~A5ET 5 2
E1Z £ % CNTFET OfE8R I 2 S25ET 2 & & I, &BYEIC L 28R o
AR (- >\ Tigam L 72,
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> SEWIEEET S ONTFET Dl & /34 RO S
E1’~?N4X@E§”%ﬂﬁ#

21T ¥ RVEIC & B % Lyoum
R L7zNy 77— FRICNTFET O #% Source " g 5um | O
& Z IR T, Foex DI N—T T - 1mmrﬁﬂ
I 7774747 =R (G-C) o
FEM % L 72 CNTFET 25 i ik % e
T EEBRICHE L TWnWAR 4 Gate

1.G-C E-CNTFET OF /A Ak,

1l

JEAENENZ K 2 A B oD il 4 2 R A
RLTCOITFMBENEE Lo, AFETHG-CEMEZEHEHTHZ LT LT,

ZZ T, T ZADERFIEIZ OV T FIZIER %, £FTIELHIZ, 74+ b
VYo7 4—LBEBFE—LEEZMHEHLEY 7 A7 ERITLD
SiO2/p*-Si (100 nm/300 um) HAxDOZEmEIZfitfEe)E & L TCo (0.3 nm) % /N
H—= LT, D2OWT, &bz /) —zFEt A L LT, CNTZ 4
W EACVD AR S H 72, iR 513, 7 A& 100 scem, il =R 800 °C,
ERE 20 4y L7z, WIS, ARE SEZCNTOMUIT TN T 7 A —R
mmm«mamnm)@aﬁﬁ%ﬂ&~:yﬁbko%bf G-CEM L 725 7
77 2V BEERT D0, FEiE 800 °CT 15 43, 106 Parr OEZEH T
== VT EHIETTENT 7 A=K E T T 7574 MELTZ, BBIZHENRE
2OIZEI L, FNENDEM EDOCNTF v % /VRIEIZTidH 5 WIZPAgiE (30
nm) X% Lo, (FRLET A ZD0EREROK 1L 5.5 ume L, F¥ 1V
FlZ9pum, Fv 1 UEiX 100 ume Lz (K1), 72, 2RAICEBWEZE
R L72WT AN, A b At TER LT,

TNA R ORI T, 7 5 ARFHEIC KT 27 S AR T O WA 571
WAELZHERT 5720, (ERL L 725 /314 2% 250° CT 5 ], 106 Par DELZE 43
TR—J LT, X—F T Fy N\ EIn-re—74Ry 272 (GB) W
W~ E BB X2, GBOWEIIREZ RN 0.5 ppmPL . £ 72K X 0.029
ppmll FICHERF SN TRV, 73 A% K&UCET Z L 72 < GBN TEX %
HIE L7,

T

3. BHAShE=T/\4 ADIzER!

X 212, BBEHEES2VCNTFETD In- Vot Z 9, HIETIX, &iRE R
— 7 pt-SiFE ANy 7 — hE LTHEM L7z, CNTFET Xp-2 23 B3 7 il i
R Ly LRI H % O 70— 7 035 L7 G-CEM 4 1] L 7ZCNTFET O %5k
fER & —HF ok, —J, TiEATER LIc7 1 21X, X 3(a)DIp- VasFilk
R 3 () D In- VosheED L 9 1on- YR E 2 oR Uiz, ZAuxh L CPARIE 2 Ak
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L7zT A A, K4 @b X 5 icpBnEs R LT,

T, BRWEO I N T R, AR LF— N KL, CNT~D R—E
IRV EBETHERS@DLIICHIK LN TE S, L, GCE
D7 2/ I LRLRCNTO N R¥E v 7R 0 &5 F T (~50
meVesl) (TfETHZLEBRLTND, T25H&, ZOTRALF =0 NI
2 CEIN SN 7-p- BN B 72 M R E 2 LB L TWD Z ERg0 5,

2. BIBEIENILNT S, ZAD by Vas Fifk.

X 3. Ti#EAEHT L5734 2D (a) b VashithEE (b) b Vos KL,

4. PAWIEZR 2734 20 (a) b-VosHilEe (b) Io- Vs Frik.
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5. CNT F ¥ %X/ BIFT L= X — 0 FOREKK. (a) @B L.
(b) Ti#eEd 0. (¢) PA#ESH V. (7277 LEMBEAE LI5S

4. EREIEICK DEER QT EEEE
BRYENELZ HT 57 A ZADGEITIE, ABERFIEIZ OV T 218 D OBED
Ezx b, 120F, OhL BN RET 2B BHENEN G CNT~OEMBEN D K
—E 7LD TH R X6

(@D £ 5 1T VRN B Bl (a)

ISRV THN B EAICR Y 30, ]

b5 1o0%. ARG TR A B LR 2 - GC
5CNT/ &R = & & R4 0

T L X —EEEIC L D RS T H (b)

5. B THAB L S o, AR TR A p——
R 6 0D & 5 o F v R B

A~ =y - =%
BRI Z I L Citihvd 2 & 2k L e
el e, EBRIIZZOa 27 (a) &REELZRE L2OSHA. (b) 28
R ER4S D T ROV —[EREC K B KR P2 T D56
DENWNTWA EEZ D,

(1) EBHWEMNS CONT ~ADOEFREH

Oh HiE, &RHIEDH 5T NA ADRERZONT, ZRLF— 2 REH
WTELFDO X D IZEBI L T %,

Tt 2 H 3 %7 3 ATk, TIOHFEREEIICNT (¢=4.8 eVI24)) L iz L
T/HhENTZDIT, TinbONT~EFOBEMBENNEZ 5, 770D 5ECNT~DE
FR=7NEZ 5720, CNTOEER Pl 7 =V I LoV OE EISAE L,
5 OIZRT X I ICCNTO T R F— Ry RZTFHA~EH LTINS, 20
7o, R— T DR X—[EEENE ISR T AREL Y L E b7
IZCNTFET/In-BmE %2 ~3 & LTV 5,

T, PAWIEE G T 5T 31 2 TlE, Pd OfEFEEI%0Y CNT & g L TR &
WD BEAOBEMBENL CNT 6 Pd ~s 5, T74hbb, 48X CNT ~
RN R—=7EN570, H5ITTRT X I ITEFITHT HERENR R — LT
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KT HREEEL D LEL< DD TT AL AL pHic7e b LT 5D,

LLZENE, 20X 97 = 7L D8R OH R IL, X6 (@)D
L TF ¥ RVEFD CNT DA I DG AT L2 0D [K(b)D L H Iz
EIFPEEE I L TR DA ITITEA TE 220,

(2) ONT/2E#HED >3V 5D IR I)LX—[FEE

HIEiD L 212, =Y 71 X =88R OFEERE X, 7 v X /LERACNT
DIHREFRNDGEIZK Y SLD, L LA D7 —7TiL, CNTTF ¥ R/
D 4 ¥ RIEIZ IS E | ONTF ¥ RVERIL., BBHEEO D 5 100 nm AN
TEBWE~LER N EFons20nbds oy var s N THRd 2 & EHiE
LCWabksl X5z, Fx LM o 7 v —7 M Transfer length723%J 100 nm
ThdrEWnWHrHloREEZ L TWHEE, 22T, ARIOT AL RZBTDHTF ¥
FIVEIRORIE 25720, X7 @R L 9 ICTRIEIC i 2 I E T Lo
D VoslZxkt T HUAFME (ToL- Voshit:) & - VoshrtE 2 HIE LTz, HIEIEX, Vs
\Z+5 VEHEIINL72RAE T, Y — R L TR D FEJE Vos Y 0.1, 0.3, 0.5 VDI
FIZOWNWTEB I eoTz, TORE, K7 b)D L Il bids VosiZB W TIE
FERICCTho72Z Enb, F ¥ RAERIITIHNEZ /T LTl TV 5 2 & 23k
RT&ET2, LEEN- T, EBICTF v 2/VERIZX 6 (b)D X 5 I8 BRI O i)
SN BT o= t%, SRR EZ B> TH O HCNT~RE D K9 7R Tt
NTWsZ &b,

PlbED X 972 TF ¥ R VEMITEBWEEZ BB L TR Z Enb, &
B AT 5T, 2L 2 OOCNTFET% BEANCHRE LT b DEEZ L &
MWTED, THE TIHELZETHT AL ADZRILFX =N RiE, AT A
LTWRNEZZIEM8@D L H7esd, Leh->T, K 3(@dDh- Vashitk TEl
M E N TonBURE T, Y — RAEBRANCH 2 CNT/TigE D 22 % 7 MRS U

(b)

(a) L® by, .

Vos=+0.1t0+0.5V |

—F®= _/
G
|

N2
I oL

Vs = +5V

7. (a) WEERR (on) OWE. (b) Jou-Vos Kt & b- Vos Rk,
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DEFRNF—FRREN, R LA VBN OEASN DRV B AT 52 &
Tl T&E %,

[FERIC, Pd BT /S 2D
TRLF— N2 NI 8 (b)
DEHTDHZ b, X4
(a)T“%%?ﬁ' SNTe pAEE X

R R > CNT/Pd %EZH?Z

@2/&ﬁk_ﬁmém5i
RV F—[EREDS . R A 8 K8, Fyvxru@Eiins (a) TigE, LU (b) Pd
B DEASNDELEGS MAERRETHHEDT ¥ XNVICBITDHZR LT —N

’ NS ENED
M35 2 & T TE 5,

5. £&&H

ARFFETlE, G-C BMTIER L 7= CNTFET (28T, CNT F ¥ /Ul IC
KETHERWIEFE A RINT 52 L TT A, ADOBERNFIHTE L L &2FE
REL7o, T3 AT, RIS T Z23%IRT 5 & n {58 % £7- Pd 23R
T5HE pRREEZR LT, &5, Ty RVERPEBIIEEZN LD Z
& e L, ﬁMéMKTA4X@%§ﬂ;O%T\/ A AN & 5 CNT/
GERWIFEO L Z 7 MR SN D TRV FXF—EEEN, R A VEBNMLOF
Y UTHEAZIHT L ETMATESZ 2R LT,

2 & XHk
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RTERRIZ BE 0 2 Bl B K 1 TAIF1 OFEEE & /1S D fEMT
VBL FET IR /ML ZEKAR

[# 5%

Myopathy (X A 3y —, ) LiX, HAOEME, BXIZE-
THODIE T Z2 T2 HREDORHTH Y, HYA e 7 =23 L
O E LTS DFRENH BTV D, Myopahy OB X AH1IZ L
HIDD, ETOJREIIZIIZHIZ5 b, EORFEIELIZE A EDE
NENTWRY, F72, %< D Myopathy 1%, @iz THEETHDHT-
W, EEEBREIZE>TTPT2Z2 b NEETH S,

Myopathy D€ /LE##¥) callipyge sheep 1%, BEEORHIEK % &
GEIICHEIET D Z & v, myopathy FEIE D 75 F-HERE ORI W 5

B T %, Callipyge sheep 1%, #Bist DLK1 & PEG11 3 %5
WCRBTLZ L Tﬂbﬂﬁﬁ%%fﬂ“é ZERHEINTWDD, DLKI
& PEGI1 ORFERFEBD L EFHALKR DI & 72 2 O IHH S g yr————
TV (Fleming-Waddell et al. Animal Genetics. 2009),

JET 5 & THRINTND

2007 4=, DLKI 1%, Terminal deoxynucleotidyltransferase (TdT)
interacting factor 1 (TdIF1, i&fs 4 DNTTIPI) OFRB&HIHET 5 Z & 23#E &7z (Fleming-Waddell
et al. Animal Genetics. 2007), 3725, callipyge sheep Ti%, DLKI, PEGI1I 7MBRENZHEBLL, Tl X
S>TTAIF1 REFEBT D & THIRKT D Z EAVRE I (K 15 EZOENEF72¥, ADED callipyge
sheep), — /5T, ZNOLOBEEFIZEFRETHRELTRY, @, HERIE ZERBEZLLND,

b &b & TAIFL %, 2008 R0, GESHIEE F 2D V(D) L 2 SOS & I3 2 K1 & L TR S,
T b, TAIFL X, TAT OIEMHEZIIHIT 5 2 & T, EF PR s T Ml B EROEEZ 3 5 (Fujita
et al. Genes to Cells, 2003), Filt DAFZEIZ L - T, TAIF1 1%, MDA OMEETLRI L TWHZ L
MBI, EOBRITRMPI CThH o7z, TdIFLIE, NKH RAA & CREER AL VDR,
HJLZ AT #0 R LEA & 53 % AT-hook like
motif (ALM), C K KA A ZHFFLH) DNA L
L FEAT 5 Helix-Turn-Helix (HTH) Z#> (X 2),

1 FIERFIERERE DT T v

L2vL, TAdIFLIE, N K& PR K& 7R EE 2 TAIF1 OFEE B A A A1
WA FOD, 2R TOMMEEIT 2 REETH D TAIF1 1L 2 2D RA A b5,
ETHIEND,

AWFETIE, - FEwTFIFEL AT TAIF1 OMIIAN TOMREZ 2 2 & T, TdIF1 & Bk s
DRARAEHOLMNCT 2 & & bIT, MmiEiitT, X S/hABcELE (SAXS), NMR T2 AT TdIF1
DIEE & A3 5 Z & T, myopathy (X3 2 AN OB Z HfEL TV 5,

AFRE, TAIF1 & DNA OEERF OEET V&5 5 & & b2, TAIFL IFERE R & L TE< 2 L »oRm
SN, ZTNHOHMREIZE - T, TAIF1 G R T & U CTHIERICE D B8 T OB A S+ 5 & v 5 8
ToIR BT VDRIE X T,
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1. TdIF1 OBERERFHT

ZHVETIZ, TAIF1 23272 DNA Bl &G L, B5KF & LTI Z &R EnTne, £2 T,
£, o TdIF1 4 DNA BYIO[EE 258 7=, In vitro T TdIF1 L5463 % oligonucleotide % [F]E 3
% SELEX % H\W TR L7-f8 8, TAIF1 1 A/T 258f¢3 % AT-tract & GNTGCATG 78k 5 Z & 05/R
mwan (X3 k), F7=, TAIF1 X ALM %27 L T AT-tract &, HTH Z /1 L C GNTGCATG & fEE7
% Z &% invitropull-out 7 v AL > THLMIZ LT,

SbiZ, ZOBINEMBIANTZVR—=2 =T FZAI REMWL Y727 —8 LR—=F =7 vt A&
- T TAIF1 OEGR T & U TOERELMIT Lz, #R, TdIF1 1385 2EMH LT 5 2 E R LMNE o7
(M 3 FEA), £7-, TAIF1 ASH183 5 8(5 7% ChIP-gPCR & RT-qPCR % U CHENTF L 7= & = %, okl
Bin+ RAB20 2 [FE L7z (X3 T, TEeA), BLEOFR LY, TAIF1 345K+ & LT RAB20 D%
B+ 2 2 EnmRmeEni, $okebb, TAIF1 X, RAB20 OFBLZ I/ L TR OHIEZ 3 25
LEZBND,

3 TAIF1 (%, RAB20 OEn 3Bz 5,
(LEH SELEX (2 & » ClHE L7z TAIF1 #5 &8, (FE) Vo7 =T —87 v A2 X HEIEME
{LREfAT 28R, (T B ) ChIP-qPCR (Z & % TdIF1 23 &A1 5 @ isFEOfT, (FEA) RT-qPCR 12
X DB G ORBICKT D TdIF1 O#%2, 293T #ifad TdIF1 % siRNAICL > T/ v 7 Xy
L7zl & e,

1%, TAIF1 S 2851 %, WA —7 =% iz ChIP-seq R°, ~ A1 7 17 LA ZJHNT
MR IFET D,

2. TAIF1 O EREAT

TAIF1 OfEmEAEITIX, BUEETT TEd 5725, TOWEITITE>TWRY, £2T, TdF1 OffiE
FHMAEZ/RD -0, VBL THEMA L TWaAEREyFHFERSY 7 b Y =73y 7 — Discovery
Studio # W\ C, TdIF1 OfftiELAEtr Yy —E7 Y 7 Lkt (K4 ., ZOET VL, TAIF1 © DNA
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fEOECh D ALM & HTH %[5 CAIEICEE D, VML

BIZREINTEY, ZYRET L THDLLEEZLND,

ZOEFNEL LI, TAIF1 © DNA SAERO T I /8

WCRERZ AN L ZA, THIEY DNARARELZE LS

KFEHEk, £z, ZOET AL, TdAF1 © N K

disorder FEIE 7Y, ALM & HTH 2 EfE9 D EEICTEE L

TWAHZ b, #7722 DNA SO FELZFH-L =

%4, TdIF1 /X N K¥i disorder fEIRIZ DNA fEAHREA A L 4TAIFL 4 O g £ 71

TWDZENWBMERST, N SkHsGEIR (%), o b disorder Hk
KA g SPring-8 12C TdIF1 & DNA #EKD (), C AR D2 L FHEH,

SAXS HEfT 21T 72 & 2 A, TAIF1 1% C Kig KA A >

ZNMLTDNA & 2:1 OBEAEEREERL TS Z ENHABNER-7-, Z 512, Discovery Studio THH

NIoET V& SAXS HEEENT CEF OIS 2 A5 5 2 & T, IR © TdIF1 73 DNA Z#eh3A T K

NN THZ EmmEn-(X5) .,

X 5 TAIF1 O S
(=B¢/5) TAIF1 N KD SAXS #iE() & &7 Lo ER A b, (EBA) TAIF1 C K SAXS #i& & &
FNLOEREDYE, (FB) TAIF1 2K 0 SAXS #i& & =5 /L0 ERE DY,

[t 5E]

TAIF1 (3H5 5K - & LT RAB20 ORI AHI#ET 2 Z LVRBR SNz, LR~ T, TdIF1 %, 5K
ELTHRICEDL BB FORBAEHET L EE2 605, £72, WERFO TAF1 fEEf#ENTC X - T,
TdIF1 & DNA & OMHAERIC T 287 minG biviz, 4%, TAIF1 DGR 1-& LTED L 5 &
GFORBEZHRE L TNDDN, £, EOMEET TAIF1 ORE A MEFAT 572012, fEmmiEfElr & NMR
WEIEMRAT 2 21T 5,
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I. Introduction

Metal nanoparticles (MNPs) have attracted considerable interest because of their special
electronic and optical properties. The interaction of light with MNP induces the collective
oscillation of conduction electrons known as localized surface plasmon resonance (LSPR),
which enormously enhances electric fields near the surface of MNP, Such an enhanced
near-field serves as the basis for high third-order nonlinear optical susceptibility ¥, which
has been reported in Au, Ag, and Cu nanoparticles embedded in various dielectrics®. Recently,
gold nanoshell (GNS) has received much attention because the LSPR of GNS is sensitive to
the relative dimensions of the core and the gold shell and can be moved from the visible
region to the near-infrared region®*. Such highly tunable near-infrared optical properties may
lead to many potential applications in optics, electronics, and biomedicine.

Carbon nanotubes (CNTs) have also attracted considerable interest because of their
remarkable electrical, optical, and mechanical properties due to the quasi one-dimensional
electronic states. LSPR effects can lead to the enhancements of the optical responses in
CNTs>®. Using GNSs with different shell thicknesses, we can tune a wavelength of LSPR to
match with the optical response wavelength of CNTs. The enhanced optical responses

induced by the LSPR may be observed in the nano-composites of GNSs and CNTs.

I1. Experiments
1. Fabrication of gold nanoshells

A gold nanoshell consists of a dielectric core coated with a thin gold shell. First, silica
colloids were purified and re-dispersed in ethanol. 3-aminopropyltrimethoxysilane (APTES)
was added to purified silica colloids under vigorous magnetic stirring. APTES-functionalized
silica colloids were purified and re-dispersed in ethanol. On the other hand, gold
nanopartilces (diameter of ~2-5 nm) were prepared by the reduction of chloroauric acid with
sodium borohydride. Then, APTES-functionalized silica colloids were added dropwise to

gold sol to form gold-attached silica colloids (SiO,/Au). Finally, various amounts of SiO,/Au

1

_89_



colloids were added to the aged AuCl4/K,CO3 solution, followed by formaldehyde to form
the GNSs. The amount of the added SiO,/Au colloids was dependent on the intended
thickness of the gold shells.

2. Assembly of GNS monolayers on a quartz substrate’

A quartz substrate was sonicated in detergent solution, triply distilled water, acetone and
ethanol for 15 min, respectively. The slip was further cleaned in a 7:3 solution of H,SO,4
(98%) and H,0,, washed extensively with triply distilled water. After dried, the cleaned
substrate was immersed in ethanol solution of APTES at 80 °C, rinsed in ethanol with
sonication, and dried. The silanized quartz substrate was subsequently immersed in GNSs
solution to form the GNSs/APTES/SiO, sample.

3. Femtosecond pump-probe experiment

The Femtosecond pump-probe experiments were carried out by using a mode-locked
Ti:sapphire laser. Temporal evolutions of differential absorption spectra were observed by
femtosecond transient absorption measurements. The light source was a regenerative
amplifier (100 Hz, 120 fs, 800 nm), which was seeded by a mode-locked Ti:sapphire laser (82
MHz, 800 nm, 80 fs). The output of the amplifier was divided into two for preparing pump
and probe pulses. The pump pulse was generated by third harmonic generation (4.66eV), and
the probe pulse was a white continuum generated by self-phase modulation of the
regenerative pulse in a water cell. The pump fluence was 0.133 mJ cm™ per pulse.
Polarizations of the pump and probe pulses were perpendicular to each other. The probe pulse
was focused into a fiber-coupled spectrograph and detected by an electronically-cooled CCD

detector.

I11. Results

Figure 1 shows the absorption spectra of GNSs. The absorption spectra were measured by
using UV-VIS spectrophotometer in a transmission mode. The solid line in Fig. 1(a) shows
the absorption spectrum of the GNSs in water with inner core diameter of ~ 90 nm. The peak
at about 675 nm arises from the dipole plasmon resonance. The dashed line shows the
absorption spectrum of the GNSs monolayer on a quartz substrate. In this case, the plasmon
resonance peak shifts to about 600 nm. The blue-shift of the dipole plasmon peak is due to
the smaller dielectric constant of the embedding medium. Figure 1(b) shows the absorption
spectrum of the GNSs in water with an inner core diameter of ~ 170 nm. The dipole

2
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resonance peak appears at about 900 nm. At the shoulder of dipole peak, a peak appears at

about 670 nm, which arises from the quadrupole plasmon resonance.

Figure 1. (a) Absorption spectra of the GNSs (core diameter of ~ 90 nm) in water and GNSs monolayer on

a quartz substrate. (b) Absorption spectrum of the GNSs in water with core diameter of ~ 170 nm.

Figure 2. (&) Absorption spectrum of the GNSs aqueous solution with core diameter of ~ 90 nm. (b)

Differential absorption spectra of the GNSs in water at different delay times.

Figure 2(a) shows an absorption spectrum of the GNSs aqueous solution with a core
diameter of ~ 90 nm. The absorption peak at ~ 1.87 eV is ascribed to the plasmon dipole
mode. The absorption band on the higher energy side of the dipole peak (> 2.6 eV)
corresponds to the d-band-to-Fermi lever transition of electrons in gold. Differential
absorption spectra were measured at various delay times between the pump and probe pulses,
and the results are shown in Fig. 2(b). After the pump pulse excitation, differential absorption

AA decreases around the peak energy of the SP band, while AA increases on the high side of
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the peak. As the delay time proceeds, AA decreases, keeping the spectral feature almost
constant. These spectral features are mainly ascribed to broadening and blue shift of the

surface plasmon band.

Figure 3. (a) Absorption spectra of the GNSs, SWNTs, and their complex (in DMF). (b) Absorbance
without the component of GNSs (black line) and contribution of SWNTSs (red line). (c) Enhancement of the
absorbance of SWNTs. (d) Enhancement of the absorbance of SWNTSs for different samples. We removed

artifacts from the spectra around 850 nm due to the change of the lamp in the UV-VIS spectrometer.

The solid line in Fig. 3(a) shows the absorption spectrum of GNSs in
N,N-Dimethylformamide (DMF). The dipole plasmon peak appears at ~ 700 nm. The dashed
line shows the absorption spectrum of single-walled carbon nanotubes (SWNTs) in DMF. We
used SWNTs produced from the Co-Mo catalytic (CoMoCAT) process (SWeNT SG65), and
the SWNTs were partially decorated with thiol molecules. 1 mL of GNSs-DMF solution was
mixed with 1 mL of SWNTs-DMF solution. The dotted line in Fig. 3(a) represents the
absorption spectrum of the complex solution. The absorbance of the complex solution is

defined by the following equation:
X complex (ﬂ) =G Qgns (/I) + F(A)casunt (/1) . (1)

where « s » aNd g, are the absorbance of the complex solution, GNSs-DMF

complex !

solution, and SWNTs-DMF solution, respectively. c; is the ratio of the GNSs-DMF solution
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to the complex solution, and c; is the ratio of the SWNTs-DMF solution to the complex
solution. F(A) is the enhancement factor of the absorbance of SWNTs, and is written as

(@ complex — C1%cns ) /Co0cyr - We assume that there is no absorption enhancement at the

wavelength of 350 nm (base point). The red line in Fig. 3(c) shows the spectra of the
enhancement factor of SWNTs induced by GNSs and absorbance of GNSs. The absorption
enhancement is observed around the dipole plasmon peak of GNSs. With increasing content
of GNSs in complex solution, the absorption enhancement of SWNTSs increases, as shown in
Fig. 3(d).

1. Summary

We have fabricated gold nanoshells aqueous solution, and assembled the gold nanoshell
monolayers on the quartz substrates. The ultrafast response time and relaxation dynamics of
photoexcited electrons in gold nanoshells have been investigated by using femtosecond
pump-probe spectroscopy. In addition, we studied the enhanced absorption in

nano-composites of GNSs and SWNTSs, which are induced by the LSPR of gold nanoshells.

This work was done in collaboration with Prof. A. Nakamura of Toyota Physical and
Chemical Research Institute. We thank Dr. T. Umeyama of Kyoto University for preparation
of thiol decorated SWNTSs.
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BTSRRI & B

Y EAE MR EROM B O RN & it EHEBER ORI

VBL FEHEWITER  KiTlEE

(&5

~ U7 HHESEOBREECER T AU EAY ORI, mIESEM T ICB W T HIEEL
Ko TR EEICHKEEL TWD, iz X, 200 MPa O£ T CH B Shewanella
oneidensis MR-1 Hi 3k D% 3-isopropylmalate dehydrogenase (SOIPMDH) 1% 20%f2 % & C
EEEZR->TLED, —J. ~ U 7 FWRHEAKLE 11,000 m THH S L7z et i £ 56 S,
benthica DB21MT-2 H1 3k IPMDH (SbIPMDH) 1200 MPa F C %, 70%Fe i 2 R EF 5
ZENHESIN TS, LLAnG, 29 LI EAYRRIESR OmEM: & SR
BT 207861130 70 < 8 D W o T IER) 2R RO T RS DN TV D DT DN T,
RIEZ—ANIH S T2y, ZhE TFx 1%, Photon Factory (PF) <° SPring-8 o itk
WD E X e Z A YEL RT BB (DAC) AT 5 EETZ /37 Bk
Pl E AT IE A HERE L TR D . mETIZRBNT
B 1 H SR SoIPMDH 0%y -2 1 DK 5y
MRAL, o FORERbRsI SR END Z
EERHLTWD (K1) . ZOiEEERT LT
I EEFRIL DN Leul06, Ser266, Ala268 IXifixf
AFFE TR F >R SbIPMDH % & i 5,000 m LA |
DOVEEEY 3l IPMDH Tl 124 Met,
Ala, lle IZER LTS (KM2) . E>T, T
DT I BRI EIE TR T LK1 O

[RAZW) EBEROWIEIECH 5 LTV % WHE L IR SoPMDH ~0
PSR SN 2, I X B7K53F DR
KEFZeClL. EIER HRIT AR FE B KT

SolPMDH @ Leul06, Ser266,
Ala268 ZhfJER 2 AL L7277 X
J ERFRELICEM L | m e S A
AT U AR 2 N
BOME#EZI 60NN T D
Nl N

2. Shewanella J& & [F & & i EE O 7 2/ BEELS O L.
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[FE5 & B2

He B LR FE %2 VL T L106M-A2681 25 ¥4/ SolPMDH &
L106M-S266A-A2681 % 527 SoIPMDH % il L7z, ¥RIiZ, B/ SolPMDH & 28 58
SOIPMDH O Hiffidt 2 1ERk L, PF O B — A7 A > AR- NWI12A T £ F X SREIHT 526 %
{T-72, 630 MPa N O EEMEE AT L= 2 A, X3 () (b) (2T & 5 ICEpAER
SoIPMDH & L106M-A268I 25 %71 SolPMDH Tl&, % > /37 B4y 2R 1 DI KA %7%
JRTELTWD Z & 2R T B TBENBN Sz, EORGEHIZHIEL TWD K
Ser266 HII#E DEEFE 1~ L KFFEEETERL L, 2T L > TKS %@/ﬁlﬂwﬁf\@%‘fﬁxﬁ
ElLSNTWADZ PR Iinnb, —FHTRI3(C) IZ77T L9512, LI06M-S266A-A268I
5 BAR DI ITAK S %@%f%rﬁ‘@%% BRI & A EBIHI S ey o T, ZAUiE, 266
FOT I JBIRIEN Ala TH D Z EIZRY, KOoFREDRE L KRFE-EEGETRT D Z
&ﬁm%f\%W%AEEL%<ﬁofmékbf%ék%z%hé o T, 266 %
HOT X EBEFEILD Ser 26 Ala ~D RN EIE N2 5K T DR AZNFEAIEE
& MukHF £ Ok SDIPMDH O IC K E S HFHE L TWDH Z L2 LN LTz,

A268 1106 1106
S266 L106 5266 M106 A266 106
L305 1305 L305
P108 P108 P108
H308 H308 H308
(@) (b) (©

3. BpA% SolPMDH & %8 B4 SolPMDH ¢ 630MPa 38 @ Fhils.
(@) BpA=% SolPMDH, (b) L106M-A268I %2 ¥/ SolPMDH, (c) L106M-S266A-A268I
22 HR SoIPMDH @ 630 MPa 5:f1: T2 31T 547 FR N DEDILKIK, A v > = d7E
HTEE (30) .

(38

AW CIE, < U 7 FHEEKE 11,000 m O#EscH 4 5 H 3 SbIPMDH 1357 12 O 7
L BERIZE S TR FORAER S &0 9 JEIT# G DR % 57 L~ L CELI
952 LI LTz, 2, &E MhEmSEfArEIC L > TR ONTAER R & . HE
EWHOREESE DT X FERLS DFENT DAAE DD | T EVERESE DR EE & Al AR T
HDHZ BRI NT,

_95_



DPFEFAEEIZEL S MOF FRIZERYAENT-
PEG 7 FEE D 7 FHIfEEH

VBLIFEEMEE =l &%

(=

Z MBS 2 F MOF (metal-organic
framework % 72 /X PCP (porous coordination
polymer) & LRI D) 1T AMENL T2 & )81
FNC K-> THEFET HZ & TR IS B
2L (K1), TRAMRFEF/ A—FILR
T—ILOMFLRNICERY AL, 54 &35 AR
W THEETLHZ 2L, MOF OFLYA
A AARAOEFHEFL =2 br—95
ZENFRETHY, T O, BE. HEA.
FRIEAE T Wk DS HHRE TR T 5 2 & 1. TRRELAFREOMEAZE
CHE LTS D, 572 MOF O

MOF #iIFLNDORD FIXBEDBRREICHFEET H5E6 L ITEG HEREVE
B%ERY, #HlxiX. MOF MifLNDOFR Y =F L > 7 U 2—/L (PEG) IZERIERFIZ
IR 2 L CREIRPZ2 28 2R U, BIRERC I BRI BE LiRiRe 72
Z#E L b, CORE—RERGEEEEIESRNICIE PEG HARWEEFERIC
BHBEHESNZILOD, BIERRETIEIFEITERIZEIERNABTONTINS 2,
ZOFINE LT, EV PEG #1F EEAR R SR G 2 R L ENL ST D L9 7
FEAAEAD MOF & OIIZEL TWA EHERISNTWHD DD, REFFLARIL
NEDEFEICIEE->TULEL, 2O X 57 MOF RS R F 3 FHATRTHEENEHE
DfERIE. ERUOHLHRAMBBRF~LEETRELZLDTH S,

AAEEEIISCHR 2) CHIE &7 MOF #IFLRIZERY sAFE - PEG 2 FDEE)
ERFEHAE (MD) 22— a3 VICKYBRTZEOICRELERSTAT
SLEBEBIOAZNG A —ZDEREZITo T2,

[(RR]

MDY R = b—3 3 /3y —3 AMBER 12 ® MD Y /L% pmemd (2135 #1A9
BERGENEEI N TS L DD, MOF ROFTEICHE LS EHMICEELE
BTERBINTUVARIIMYKZS CENTELRL, 22TV —Ra— REEE
UJE I e G5 G &2 54535 2 L T MOF REFTERREE VILNEER L 1=,
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HH4 MOF @ MD #8121, §
BRFEZEOHENBELLS, HET
L MOF R/3T7 A —4& D% <
IR 3) IZHE S TWADH DD,
TED (triethylenediamine) Bz 1% & ¢p
XT A= 2T STV ey, 45
TED (X5E%ICEERd 5 &A% X #RE
FAEICEYHIBALTWS 8.,
Cu-TED ZHEADEER[EEE/NT A —4
FEHGEIALETHD, T TET 2.TED —HEA/INT A —FREDT=6H
L% (K2) ofTiE (Mo) ite PETILR

(B3LYP/aug-cc-pVDZ-pp L -~UL) %34T L Cu-TED —ihiff [AIRBEEE O 5 H 217
STz, ZHEIAJNEREDHAE TE LN BIEEREDNS & (X 0. 16 keal/mol TH 1 |
FIRCTIZIZHEHBEET 5 &0 ) X BRAIERR E B LRI SE LN,
ZO AR Z BT D X O MG NG A —F OREEIT ST,

¥ 3 (ZHERE L7 MD 38R AR, MOF ‘BA& 13 3 - il 5 i) 12 J8 #Hc
EHREA CHEMEINTEY, MOF fER0DEEF I aL— MA[REL 2> T D,
MOF FFLNIZ 1T X #R[EIHT CHRE S 172 PEG W EARNEE ST\ 5, THER
INZETH D ERESNTWAIGE 193 K T Z ONUEAREEIL S ns DFZE
ThdHZ a2 LT, %X MOF A PEG NEAXRBENDTEE ELEBDAE
THET D,

3. MOF #i7LN PEG 4 E{A0) MD s$t&E %

(&% k]
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KRHIZ L VBEATIEEREETIV T 0y 7 EBESEOTEL L £ OB E
Siti Sarah., JIl 1K, T8

[EFR& B

HWIEFRE R BAER S D ILA RS CREIEN e 7 m » 7 IEARIL, NV REETI 7 v iy
HESE & I D T/ A — VA — VORI BB G 2 29 5, 207 n ok
GOSN EIL, RERSHEOMERPEET DL TERIN TN D, HEROH % HRES
(CEvErTEE, 27 oS ERRE AR LI E £, A FHICHAREZ X5 ZENT
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Figure 1. GPC charts of PS-ONB-PMMA after click
reaction and after purification by selective solvent
washing.  For  comparison  the charts  for
PS-ONB-alkyne and PMMA-Nj3 are also shown.

Figure 2. AFM images of PS-ONB-PMMA thin film
before UV irradiation. Film thickness is 20.7 nm. (a)
represents the height image and (b) shows the phase
image.

Figure 3. AFM height images of PS-ONB-PMMA thin
films after UV irradiation and selective solvent rinsing.
(a) is washed by acetic acid (PMMA selective solvent)
and (b) is rinsed by cyclohexane (PS selective solvent).
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Effect of Biological Solution on Generation of Radical Species
Induced by Atmospheric Pressure Plasma

JEROME JOLIBOIS, KEIGO TAKEDA, HIROMASA TANAKA, KENJI ISHIKAWA AND MASARU HORI

PLASMA NANOTECHNOLOGY RESEARCH CENTER (PLANT)

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

1. Introduction

Plasma treatment is one of the leading techniques
in material engineering, especially for semiconductor
technology, optical device and solar cell fabrication.
Indeed, plasma treatment is capable of highly specific
surface modifications such as etching and deposition.

Several types of plasma can be generated under
atmospheric pressure and ambient temperature. These
atmospheric pressure plasmas (APPs) are suitable for
the treatment of heat-sensitive and/or vulnerable
materials that cannot withstand to vacuum, e.g. living
biological tissues. The researches on APPs in surface
engineering have inspired a wide range of novel bio-
medical plasma applications. Nowadays, the term of
“plasma processing” has become nearly as significant
in medical sciences as in material technology.

The field of plasma medicine is rapidly advancing
toward the development of the new medical therapies
including wound and dental care, dermatology and
cancer treatments [1-5]. For the cancer therapy, direct
or undirect plasma exposure are commonly used. In
the indirect process, interaction between plasma and
biological solution is not clearly distinguished.

In the present paper, we focus on the interaction
between biological solutions and APP, especially on
generation of radical species.

2. Experimental Setups

Figure 1 displays the plasma source used in this
study as well as the activation process of biological
solution. The APP is generated from an AC high-
voltage applied between two copper electrodes spaced
from 35 mm and Ar used as operating gas. The AC
high-voltage is fixed at 9 kV peak and its frequency is
composed of a sinus (i.e. 18 kHz carrier frequency)
modulated by a 60 Hz sinusoidal waveform with a
modulation depth 100%.

Considering the balance between stable plasma
generation and low evaporation of the liquid, the flow
rate of Ar gas is set at 2 slm (standard liter/min). 6 ml
of phosphate buffered saline (PBS) is placed into 60
mm Petri dish. The distance between the lower part of

plasma source and the solution of PBS is fixed at 17
mm.

Figure 1. Photos of the APP source (left) and the activation
process of liquid (right).

To investigate the interaction between biological
solution and APP, especially the production of radical
species, optical emission spectra are measured (see
figure 2). For this, the Petri dish with and without the
solution of PBS is placed in the post-discharge zone
and an optical fiber with lens focuses into center of
plasma in order to detect free-radicals. In addition, the
plasma characterization is also carried out through the
monitoring of the electrical parameters, i.e. discharge
current and voltage. All experiments are conducted at
atmospheric pressure and room temperature.

Figure 2. Schematic view of the experimental setup with
the optical and electrical apparatus used for the plasma
characterization.

3. Experimental Results

Figure 3 presents the temporal evolution of the
rotational temperature of the nitrogen molecule with
and without PBS solution. For the both cases, we can
observe that the rotational temperature of the N, is
included in a same range. Consequently, the mean
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rotational temperatures are quite similar with Tg.r and
Tpps equal to 1853.9 and 1879.8 K, respectively. We
can explain this result by means of discharge current
value. In standard case (i.e. without PBS), the average
current Ig.r is 18.7 mA. Whereas the average current
measured in presence of the PBS solution Ipgs is equal
to 19 mA.

Figure 3. Temporal evolution of the rotational temperature
of the N, molecule with and without PBS solution. In red:
case without liquid, and in blue: case with PBS.

Figures 4 and 5 show the spectral lines measured
with and without PBS solution for the wavelengths
ranging from 225-450 and 625-900 nm, respectively.
In both case, reactive oxygen species (ROS), such as
hydroxyl radicals (OH line: 306 and 309 nm) and
singlet oxygen radicals (O, line: 777 and 845 nm) are
detected. Moreover, reactive nitrogen species (RNS)
are also observed, for example the nitrogen molecule
(N, line: 380.4 nm).

Figure 4. Spectral lines measured with and without PBS
solution for the wavelength range from 225-450 nm. In red:
case without liquid, and in blue: case with PBS.

It clearly appears that the both plots can be nearly
superimposed. It means that the APP doesn't generate
new radical species when the PBS solution is placed
in the post-discharge zone. However the intensity of

peaks is increased in presence of liquid, suggesting an
increase in the rate of produced species, in particular
for the ROS. This increase in ROS can be explained
by the evaporation of the liquid induced with the Ar
flow rate as well as the plasma temperature.

Figure 5. Spectral lines measured with and without PBS
solution for the wavelength range from 625-900 nm. In red:
case without liquid, and in blue: case with PBS.

4. Conclusions

In this study, we highlighted that the presence of
PBS solution placed in post-discharge doesn’t affect
the APP chemistry. We also showed an enhancement
of the rate of generated species due to the evaporation
of the liquid. Consequently, the effect of the plasma
treatment on cell is induced by produced species such
as OH’, H,O, and so on, in the solution.
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Growth of InGaN nanorod by hydride vapor phase epitaxy

Hunsoo Jeon (Venture Business Laboratory, Nagoya University)

*e-mail address : h_jeon@nuee.nagoya-u.ac.jp

Recently, the (In, Ga)N alloy system has attracted special interest because of its
potential for the fabrication of light emitting devices (LEDs) operating in the red to
ultraviolet wavelength range. The InGaN alloys are important for the development of
optical devices because the bandgap energy of wurzite GaN and InN are 3.4 eV and 0.7
eV, respectively. However, as a result of thermodynamic limit and high InN vapor
pressure, it is difficult to grow high quality In,Ga;xN with high indium composition.
Especially, InGaN structure which is in nano or micro size is expected to show great
deal of application use because of its decrease in density of states, dislocation density
and relaxation of strain as well as increase of carrier confinement.

The hydride vapor phase epitaxy (HVPE) is a promising method for the growth of
several-hundred-micrometer-thick high-quality GaN layers that can be used as quasi-
substrates for further device epitaxy. HVPE is usually preferred to grow thick GaN
layers, which probably would serve as quasi-substrates for the growth of device
structures. However, HVPE method makes it difficult to grow nano- or micro- structure,
thin films and multilayered structures.

In this research, | report on the growth of the InGaN nanorods by HVPE system. The
InGaN nanorods were measured by scanning electron microscopy (SEM) and

cathodoluminescence (CL).
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The InGaN nanorods were grown by a horizontal HVPE system with an atmospheric
pressure. GaN-templated Al,O3 substrate was grown by metal organic chemical vapor
epitaxy (MOCVD) which was used as a wafer. The wafer was cleaned by an acetone,
methanol and rinsed with deionized water before use. The Ga (7N) and In (6N)
precursor were synthesized via a reaction of HCI (5N) gas with Ga and In metal at
750 C. These precursors were then transported to the substrate area where it is mixed
with NH3 (5N) to form InGaN nanorods at 650 C. During 500 ~ 600 C, HCI gas was
flown in In line as 10 sccm. The growth time of an InGaN nanorod was 90 min. During
the growth, the flow rate of NH3 was kept at 2 sm. After the growth, the furnace was
cooled to room temperature, a light yellow layer was found on the surface of the
substrate.

Figure 1 shows the InGaN nanorods grown on the GaN template sapphire substrate
using HVPE system. The growth temperature of these nanorods was 650 C. The
thickness of InGaN nanorods were about 3.7 um. The average diameter and length of
nanorods were 500 nm and 3.7 um, respectively. Control of the InGaN nanorod’s
diameter and length were achieved by adjusting the growth temperature and growth
time, respectively.

Figure 2 shows the PL spectra obtained at room temperature for the investigated the
surface of InGaN nanorods. A strong emission peak was observed at 365 nm and a weak
emission peak was observed at 430 nm (some weak peaks) with electron beam
excitation. The 365 and 430 nm (weak some peaks) peaks were related the GaN and
InGaN emission from this nanorod, respectively. The In composition the peaks are 13%
(430 nm) and 21% (480 nm) from Vegard’s law. The origins of the subsidiary peaks

have not been identified yet, but the peaks might be due to inhomogeneous distributions
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of the In composition in the InGaN nanorods.

Figure 3 shows the CL result of the cross-sectional InGaN nanorods by HVPE. The
CL result shows the similar tendency with the PL result.

These results show that the HVPE system can be used to grow the InGaN nanorods.
With optimization of the growth conditions, the optical characteristics could be

improved.
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Fig. 1. The SEM image of the InGan nanorods by HVPE

Fig. 2. The surface PL result of the InGaN nanorods.

Fig. 3. The cross-section panchrometer CL result of the InGaN nanorods.
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Stay report —Under VBL Program (16 April to 13 July 2012)

PROF. CHASKAR MANOHAR GANPAT, (INDIA)

It was my great pleasure to be invited to VBL at Nagoya University for 88 days in the period
from17 April to 13 July, 2012. During my stay, I fortunately shared scientific knowledge with several
master course students and Prof. Yoshida in Department of Applied Chemistry, Graduate School of
Engineering, Nagoya University. Especially, I have gained some knowledge from Prof. Yoshida, who
is an expert in the field of photocatalysis. While staying in Japan I did work on a study of CaTiO3s
nanoparticles prepared by a flux method.

I reached at Central Japan International Airport close to Nagoya on 16th April at 9:00 pm after a
long travel. Prof. Yoshida correctly picked up me at the airport. At the night, he told me that when he
was reading a book at the airport and found something new which was related with my experiment,
1.e., soon after saying hi-hello, he started the experimental discussion with me. I became very happy
to feel the exciting laboratory work.

From the first day in Nagoya University we spent our time on discussion and preparation related
to synthesis of CaTiO3s fine nanocrystals by using a flux method with suitable modification. He gave
some safety instructions to me as well as some ideas, because it was the first time to carry out the
flux method in our laboratory. The first fifteen days, I widely collected some reference papers and
then ordered the required chemicals. I prepared a flow chart for preparation of the CaTiOs samples
by the modified flux method. Next month I actually prepared the CaTiOs samples under various
conditions.

After that, I started the characterization of the samples by some techniques such as XRD, UV-vis,
SEM and BET measurements. During my experiment I had good discussion with master grade
students and we exchange our scientific idea to each other. Prof. Yoshida had kept scientific
discussion for every week on my topic, so we all discussed what I did and what I will do in the next
week. I thought this is a very good system in Yoshida laboratory.

In the last month of my stay I have tested my all samples for photocatalytic water splitting
reaction and found that the fine particles of CaTiOs showed photoactivity for hydrogen production
from water. We noticed some important hints for further development. This short study was quite
successful. I summarized my results and present them in a seminar at the end.

Additionally, during this stay in Nagoya, I visited some palaces in Nagoya and Kyoto, and tried to
learn good Japanese traditions. It was also very valuable occasion for me.

This VBL research program was fully interesting scientific event for me. At the last, I would like to

express my acknowledgement to Professor Yoshida and Professors in VBL, Nagoya University.
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Report on my stay in Nagoya University VBL in November-December 2012

Dr. Sergey M. Suturin
loffe Physical-Technical Institute, St. Petersburg, Russia

First of all | would like to express my gratitude for being invited to VBL for a one
month stay during the period from 6 November to 6 December 2012. This visit gave me
a good chance to communicate with people from Prof. Tabuchi group as well as to
participate in two synchrotron experiments at Photon Factory. The experiments were
dedicated to the structural and magnetooptical studies of cobalt and nickel
nanoparticles grown epitaxially on CaF,, MnF, and NiF, surfaces.

Our first days in Nagoya were dedicated to the preparations related to the X-ray
diffraction experiment at BL3A beam line of Photon Factory synchrotron that was
scheduled along the proposal 2012G772 “GIXD and GISAXS studies of ferromagnet
(Co, Ni) nanoparticle arrays on fluoride surfaces”. Next week me and Prof. Nikolai
Sokolov (also staying at VBL) moved to Tsukuba to run the experiment at BL3A. This
time the beamtime was dedicated to the nickel nanoparticles grown on CaF; and MnF;
surfaces. It was important to compare nickel particles with previously studied cobalt
particles to see if they show any presence of HCP stacking and if there are any
coalescence related stacking faults. Point detector and 2D detector were used together
to investigate the 3D shape of Bragg reflections. Stacking fault related streaks as well
as facet related streaks have been detected and thoroughly studied. GISAXS
measurement have been conducted further on to get insight into particle shape and to
know better their distribution across the surface. The other object studied by GISAXS
during this beamtime was CaF; (110) ridged surface prepared at different temperatures.
The ridge arrangement at this surface is important for preparation of magnetically
ordered nanostructures exploiting the uniaxial symmetry of this surface. Further on
epitaxial relations in Co on NiF, heterostructures have been studied.

After the end of the diffraction experiment we moved back to Nagoya to join our
colleague Dr. Luca Pasquali also arriving to VBL. The next few days in Nagoya were
spent in discussion and preparation related to the next scheduled synchrotron
experiment at BL16A beamline of Photon Factory. During this week we also had a great
opportunity to finalize and submit the paper [1] prepared in collaboration with Luca
Pasquali and the Japanese colleagues covering the results of our previous XMCD
experiments at PF, SPring8 and ELETTRA syncrotrons.

Soon we have departed for Tsukuba. The experiment at PF was dedicated to the
measurements of X-ray magnetic circular dichroism (XMCD) of Co/NiF2, Ni/MnF, and
Co/MnF, structures. The beam time was allocated along proposal 2011G592 “XMCD
studies of exchange bias in cobalt / fluoride heterostructures”. The measurements were
dedicated to the study of proximity effects that are responsible for inducing non zero net
magnetic moment in the interface layer of antiferromagnet being in contact with
ferromagnetic layer. These effects are important for understanding the exchange bias
observed in ferromagnet-on-antiferromagnet heterostructures upon field cooling.

On returning back to Nagoya | participated in the seminar held by the students of
the Prof. M.Tabuchi laboratory where their ongoing scientific activity was presented and
discussed. | have given a talk "A look inside epitaxial cobalt (nickel) nanoparticles with a
3D reciprocal space imaging carried out by GIXD, RHEED and GISAXS" describing our
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latest synchrotron related results. In this talk | have presented the essence of the
structural results obtained in collaboration with our Japanese colleagues and presented
earlier at XTOP-2012 conference held in St.Petersburg. In December 2012 a paper
covering the same subject was submitted to Journal of Applied Crystallography (now
accepted for publication) [2].

The research program during my visit to VBL was full of exciting scientific events.
This time we had an opportunity to visit the Nagoya synchrotron, to have a close look at
the beamlines being constructed there. Thanks to synchrotron staff we also had a very
informative excursion to the insides of the storage ring. During my stay in Nagoya it was
a pleasure for me to meet the students at VBL and to communicate with them in
informal environment. | am very grateful to Prof. Masao Tabuchi for inviting me and
appreciate very much the stay in Japan in winter 2012.

Sergey Suturin

[1] S. M. Suturin, V. V. Fedorov, A. G. Banshchikov, D. A. Baranov, K. V. Koshmak, P.
Torelli, J. Fujii, G. Panaccione, K. Amemiya, M. Sakamaki, T. Nakamura, M. Tabuchi, L.
Pasquali and N. S. Sokolov, “Proximity effects and exchange bias in Co/MnF;, (111)
heterostructures studied by X-ray magnetic circular dichroism”, J. Phys.: Condens.
Matter 25 (2013)

[2] Suturin S.M., Fedorov V.V., Korovin A.M., Valkovskiy G.A., Konnikov S.G., Tabuchi
M., Sokolov N.S., "A look inside epitaxial cobalt-on-fluorite nanoparticles with a 3D
reciprocal space mapping carried out by GIXD, RHEED and GISAXS", J. Appl. Cryst.
46 (2013)
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Days spent at VBL

Nikolai S. Sokolov
loffe Physical-Technical Institute of Russian Academy of Sciences
St. Petersburg 194021, Russia
nsokolov(@fl.ioffe.ru

It was my pleasure to be invited by Venture Business Laboratory of Nagoya
University from October 19 till December 8, 2012 for collaborative studies with group of
Prof. Masao Tabuchi. These days were full of events related to collaborative scientific
activity.

After arrival to Nagoya I got a good opportunity for final preparation of two joint
experiments at the Photon Factory in Tsukuba, which have been planned for November-
December 2012. The first experiment at the beam line BL3A have been undertaken along
the proposal 2012G772 “GIXD and GISAXS studies of ferromagnet (Co, Ni)
nanoparticle arrays on fluoride surfaces”. My colleagues Dr. Sergey Suturin from our
group at loffe Institute, who also has been staying at Nagoya owing to the VBL invitation
program, as well as Dr. Yurii Chernenkov from Petersburg Nuclear Physics Institute and
Master course student Mr. Alexander Korovin from our group also participated in the
experiment. Using two-dimensional detector we obtained quite large amount of valuable
diffraction and scattering data, which after their detailed analysis will be used for
preparing joint publications on ferromagnetic nanoparticle growth and structure on
fluoride surfaces. The arrays of such nanoparticles are attractive for applications in high
density recording media.

The second experiment have been devoted to measurements of X-ray magnetic
circular dichroism (XMCD) of ferromagnet (Co,Ni) — antiferromagnet (MnF,, NiF,)
heterostructures at BL-16A, carried out together with Dr. S.Suturin, PhD student Mr.
Vladimir Fedorov and our Italian colleague Dr. Luca Pasquali, who was also invited by
VBL. The beam time at this line was given to our experimental team along proposal
2011G592 “XMCD studies of exchange bias in cobalt / fluoride heterostructures”. During
this experiment, for the first time we could use the advantage of fast switching
polarization technique recently developed at the Photon Factory by Prof. Kenta Amemiya.
The data obtained will be very useful for deeper understanding the nature of exchange
bias effect in ferromagnet — antiferromagnet heterostructures.

Just after the measurements at the Photon Factory, I got a good opportunity to
meet in Tokyo my very good collaborator Emeritus Prof. Jimpei Harada for exchange by
recent news and discussion of recent trends in the field of X-ray diffraction. Coming back
to Nagoya, I devoted the most time to the discussions with staff members and students of
the laboratory, preliminary analysis of the data and preparation of my talk at the VBL
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seminar entitled “LASER MOLECULAR BEAM EPITAXY: GROWTH OF METALS
AND OXIDES”, which was given at the end of my stay at the Nagoya University. In this
talk, I reviewed the most important experiments on laser molecular beam epitaxy relevant
to our current and planned for near future joint activities. During that period, I actively
used an excellent opportunity of electronic access to a number of scientific journals and
data bases available via Nagoya University electronic library.

I have a pleasure to mention very good conditions for my work and kind
assistance of the University staff as well as students of Prof. M.Tabuchi laboratory.
During this stay in Nagoya, I and my colleagues S.Suturin and L.Pasquali got very good
opportunity to visit headed by Prof. Yosikazu Takeda new Aichi Synchrotron Radiation
Center and to see its facilities. We have been impressed very much by short time of its
construction and wide opportunities, which it opened for scientists, engineers and
students. In particular, I would like to thank Prof. Masao Tabuchi for the invitation to
stay in his laboratory at Nagoya University Synchrotron Radiation Research Center and
very good organization of my visit. Especially I would like to mention really friendly
atmosphere in the laboratory, which made my stay at the Research Center both
scientifically fruitful and personally pleasant.

During the days off, I have got a good opportunity to visit my favorite places in
Nagoya, Tokyo and Tsukuba as well as to meet my Japanese friends living there. This
helped me to refresh very important for me memories obtained during my previous visits
to Japan and to learn more about recent trends in the life of this country.
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Report on visit at VBL by Federico Boscherini

In the period 22" of August — 7" of September 2012 | had the great pleasure and honor to visit the VBL of
Nagoya University upon the kind invitation of Prof. M. Tabuchi. Despite the relatively brief period it was an
extremely interesting visit from the scientific and cultural point of view.

During my stay | had many interesting discussions with my host, Masao Tabuchi, his close associates
(especially Hiroyuki Asakura) and students. In fact, we share an interest and expertise in the field of X-ray
absorption spectroscopy (XAFS) with synchrotron radiation. M. Tabuchi and | are both members of the
Commission on XAFS of the International Union of Crystallography
(www.iucr.org, www.iucr.org/resources/commissions/xafs). My visit was the occasion to discuss activities

of this international committee which were very useful to strengthen our scientific liason and useful for
commission activities. During my visit, thanks to the collaboration of H. Asakura, | had the possibility to
update the web pages of the IUCr server describing the Japanese synchrotron radiation facilities
(www.iucr.org/resources/commissions/xafs/beamlines-in-asia-and-oceania). | would like to thank H.

Asakura for his efficient and detailed collaboration on this.

From the scientific point of view | had the occasion to discuss with my hosts various aspects of the
application of XAFS to materials science. In particular we discussed surface science problems, especially the
co-adsorption of Cs and O on GaAs surfaces, and the local structure of nanoparticles. We discussed various
approaches to improve the degree of refinement in structural analysis with XAFS also using ab — initio
approaches.

My trip was also the occasion to visit together with my hosts the new Aichi Synchrotron Radiation Center.
This was extremely interesting for me, as Chairman of the Italian Synchrotron Radiation Society
(www.synchrotron-radiation.it), since this is one of the few facilities in the world built especially for

industrial users. | visited various beamlines, including the ones specifically designed for XAFS. | also had the
honor of a meeting with the Director, Prof. Takeda, which was particularly interesting for me since | have
read his pioneering papers on the application of XAFS to semiconductors. Also, | had various discussions
with Prof. Watanabe on beamline design and properties.

During my stay | gave a well attended seminar on the applications of XAFS and X-ray emission spectroscopy
to the study of dilute and concentrated nitride semiconductors (e.g. GaAsN and InGaN). The subsequent
discussions were interesting for me and | hope useful for the students attending.

Last but not least, | had the possibility to visit the city of Nagoya and to appreciate the impressive and
ancient Japanese culture. This was a particularly interesting and rewarding experience.

I would like to take this occasion to thank VBL for giving me the opportunity for a very stimulating
experience in Japan.
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ZELEA
PRI (R, TERFR, %%, TR —F)
FEILFATT (R EFIORY, $0i2)
AT 8 (IR, 2%
BT (LFRIER 20%)
TRRESR\ (THFIER, %0)
EANE B (TAERFSER, #0)
PN R I (BRI, S00)
22 HEE (5 MR 2RI 209
PrETRREE (TN T RS, )
FT A5
KEFIEIE (TTFIR, WS, VBLED)

1 EEELRES FEK2446 A 25 H(H)

i SR
Wopk 24 AR EFHE(FIZHONT
Wk 23 AR FERRE(RIZHONT
Rk 24 ARFE T R(EIZONT
T EFE B OB INEEEEIZ SN T

s I
Rk 24 AFEIEE LS B L B ASOIFZEE K ONEANIRIEE 12 oW T
Rk 23 WA IZONT

Z D
¥ AR S5 = Ea SRR 24 4E T H 27 A (&)
R IA:

Wk 25 AR EEFER EibfFSE B (P EZAIT ZERE BA I IE B) D BELERK TSN T
Fopk 25 A EEEAMIRE & K O~ ZE R DFEEIZ DN T

HE3EIFEELZES 24412 H 6 B (&)
Fm
SRR 25 A5 FE FEF A 7E B (P AZ IR FERE BRI 22 B) D ZEEE (R ZR)IT OV T
RK 25 FEFEHEAMIRIE S L O ~OIFZE B D ZEEIZ DN T

R ARFEREES FK2BE2 AL H @)

Tk EIA:
KEEZRRTRIZONT
YRR 25 AEFEIEE EhHF SR B L MESMIRIE S M O A~OIFZEE OB IC DWW T
Wk 25 4R FE DIRENZ DUV T

WS I
RK 24 #FE VBL IEERRILIZOWT
Z DAl
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52 ARHEEFEMZER

ZEAER
HRHEFIES  (LFgeRt, #d%, VBLER)
EHEAVES (TR, #d%, £8E)
WA (LRFIERL, #d%)
INERW (TEER, #d%)
BGEE (LR, #5%)
KEF 3 (LEFER, #d%)
e ZFE (LEER. #5%)
g\ (LRFZERt, #d%)
FIRR i (LF9eR, #4%)
W B (LZHFeRk. #d%)
LB (LR, #d%)
oSl (TEurgekl, #ESBdR)
KEplEs  (L25eR, HEd2)
FEEEST  (FREFTER. B%)
KRN=EfE (B0 RN, HeEd%)
FEWEE (=2 b T REFERT. #d%)
HEER (v 7 v ba et v 2 —, #Hi%)
KEHENE  (TLPRFeRE, WEER, VBLETHE)
HIG fr (CPWFeRE, AR HIRAE 3 42)

- ZE B - BA 2 B ZICHfE
ZNE X, LRREE O, BRI v — 7 ORERRE ., sk FIHZE . VBLEMTEE . VBL
HEFEFEA R &

- I RS, WEERTE, BOE T n 7T A, fiakAERE ERIRH]. T
RBITENEIZR £
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ZEREE
Hh ELAIES
[N

P

An
i4p
i

(LEWHIER, #d%, 7RI —RK ZER)
(TEARRIERY, 2, SMT R R)
(a2 7ERt, 2%, SMER)

EIEAMEE (T20F5ER, #i, WEER)

(FREIEAT
FEEIE
JnH fig
A SRS
F TP
K BHEE

(EARFER), 2, WETERR)

(=ahE T BHAARFERT, #f%. WERR)
(R P RAFZERT —L 7 hn=s 21588, 18, FHER)
CRU(R) AR FFERT I ARSER | ER FHAER)

(TR ERY, HEZZ . VBLEME)

HEF: YRk 2543 H 21 HOK)  13:30-15:30
BT VBL B3I —=

=2¢H
FEiyeal

1. VBL OF¥ME (FH VBL )
2. VBL OHWFZEiEHE)
(1) RS ) Fuv A MEHER He
B e - -8R SR i O R
(2) BT F kb oA KEHEE HHE

HEH

X7 v AR Sy BIERR A 0D S 1 il

3. B UMER)
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6. >/ T79/0o—T3vrTr—L
(Nanotechnology Platform)






6.1 XERI=ZE (F/TU0 TS5y T4 —L]

AMEEECoO THEF ) 7 7 G 3R] %o 7e =7 M LT, REENLHTZIZ T
T IaY—=77y N7 x—Ah] BRRSIVE L, AT, REORE LML L0507
W EEICERET 2 Z 22KV | BAEmOMIIER L T DIEM D v o &L bz, EEFEEROT
LEFIHZED 5, (HEEAET . (RN, [+ - WHEEK) © 3 BIREics VT, &
(i DL FFH 2 et U, PERS-CHZEBE A T 2 B BRE O fIR ~ DT 7o —F 245 &
E LI, EFEEEECRERME 2 HEET D,

6.2 ZLEXRZFIZHITHAXE

Al BRI, WO S MR SEIERIC T = ST B AREERT - B E T MBI R .
MU T REskC T B gEE o 7 —Th 5 TEmBEmisEt & —, 75 X<=F 7 LEWRE L
Y= RUF¥— EVRR - TART Y —(BL) |, T - WEAKEEIZE T4 TERE
TAFPERNE AL AR S KO E R TR AEE L, =503 T OO 55 AR
EMELTVD, KFERIZSZMT D 25 DS B, ALK, K EMRH AT I HEHET~TIC
ST ORBREEATHY A HERFRICT IS O A MK, fla L 7o 4 5,
REWMDOT )T 7/ n Y =X EEEFHEOMMAFICRMLETE D,

6.3 VBLIZCHITHXIE

VBL Tld, KREEDORIHG THD [HEF ) 77 X4E | OFEELZEE 2. LAY 8RS —HR Y
T Fa—TEFI L O ET DEHMEIOEIR T ) T8 AREEVERGE MR 2 S5, BRN
IZIE, SRR R EECE e — A EEE LS II L LT HRmEREEICNA T, 7+ M) Y
777 ¢ g MK E . SRR EE R ORI BT o A T ARt L
FREYE - F ) TS ZERIEAIRE L T 5, S HIZ 2D OHE AR TG 5 720 O AR E 7 BEIK
B, T EDBEMEE. R ONTEEE . FTAE S IRRERE S B O | AR B A At L. manE
F A - T N ZDOWFGESE A T S,

6.4 XEXRME

ETEMBEORN Z F0IT, 27 EORIANH -7z, BUR, FNORMZEREL ., 7/ T2/ no—7
Ty b7 —LHEOHEL LT, 4%, ORI, FrZeEN S OMABEZHARL TS TETH
Do FIMEbeIE [0 >4z LRD S,
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6.5 XEHEFMAE) R b

LB RFENVNBL~OF ) 77 7T b7+ —LH5EIL, XEHIELE Tzéﬂﬂﬂbfﬂﬂ ENHEE L.
VBLOWERDOERGFEOVSAAZ @ L CHFH CHREB SN AR DD, Z2E, /77 7Ty b7
F—LEFHALTHEFINZHREDOY A N &2E#HT 5, 6.68iC i%@ﬁk%i&i%ﬁ:ik&bt

1) HEREMET /DAY ORI EPERERHMIZ BT o098 M JBEE (B HEKRT)

2) ATV HNVEREOREERE: F)I ER G EHEKP)

3) SIC REDIRIEIZLAD—RF ) F 2—7 OREEHIE: SLl B (GIRKF)

4) Tay L EAROBEG ST SRR T AR B MBS (B EEKRT)

5) BB/ TAL L OREERAT: pEE B R ERT)

6) JefitoOREERHE: FH FE G HEKRP)

7) GeH4 VHF-ICP 2 b0 Eftdn e Ge:H MRS =il 3H— B HERKAKSP)

8) MM REEICI DML ANCEEE =AY T HE BEEKP)

9) AR TEEAEII KBRS AR BEMRAT IS H - FEIE raﬁﬁ (%t R K)

10) &JERR T /a0y R ORE AN =X LORBFEEDIGH: ik BE GRS

11) DNA NARBZ VD& BI04 8 7 (L LAl B STAR - chhenko Anatoly (44 HEKF)
12) EREG S IRAE O EREE . %k ool (B iERT)

13) EHEAMEI OB RELALROSHT: Kl ERBL (%R K

14) R GLE L Y I Z — U RIEROWIGE: A H B (4R

15) He AACE0F /@b Lo SRR R mOBlE:: FH 1 G HERT)

16) Fi5y TIE~D Al RO EZEZEE : @R B (A HEKRT)

17) ALAM R BB I FREE~DOAE A T892 1 B G LEKRE)
18) (LA 8K/ B L -8R T /DA P REE ORI BT D078 )11 HRRR CRIKS)
19) FRISRET ) 7 o AT DIF%E: FIEIR M (%R KT)

20) BB T /a2 EE A OB EEOMER: W R G RR)

21) GaN R VB AR E O ERIEFEMICEI 320098 1hn HEsE (B RS

22) VAT )T INA AR Oy F-+ 7314 F CMOS il T /3A ZDHFZ2 . T FIfl (4 &R K)
23) J1—RF B O EHIE S %Z)?r“)ﬂ o I VAN C Ay == =2

24) N~ =g b )L ha = AT TR S BRGSO ERLEGEE . USRI (B R RR)
25) és%m’\%ﬁﬂﬁ@f_&)@f/%ud:@f’ﬁi B wE GHERS)

26) IR EE MO MBE iR AH EBE GBS

27) ~NU LIS EEOT R L EE E B EKP)
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[k 2]

R
AR A (HAEE
*Program Title (in English)
FRIREA (B AGE
*Username (in English)
*prlE4 (HAGE

*Affliation (in English)

2 (Summary)
FEFE ] oD SE 4k

RV TH 7 ) —IFARERER S

FT o uY=77y b7 x—0h FHWEE

F-12-NU-0012
PERENET /U A ¥ ORIRL & PERERF M B9~ D 0 5E

Fabrication and evaluation of functional nanowire

E Eﬁ 'f‘EHj:F %n_,
Yang Ju, Atsushi Hosoi

TEAWFTER B CEE TP B

Department of Mechanical Science and Engineering

AEAN R 5 7-. CuNSF OEEIL, /94D
W2 DR L TWb EEZ2Z NG, /704D

NTWDN, @A E W2 OEERREOBC L > CEF
i EE T RN S D, 2T, HEME LA
EHTDHT /2 UAvm 7 7 A — (NSF) ##2 L7=.

NSF (3201 T rlRe e Rl I TH 5. K
B IR AL AN BRI A9 BR8] L 7= B ER AL AR — Z A
TF (AAO) ZBH% L, CuzEETHZ L TCu
NSF Z/ERL L, Z Ot 2 5354 L 7-.

#2426 (Experimental)

AREBRTIE, JEX0.25 mm, F#E AN %DOT7 /LI =
U LR R Y 2 VBRI P IR L B MR e LW & il
T2 EIC XY, ML AR EC Y] L 72AAO & /ERL L
ﬁ_i¢03M/:¢%Q&$T‘%—MVT%W%
{LZATV, ML 7 > & AITEESI L T2AAO % 77 /L 2
WAﬁimﬁﬂﬁé.mmﬁﬁwWC®UV%7uA
KK T = v by F U 72TV, AAOD B Z [
L7c. 2D, 5 B Otk 2 [ US4 T,
fHﬂE‘L#ﬁHI AICELS] L7 AAOZERL L 7=, IRIZAAO
DR HICE A B — LR EEE 2 AV CEE 100 nmd
AuElEAERL L 72, 2%, —EPSGmERLg o T
NV =7 KA 0.1 MEEAEER(T) & 2.7 MIEERRDIRA
WRIIZL, TV =0 AEOHZRELAAOZFREL L
7o, ‘%12, 0.5 MV VERIZIR L CAAODNNY Vg%
WIRL, oL — e LT,

Au iR Z2EMmE L CEEM 1 mA T8 E#FE‘I R
1TV, AAO OHIZ Cu ki & FelE S 7. 1% 0.4
xmwm&munﬂmﬁ%m@wfﬁot. HAE,
AAO % 3M ® NaOH K2R L AAO ZFrET 5
ZET, Cu /UL T LA BERILT-, ERLL 7=
Cu /A4 YT LA 2BEREDLDEDLZLETH /UL
YAt & S8, NSF Of[sEmE R L O A KR
JEE R % AT L 7.

Hph L3258 (Results and Discussion)

Fig.1 [Z/E L7=F VA YOBIEREELZ 7.
72, Fig. 2 IZ NSF O/ U A ¥ OELR & 53R E L O
HAWIREORBFREZRT. 2Ly, /UL POl
BEDVNSVIE LG IRTRE K O AW EE 23 R & < 72

EREDNSWIEET ) TAYFEEPKEEY H< 2D, 4
ERmLETHEEZIDLND.

Fig. 1. SEM images of Cu nanowires of 40 nm
diameter

Fig. 2. Relationship between stress and pore size
through strength measurement.

EZ D - it EIEH (Others)

Stk AAO OFILEEZHIEL, -/ VA YE~7 7
AT — D FREERME M OVE SR D M 1A BEET.

7 3CHk

(1) H. Masuda, et al., Japanese Journal of Applied
Physics, 45, 43, 2006, 1165-1167
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FTT o uT=77y b7 =0 HMHWREE

Sample of Nanotechnology Platform Users’ Report

R

AR A (HAEE
*Program Title (in English)
FRIREA (B AGE
*Username (in English)
*prlE4 (HAGE

*Affliation (in English)

S (Summary ) BRIRTFT U T LAY
T %5BDTDA (=[4,4" -Bis(1,2,3,5-dithiazolyD)])4y+-
X, 2O FHICHEADT O ANDAE T HH LS
D RINCHA =R L, HRCRIE CITIEMITK L
THy 111 % PATIZ U 7 R RE RO 7 s i M oD i i
FEZ RS 5, D=, ZOBDTDA I3
FHZ k0 BRBIEE 2 1325, T OFRRIZ OV T
SO TWRino T, 22Tk, BHET D IEC X
0. W OBDTDAD 1A it D i & 5k 2 72,
2B (Experimental) : EZZ7K 57412 L Y BDTA
BEOMERZ 1TV, Be2Ed3t(Dektak150) & W TR D
WEZAT > T, BHGERWIE 21T 5 72, ITOL
AIEMCEeENT- L D et KA v TN (K) Z1E
L7, ZoEMMEICZEEQ kHz, 6,8,10,12V)
ZEIINL . AVEERMEI DS % 2 W%, BN O 28
JEAL & (R L 72 e o 28k (215 5 2kHz) % 2
2% 2 LI KD BHERBUNAR T V25T,

X, %> FA v TF'LOMHESE

AR L 242 (Results and Discussion) : [E/EHIE
XU, BDTAHEREDJEA % 300nm & R7E L, #IZZ D
JEHE BT HEREEETLY Y KA v FELEHNT
IIWRNE ZAT > T2, WEITIZBEENEE /7=, KK

F-12-NU-0014

AT 2 VIR ORISR E

Structural determination of organic radical thin films
JEREE, FH)IER

Keigo Takauji, Hirofumi Yoshikawa

At B R R BB 2T JER

Graduate School of Science, Nagoya Univ.

XD TOBHFIFET AL TS S,

B CTOFMNRREDRBITH -T2,

Z ® BDTDA #REDIKIR (7 K) K OER TOWIL A
A7 MOFER IV AR TIE 2.2 B LN 2.3 eV Ot
) 1.8-2.4 eV (20T THEER DO WILAT % RO 7o i 23
BN oTz, TK ITBIT 5 EIGEFWIA~T F v
OEMBFARGFEOFE RS 1.8-2.4 eV (T IZ W
s K ORI B G 4 397385 il 28 D L HE 22 VRIS LI &
Niz, ZOZ LITEBOESICHFAREMPFEL TN D
AIREME A R T, BERCENE T VAR N VIRAT %
Tolce ZA, BB TCIERNR—BITR ATV
W,

EZ Ofth - #550EIH (Others) : 2B D AT RLfiE
Mrae & 5icikd, BDTDADOE THEEIC >V Cifim T 2,
FTo AT VTN L B EEOBMRIZOWT b
THTETHD
JLEFFEFESE (Coauthor) : [ FF% (Kunio Awaga)
L - PR

(Publication/Presentation)

1, BEEREE, KEAEE, PRER, FHIER, PR
B, MEGERSEERWERRT T UL TV
71/ BDTDA DR, £ 6 [a15 TRV Fifime. B K
FoOROL, 201249 H 18 H - 21 H
BE4FEF (Patent) : 72 L
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M 5

Sample of Nanotechnology Platform Users’ Report

R

MRS (HAEE
*Program Title (in English)
FRIREA (HARGE
*Username (in English)
*priE4 (B AGE

*Affliation (in English)

Furlr B

S (Summary )

SiC £#HWMRIEICEI D —RrF ) Fa—7
(CNT) 1ERUZIBWT, MEAFOFRFAK AT A5 CNT
OREE (FRICER) 1252 DHBICOVTRN, &
WE IEMSEEE (TEM) OfER, KFBEHKF T
IMERZAT o 7236, BRFHKF TOME L T 5
& Si ORBEXINGI E D b OO CNT BEENML 725
H A2 BT,

23268 (Experimental)

6H-SiC(000- DAz L HF = v F o J L %17
STDh, BEET = U N—NIZEA L, N
—WN%&/KFEH A1 Pa Tllilc L7zDBH, 1700°CE TH
B L CNT A& 1T- 7o, MEVLER: O SiC Ak ik
DIRFEIZDOWNWT, A HEK VBL 04— =558

(AES) #EEIC LY wREoth 107z, o, ARkl
7= CNT D& % 43 TR FFEATIC B\ T TEM #8152
WK a~Tz,

ph g L3248 (Results and Discussion)

KRBT TIEME O SiC £ D AES A7
NERELZEZA, Cls E—=7 BBERKLTWDHEET
DB, SiIC OREFMENRA T Si OPLBENE X T
WD 2L DR S LT, 1700°C THNEMEZ I FEp e im 12
ER LT RAECxt L TEM Bl 2T o728 2 A, 24
JEREDZIE CNT B EE AR L TV AR D37
H5iviz, TEM 425 CNT OERZHIE L, D0
RNt o E S PUR W b g IR PR 2 817 S EIPE . AW

F-12-NU-0015
SICEME DB L DI —AR T ) F o—T7 OfEEE
Carbon Nanotube Growth by Surface Decomposition of SiC

XD TOBHEFIFELT AL TS 7ES 0,

Takahiro Maruyama
A wNE S et
Meijo University

REHTH T 2 RERZRTR, ELL0EMFDOHEAL, 2
~5.5 nm OFFHANICERN 540 LT, BBEFRHR
HFCHNEVE 1T - 72 35A1E 2~10 nm D JAVWFELFH TEARDN

AL TN Z & LT 5 &, KFEFRHFKUTELZ M
<, EOMEbHR TINER DD Z L Rbhrol,

T

n
o

- - »
=) o S

EES 4 (%)

@

o

1 15 2 25 3 35 4 4.5 5 5.5 6

CNTELE [nm]
B 1 KIBEREEKH THBRHEZZSETRESE

7= ONT DERSMAG. 77 : 5°C/%y) « & : 1000°CLLT 100°C

/%3, 10000CLL L 5°C/%3

EZ O - B0 HIH (Others)

L
235 3CHk
+ M. Kusunoki et al. Appl. Phys. Lett. 77 (2000) 531.
+ T. Maruyama et al. Diamond Relat. Mater. 16 (2007) 1078.
[Ep7EE % (Coauthor)

C BN (AR

B agR

(Publication/Presentation)

+ T. Maruyama et al. Appl. Phys. Lett. 101 (2012) 092106.
+ T. Maruyama et al. Jpn. J. Appl. Phys. 51 (2012) 055102.
B 4FET (Patent)

mL
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R
AR A (HAEE
*Program Title (in English)
FRIREA (B AGE
*Username (in English)
*prlE4 (HAGE
*Affiliation (in English)

F-12-NU-0016

Ty 7 EARORG & T MER RIS 25
Nanostructure Design for Block Copolymer Thin Films
N

Takahiro SEKI

Al B R R T e LR B iE 5w
Department of Molecular Design and Engineering,

Graduate School of Engineering, Nagoya University

S (Summary )

RV(F 7 2T A% 27 ) L— K)(PODMA) & A
AT F o THEEEERY) 7Y Ro¥ o AZ 7Y L— b
(P5Az10MA) @ 7 v » 7 3t & & & (PODMA-b
P5AZ1I0MA)Z &Rk L. Ay a— AR L7,
A% L7z PODMA- b P5Az10MA %, 7 A F#E&ED 2
7 aMEiEEE R LT, ZOWEBEIZ, AA T F v
A ORI T 436 nm O EMRIEZ S L7z, B
%, 7 A Z7HEE ORI % BRI AE AR 7 B
(FE-SEM). Jit 1/ BAMEHAFM) . FEAS X BREBGEL
IZR - TRl L7z, EORER, —@hfidm L7z 7 =24
THET A TREENEOND Z EbhoT,

2326 (Experimental)
PODMA-»P5Az10MA 1%, 787 2 LVES
BIZE > THRK LT, 7Sv7 O/ X #REGEL(ISAXS)
HEICEY 7 ATHED I 7 alylilETcH D =
AR LT, AR L, 436 nm OfFK(LPL)
O M E AT ORI UV-Vis WU A~ 7 R OVHEIE
FE-SEM(SEM-5200, Hitachi). AFM $ & OVEF A S/
1 X BEGELGI-SAXS)MIEIZ L 0 X 7 v fE Bk s
B XS OB MFHE 21T - 7=,

Hph B L3258 (Results and Discussion)
Bfohl7ey 7 HEEERO=y MhiX, 1H
NMR & GPC O i 8- 5> 5 PODMAss- b P5Az10MA 101
LRI, AV a— MEEZRBL, AX7F v
7 AMOIRE T, RS 21T -7, MK 436 nm®
AHYERYE 3000 md em 2O REFIC T, T RUB U
Om-m* WA RS 2 WIS RIZR & 7 ZavEp
F OV, WRR DB ST Y B DR
Erm T A — =T A= —%HNT 5L .052 &
WHfE L e oTz, Ko T, TYRUVEBUVDOEKT DI
pa S MR SR IC K —dhfdm L TnW a2 b

olo, GI-SSAXSHIEIZ L U, T A FIRD I 7 w55k
HERROBELUC R ERB TR A LN, 1o T, 2
7 v M BEREE DR L TV D Z E R L N E o
7= (Figure 1), MREHEE FCTOBREICEI Y, A7 25
WAL Y L— 70y 7 bR EaTEIE DR AIZBIE L
bolEZBNS, 5T, FE-SEM, AFMIZ X v %
BCOBEL TRl A, ST ) A— vt —4
— DT ATHEENMEICIZH L THEEIZAEMLTWD Z
& DR S 7= (Figure 2),

Figure 1. 2D GI-SAXS patterns of PODMAs5-b-
P5Az10MA o, film taken by incident X-ray perpendicular to
LPL(a) and parallel to LPL(b) at 3000 mJ cm-2 of irradiation
energy.

Figure 2.. SEM (a) and Phase mode AFM (b) images of
PODMA 55-b-P5Az10MA |y, film after LPL irradiation.

EZ D - FritEEH (Others)
7L

RN

(Publication/Presentation)
T. Dohi, S. Nagano, T. Seki, the 1st Asian Conference
on Liquid Crystals(ACLC2012)
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R

MRS (HAEE
*Program Title (in English)
FRIREA (HARGE
*Username (in English)
*priE4 (B AEE

*Affliation (in English)

: F-12-NU-0017

: DEPEEE

: Atsushi Satsuma

SHEZE (Summary ) &)/ 7 T AKX —flEoHE
KELTELATA ML HWLNS., B4 714 b
LI, 5D E LTET TR, SR XU
BRI R SO D T O DRk 7235 L THER SN T
X7 BA T A MRRMIET DRIGH X, E AR L,
SO &0 ESw D gEEnH 5. Lo, B4
A N DOIEEEFN TN OV TR ST 720,
AW TlE, B2 DML ES X O A X2 BT
HZEHTA NERANT 1-A 7 %)=& R
DA AT MU S EAT o T2, SISO T L =17 AR
T A= BT LTS R, MFURE 4T 14 & iz
ey, SO & BB ORMFLNTEB O HIBRF L OE
TERENRENBND Z L AVURIR ST,
EZER (Experimental) : ASHFZE T H 7= filifit 2 Table
1R, il E, 778 KT 2hAiBER L=, Ny FK
B E I il 80 mgZ %, Noifti@ F(100 mL/min)
773 KT 1 hfflL¥# L7=#12, 1-F 27 &% ) —b, =X
VBE, T Hh Y (NEREENRE) 224 8.5 mmolzE A
L, 343 - 423 K TS EIT o T2, BUNRIRD T BT
\21%, GC-FID (Shimadzu QC-2014)% H\ 7=, i
WIREEIL, 30%LLFD 1-4 7 % ) — LD bR N B HE
ML, SEELT A MESY A X1T, EAE TP
$E(HITACHI S-4300)81227> & 34 L 7=.
HpE L 252 (Results and Discussion) : £5-filifit %
W= BED = 2T MALRUE O BT OiEEL = R L
XF—(E)B L OBEERT7(WERKDT-. Ed¥, MFI90S
> SZL 725 Z L vHI L7=(Table 1). Ziudk, SZo
FHMFIS LV bW BRE LT 5720 ThHdH &
EzZoND. ATHOWTIE, MFI9OSO S MRSZE Y b,
#1000 fE b mEVMEZ R L2, 2, IOGIEE 423 K
T, MFI90SHSZ% LRl 21EMEZ R LIZRKTH 5.
ZOMFISOE WAL, ¥4 T4 MY, AR
FENMEE LT WG LR D, 2% 0, WEEZEREY
HTEHERBLTND.
EEEEDREEZ R LEMFIFR P 45 A MZoOWT,
HFLNIEBDSBOSIZ B G- L TV D D Z it 5720,
[RIFEE DSIAl b TRE YA XD F72 ZMFTRE 4
A FEAWTKISEITY, T =0 AT XA —X %It
i L 7= (Table 1; MFI90S vs. MFI100L ¥ X O

FI)TrIouTo—77y N7 x—Ah FH#WEE

w7 T AL — i OREE AT

: Structural analysis of supported metal nanocluster

A TR RTER B TR E R
: Graduate School of Engineering, Nagoya University

MFI258 vs. MFI25L). =055, #EfhtA AR KE 0
FD, BB X PADEN /NS o7, 2k, MFIEE
F T4 N ETORIST, FEEB L OERD D HFLNIET
DHIRZZITTND I & &RT.

KL LT, MM rRORRLIMOREEAZ A N
B Z O CTRIBRIC= AT B ROR 21TV, T L= X
R A—H2 %157~ (Table 1; MOR15S vs. MOR15L). &
DFER, Ea, AL HITHEET A XK O TIREFEFEE D
BERL7Z. MFIZLE AT 1 b & d % &, MORE!
BAT7 A FOAIFMFIL Y & 3#7LL HK<, Eald, £ 30
kJIK < BT Th HSZE D b/ fEE R LT-. Z
AU, EE B L OER OMALNEED 3R < HIR ST
WAHZ EERET S, MORBEA T A N & HWGE
WZHEFLNGE DD TR < Bl 2 1%, MOR®D 1 &Kot
AFAAEEICHRT DD THA .

PLEDFERMN G, EHOEBA T A MBLNIERD & 512
FERER 53 2 YA XOMFLEE R L3 Ronil LIS 2 A
95 MFI Y474 ha2HW=Z & T, EEBEMEDIN
FEBL LT L fbam L7z,

Table 1. Catalysts, their crystal size, and Arrehenius
parameters for esterification between 1-octanol and
pentanoic acid.

Crystal size E, A

Catalyst (zm) (kJ mol1)  (mol1hg1)
MFI90S 0.1-0.5 74 4.4x108
MFI100L 1-5 63 1.3 X107
MFI25S 0.1-0.2 66 1.6x107
MFI25L 0.2-0.6 53 1.8%105
MOR15S 0.5-2 37 2.3%X103
MOR15L 1-20 36 3.2x103

SZ - 48 3.3%105

a For zeolites, structure type + Si/Alz ratio + crystal
size (S: small, L: large).

HFENFZEEZE (Coauthor) : K LA « FRIHE - R
Fi S - %83 (Publication/Presentation)

Junya Ohyama, Daigo Hayashi, Atsushi Satsuma,
ZMPC 2012, 2012/7/18-8/1, Hiroshima.

RN, AR, BEEERE, 25 43 [BIah - Al yat
e, 2012/10/11-12.

=
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XD TOBHEFIFELT AL TS 7ES 0,

IR B F-12-NU-0018
LA (AARGE S O E A

*Program Title (in English)

Characterization of photocatalysts

FIHES (AARGE &
*Username (in English) Hisao Yoshida
“pri@4 (HAREE A PNV NE S R 2 S

*Affliation (in English)

A% (Summary )

i - = X —REORR~OEEP WIS D
SEARIED S - BTHBRFEICIE, FOFRBGIE LG
DIV AR OGS L IEME & OB A IE L < BRAET
HTENEETHD. RBFIETIE, #iic7e )ik i
L 7= e fibitt o i & A A R EE - BAMEE (SEM, S5200)
WX VB L, HRICBT 5% /3T7 A —& &Ittt o
g (KLt 4 X, ke L), a4
fEt L7z,

2B (Experimental)
BRANEIZ L0 AR LT tftidt 2, ERAE T IS
(SEM, S5200) (2 kv @iz 7=,

LR L 242 (Results and Discussion)

PR 7okl 2 SEM IS LV ik L7z & 2 A, fildh
B DB SN, ZORRITEEREIKAF L TRE
<ZEArL7-(Fig.1a, b). {EKHEE(G mol%) T L 7-5
BHcix, vy RREARIFIZIZER 500 nm, £ 10
um)IZ AR Lo da s Bl S vtz WHEIRE O BRI
PEOVERRITIEWRE 2 61, D DRSNS HIZ
BERRA TR T AN R o7z, Zaux, LT
LT 2 i h ) v at IS PEBRTHD. F
7o, WHEREEO BRIV REEITED Lz, Zh
IFEERDIERIC L D EEZBND.

ZIH DOREHZ DWW KBRS AT 2T & 25,
ETOREHIIB W TKDIRBIGT K 2 KHE DA A
flERd S 4, Fig.la lZ/R L7 et N i & mitE 2~ L

Graduate School of Engineering, Nagoya University

7o ZAUE, Ry MIROERNEET L Z L
<EBELNTEEDEEEZONS.

Fig.1 SEM images of K2TisO13 samples prepared by
flux method ; (a) 5 mol% (-100 K/h), (b) 90 mol%(-100
K/h) and (c) 5 mol% (-120000 K/h).

EZ O - K5t EIH  (Others)
Atk ZORERZ B0 ICEMERE 2 A O B % 2
AR AN

HE[RMFIEE S (Coauthor)
N, Prof. M. G. Chaskar

A 3L - F%E5#% (Publication/Presentation)

1) VL - AR, 5 110 RIS, 2012 4B
9 H 24-26 H.

2) VPR - 35 HSERE, 5 31 BIEA - R bR
=, 2012411 A4 21 H
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R

MRS (HAEE
*Program Title (in English)
FRIREA (HARGE
*Username (in English)
*priE4 (B AGE

*Affliation (in English)

: F-12-NU-0019

) PNE SN2
S (Summary ) : PYCoMififis 2 ¥ » 7 #ik~
DYV E— M, 77 A~HEH (H,-RP) IZX->T, EX
T ik S BES 7= CoPt & & N v k% i 5 JE
~10%em®* TR T& 72, & BICIE, TR L7=CoPtA4:
R N ORREEHE L2/ R, BREt—TF 7 Ry F oA
MBI VER Z B L7722 R T 2 3R 5
niz,

#5925 (Experimental) :n-Si(100)#54 2 1000°C. 2%0,
HCER{L L TR L 7 IBE~1.0nm D SiZFER (LI 112
BT B — LB (7 ANy 7 #HHIEBX-10D) %
WT, R~ InmD Coll A & #7845 12 K 0 B —TE Rk
(RMS : ~0.22nm) L 72 | JE/Z~InmDPtE & 2 /3 X JE
A L7z, % Ok, 60MHzE & E ) OFEREIC LY
bk « ARk L7c @ BEKFE T T X~ &2 VT, Pt/Co
TR N [ L AT FE N CH,-RPALER % i L 7=, 50k
FemH OHRHARAEIL, CoPtCr=a— RSi > F L /3—(220
Oe) & W TZMEMARAIELT L 0 31 L 72,

Eph B L2452 (Results and Discussion) : H,-RPALER
HiI OPYCofs & 5 Dt M & (RMS=~0.41nm)I %, T
HCo# ML D F T F] S (RMS=0.22nm)IZFb X, N2 HE
KT 2bDD, BJ—RPHRDO TR R S iz, £72,
Hy-RPALERIZIZIZ. T/ Ry FCEE Ry M & 3.7nm,
H# E~10"em?) DR AFR0 bz, ZHUCx LT
Co/Pth %A@ I Cld, Hy-RPALERIZ & » CEE 7 7 F
AN VT EITHERTDICEE-TEBY, BRENTZ R
v NOWEIE S 2.5nm E | PY/CofEfE OH,-RPALER|C

XD TOBHEFIFELT AL TS 7ES 0,

D VE— FKET T AR E 2CoPtE@T / Ry b OmEEEIFAK

: High Density Formation and Characterization of CoPt Alloy Nanodots
ok TN SNt

: Ryo Fukuoka, Hai Zhang, Katsunori Makihara

: Graduate School of Engineering, Nagoya University

TAENT e

LoTHLN Ry MIETHLNNS W, [FASEMH
TSi0, EDPtIs LU CoH g 2 HE L 72356 . P Tl
A 1.3x10%cm>D Ky MEEBTRH 5D DICs L
CoHifEIRTIT Ny MERMITR® bRy, T b DR R
6 | PYCOMRENRE A 2 7 M3 2 31T 2 R IRE kL,
PRR B 1 C 7 IRK SR DR IETFHAE S 03 S =AU
L7, FEPURTFORE~YA 7L —a - LI
([ T HICo & DA EALEIEDHETT L, CoPtE4: Ky M ME
L& LTRIRTE 5, S b, #k— BREHERRAE
~10nm TMEMMIE L 7 f5 5%, PYCoRgE iid, ¥ —7¢
v N T ARNTHDD, Hy-RPALEZIZI W TIE, £l
R CRRO LT TF / Ky NONLEZE RS LT, BB
Ay BT ADGRD BT, W, aE— PREHERED ~10nm
PLETIE, MEM&IZ22 > b7 A2 MERD Lo 72,

F 72, CoPtCr— k& L TRWEESHE W TR OHIE
L7e%a . Hy-RPALERZ DT /7 Ky M X OPHHERKIZ

H,-RPALEEZJifi L C L TR L7=PtF/ K 2B T

BMFMGIZ a2 P T A2 FOZEITRBD bRV b

e LT 5, PYCOMEEIEDH,-RPALERIZ I\ T, Pt
FOEH~A T L—3 3 - G L RIRFIZAE SRS

fEHE L, CoPt&4x Ry MNEBEERL I AL TND Z &)
5. ZORERIT, BREFE CoPtT / Ky N OB HIFE A
TERIZ R & UMM k& L CBR T & 2,

EZ Ol - FFEl9EE (Others) : 72 L

B - 383 (Publication/Presentation) : & i zi i,

%60 [MIFEFICHWE Y, (B M) TRKY),

27p-B8-7, 3 A 2013 4, BEAIKA L, 55 60 [EIFRZSH]

Wiy, (B )1 TRRY), 27p-B8-8, 3 A 2013 4
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T TOBHEAIZET AL TS EE 0,

FRRERR : F-12-NU-0020

MEREA (ARG CEEE RIS L D MREH & BNGREE = 2 )

*Program Title (in English) : Cell analysis and autonomous locomotion monitoring by ultrafast
manipulation

FIMES (HAGE Sl BEZ

*Username (in English) : Ichikawa Akihiko

“FriE4 (AAGEE R UNE

*Affliation (in English) : Meijo University

S (Summary ) Cells

UHRETIER L TWDA Ay Fy T~ 7 raR
v MERID =02, F /T 77T v h 7 —LFHEL Manipulation point =
BERESN TV O~ A7 (s A L, SRR 72 A (1 DOF gripping)
YFyTaRy MERAEFB L.

¥ Motorized stage

2B (Experimental) (2 DOF motion)

Permanent magnet

LR E TR ZIT R > TWVWDH~ A 7 m R
v MIFERPBEME T, RO LA ¥ — LB 2
REDbHLH. TOPT, vAf7mmaRy b& LTH
R E AT 5~ 7 muRy FEERLTEBY, &
DER O = o~ A7 &R % DWL6E6FS
(Heidelberg Instruments #=8)2 TIERL L 7=.

agE L3243 (Results and Discussion)

VERIL7=~A 7 unRy hEXIRT. Z0~A 7
naRy MIPEHEEEZ AL TBY, T akia CHE) 3 - PR (Publication/Presentation)
T5 & TR 2T ENFREL D, £ RART A7 AAT b= A2 01 35< X
DIz, Z OGS Z R RV Tr ks I /Ff. TROS2 01 3
TOHIMLERDHD. KITRLTWDHHOTIE30I7 18 WCTHREZTELTND.
YOREBKL cmOESTERIATHS. fiREL
T, OB ZEB L, ZhU XV MilaiEa 58l BERET (Patent)
Lz, R EZ T4 F vy I~A7anrhy e LT
HE 2 EHP Th 5.
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R

AR A (HAEE
*Program Title (in English)
FRIREA (B AGE
*Username (in English)
*prlE4 (HAGE

*Affliation (in English)

FHH

X (Summary )
BRAEHZOSHIIBN TRy T 7 T TEE, A
FoF v RXNE N EERET D FIEE LTSN
SNIZEAMTTH D, OMRERIGENZ BN TA A F
¥ RVITERIE FIC X DIEMInED BEHE R ZE 2 R
TZLTERY., A4 F v 2 R/VEROME TR i
RO B OB RE DM ARIIC & - THRICH AT
D, LNPLRBRNL, koY by F 7T
EOVH Ny F 7 T TR B OMIEs =R %
WBE L A RSB O~ LT IE O BRI I3 L
TV, Fx FBRICEER O Ny F 27 T o7k
R L, BRI Z AW e EEiE RS L O o R
KIFNEA A F % XNV OFEBHOREITHTI L TN D,
T, ZOHEIREICH LIeAA A=y F A7 Y
— =V HEBEORBE A RRT LIS BE~ AT
7 i AR A DB SE A FE ki L 7=,
#526k (Experimental)

RTV615 IZIT AKIE BAIRSHY, AANCIZE =L
. B ANZIZT U a U KEEDIBENCE ENTVD,

i%EwiAﬁBﬁmallmeiAﬁBﬁ:%q

DOEIGTIER L, BT 5 F CREIITIZ @A 5E

WZ—IR(E LT T A ADRSERT B,

1) RTV615AB #|% 311 OEADORAGYWE IO
RTVAB #l% 30:1 OEIA OIRAW & — Bl
%o

2) 31 OFEGOEREWIZ, vV ar Lo L
iAte, 3011 OFNIEDOEAWIE, 2000rpm T 30sec
A Y v a—4—(VBL) % v C FEfi

3) A TIERL S N7- @A O 1 BEREILR

4)  “JE A R (VBL)IC T 80°C T 1.5h ALEt

F-12-NU-0021

RTV615 2 L= 2~ 1 7 1 i EL

Create multi-layer microfluidic devices using RTV615
e, FA B

Tsuneo Urisu, Koji Kusumoto

A BRTFHT ) N FT A A H—

FIRST Research Center for Innovative Nanobiodevice, Nagoya Univ.

XD TOBHFIFET AL TS S,

5) fEAL L 7= R ORI OB N & R v F TR E 2T
Do
6) ZFifELEEREZIRY AbE T, EiRZEH#(VBL)
\ZC 80°CT 1.5h AL#R
ZJ@RNARME LT A ADSERK
R L 242 (Results and Discussion)
RTV615 ZfEH L T el & EEflo =20k % 1F
R, “EAEREGEDYMAIELHET /R IRz
~A 7 a D TERL.

EZ Ofh - ¥t HFIEH (Others)

7L
E[REFIEE S (Coauthor)

EEZ (FEHrT ) A AT N1 R)
i % FE (Publication/Presentation)

1) K.Kusumoto, et al. 6th ISNM, “Development of a

Multichannel Neural Network Device -Toward a
High and High Throughput-“,
Shimane Prefectural Convention Center

2) AHEHE] fi, 55 60 RSB AR R AGRES,

Integration

“EERFE~ A 7 mREEANIZ X % In vitro FRESHERE R
Y NI =T DNAANV—T"> NAT U —= T HT
BZE”, #RZ)ILRR T

B4 FET (Patent)

L
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*Program Title (in English)
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*Username (in English)
*prlE4 (HAGE

*Affliation (in English)

: F-12-NU-0022

2 (Summary )

EBE b T SR SV BEHZ AR TER
TR E SRR 2 A T 2 8RR R & LT
HNTEY, ZORHEZIED LTCE T 3 ACHTHL
KB A~DISHBIRR S Tns, fTh & v 7
AT VBT ) vy RiE, # U T RAT U ERBROIT
T B RSP TIMET 5 &\ ) fifii2e Fikic kv
BRTEDL1O, HEEZED TWHIMEO—>ThH
5V, LinL, ZOrEMZaE Rk ERETE, &6
W3 & OMBEDRRTEH LI SN TE LT
BIZIZE > TR, ZZ TAIIZETIRZ v AT v
DIEFEFFRFPIMAEREZITV, HFoilF/ry K
DREERRIT 21T > 72,

%6k (Experimental)

BT AT T A Y — &SI 6.0x107 Pa, R
900 ‘COFGMTEMEZITWV, 7/ 1y RERE S
7o R SHETZT vy RORREIES % SEM(S-5200)
EHWTITo 72, 72, THTEM(EM-002BF)#1 425
BRRICHE AL LTz & v 7 2T V5 % S D Stk CEML
BL, F/uey REERTESLORESETE, 207
Jay RERHWT, /ey NOEERIT, 725 0NT
WD 2 0 T AT & ORGSR BRI DN
TH& L7,
fi gt L2422 (Results and Discussion)

1 IR S/ vy ROSEME & r3, 15
bivieF / my RiE, 7% 100 nm, 185 1%L
1I0nmEEDORE I ThHotz, /o, F/m vy Nix7
7Ry VEETLHZENHBI L, ki, TEMBIZ
FEERIRICHER AL L= % v 7 AT 58 % RO S04
TMEALT= & 2 A ERENL T /vy RBEET S
AR S N7z, TEMIC K VB L2/ E. 55
nier /vy RIFEANRROWOs TH Y | ZOE S

FTr/uT=77y b7 =0 HMHHREE

BT AT T 7 vy R OREERAT

: Structural Analysis of Tungsten Oxide Nanorods on Tungsten Substrate
DB AP, K AR

: Yoshitaka Noda, Tomoharu Tokunaga

CAHERT: LR BTSRRI

: Nagoya University, School of Engineering, Quantum Enginieering

%, [001]36 Zr[012]D 2 TN FFEET D Z LS
MWl ole, £lo, T /my REZ T AwWT VR E
DINBMRIZ OV TR & 2 Ak EJFmas[001] o
Jay RiZZ 72T <0112 » ClklE L, lE
3012l F 7 vy RiZZ v 7 AT »<112>12ih» T
ELTWD Z LAV LT,

K1 /"7y ROEfE SEM 4
Z O - FrEd 9 (Others)

S®BIT. Zhent ey FIZBEL, EXFHEICRE
ENDHPMEIZ DN T, TEM H SPM 7RV 4 —% Hu =&
WZIT> TS FETH D,

)
1) P. D. Yang et al., Adv. Funct. Mater. 12, 323 (2002)
2) Y. W. Wang, V. Schmidt, S. Senz, and U. Gosele, Nat.
Nanotechnol. 1, 186 (2006)
3) EHEL A EBRRERTFR B
i S - a3 %E3%  (Publication/Presentation)
[1] RiEEFE T I R MREES
20124 HEEIS—
[2] AARGEFS 2012 FHTFHE KRS
BIERFET (Patent) : i%4 ML
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FRRERR : F-12-NU-0023

R RAES (AAGE : DNANA RV DERGIC K0 &8 7 1 v LAIBLL FEM
*Program Title (in English) : Synthesis and characterization of metalized DNA hydrogels
A (AARE A EVER SN

*Username (in English) : Zinchenko Anatoly

“FriE4 (AAGEE D AR R REEBEBR B IR

*Affliation (in English) : Graduate School of Environmental Studies, Nagoya University
XHEE (Summary ) B4 rET (Patent)

DNA t el &g A 428952 LT, & 7L
Ra Z VO TERT R BIRT D, AT,

4@k L7= DNA b RaZ LoEmikiEs VBL Of

ARE TS 2 O CRHMiTT S 2 E R BEMTE o7,

2B (Experimental)
AR E PSR S4300, S5200

ApE IR L 242 (Results and Discussion)
EAAE - PEMEE S4300, S5200 (Hitachi) Z2 W,
&JEfb L7 DNA & Ru 7L oOREIRREZ FHME L7,
@JEM LI DNAE Fr SV 2SI T, Kolcd
BT 4 v E A E B TR Lo, Kl b
FEE RGN O D> T,

EZ Ot - Frit I (Others)

b, &b L7- DNA b Ra # )L &5k o
LC, #le LTt v 7 %R U< EARE B4
AW THRH 5 PE,

H[FF7EE % (Coauthor)
2L

L - R
(Publication/Presentation)
L
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AR A (HAEE
*Program Title (in English)
FRIREA (B AGE
*Username (in English)
*prlE4 (HAGE

*Affliation (in English)

: F-12-NU-0024

Y ST

YN

SAEZE (Summary )
IR C O, & B SRBUKIE AT 25 L - AR

A [Fdh T E ) AVONE EAVED B E L IEF LT,

PI—RAET 252 LRV, B FAEZBERNCO
, CREEALT 5 2 & T, HEREN CIXBREN R #E 7
STz, BUKMEAEDOY T u mbi A2 1Ek Lz, Fiz,
KB U 72 it P REM M & . INEAACIR B8 C il
R DHZ LY WIS w mBi T 5 2 &I
R L=,

2326 (Experimental)

ZDRE, BERRC O, O BURIZZL T 5, BN
(10~14MPa) - {iJE (40~50°C) DFMIHIZIH T,
BoENDHNT I A RRTORSAR & o BEE: %
BT BMEBIERIC Lo THE L7z, £z, ARRE L
HEERC O , O EILbIE L, ILT /A ROV T
u BRI U 7= S 2 i L7,

Fo, KREGHHIZERB W T, #EEZ 150~190°C
IZBWTELSED L L bic, Eb A, Rk

: Motonobu Goto
: Nagoya University

XD TOBHFIFET AL TS S,

s BRI D KA D ks 11k

: Microparticulation of valuable substances by supercritical fluid

IARNC RIET B2 LTz,
Hpk R L2252 (Results and Discussion)
KETHH ORE R 2 N3, AR & < 72 5 I127¢
U RIBE AR N IR DN B L T TRRIZ DWW TS RIS A
N LA EFBEMEBIEIC LV R L=, Zhu,
HHAKICE ENDPERENE R | SEHEEDORRIZ,
AR TR LS EICBE LT b D EEZ NS, K
BBAMETBEIC L0 | MY OWFZEFTE A ER T X T,
[En7EE % (Coauthor)
Siti Machmudah
Wahyudiono
L PRFER
(Publication/Presentation)
BRI RS 2
(BHREREEZH)
AAfL TYRFER 21

(BEHFEREEZZH
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AR A (HAEE D NI TR B A PRE O i S AT
*Program Title (in English) . Analysis of Surface Structures on Inorganic/Organic Composites for

Artificial Bone

FIMES (HAGE D R

*Username (in English) : Chikara Ohtsuki

“FrE4 (AAGEE D AHERT REFEE TSR

*Affliation (in English) . Graduate School of Engineering, Nagoya University

S (Summary ) :

EWREEZEETHOOEAEMENIITE LD WL
FOMEDN BRSNS, IR BRI B\ TR EIE T
ZANIRE T HMEHT, B KEEIZB W TE OB
ez R, ZOFHUT 2 A NDOIERRIE., M O
FEREEH I LY BLS IV TS, REBRTIE, A LEH
BEMEIO R RE LA TR~

92 (Experimental) :

N LA A EREL TY R =7 L7 I(TCP) /AU A
FNAZ )L —NPMMAVE AR EERL T2, ZOE AR
DFR AR A - BAMEE(SEM, SEM5200, Hitachi,
Ltd.) CHIZE LTz, SHIT, =R /LX — 4 B XK 55 e 2
& (EDX, EX-250, Horiba, Ltd.)% i\ T Ca 7D/ Af
e T HLE,

AR R L2488 (Results and Discussion)

SEM & & EDX OftR%#X 1 127x3, TCP I,
PMMA Ok DMICHFIET D 2 & DR S 7,
TCP OEHEECE T 2 ME L, Ca iR DA
LRFECTHEE T& 7=, TCP,/PMMA #A&{k%ZE FD
15 2 A5 U 7o KPR (B EUATR) 1R LT & 2 A,
TCP & PMMA ki +D RN L 2512 E, BFEELT
B A N ORI S D BIR RO B,

HZ D - #E0 I (Others)
AR L,

K EFFE#E S (Coauthor)
ML,

K 1. V=7 A(TCP),/ KR AFNLAHXTY
L — FPMMA)E S RO FHE, (a)SEM ., (b)& Ca ~
o B T DL

f L - %3 (Publication/Presentation)

1 Hde e, & HEE, SHEE—, RMIERL “V U@
TN T LEETAE— EEESMEIREICBIT 5
BRI 8% A MERR”, 6 44 RIAAET I >
7 AW SG RS 7 I A MEGERE Nt
SF—, BTN T — R AW, B, 2012
6 A 28~29 H. IEEFET IR MEGES &K
BHHEERE =H.

2. AEATAE, & HEE, EEE—, KMERL, “a—V
VBRIV T LS R AFARAE Y L— NS
ROT % A4 MNERKRE”, BIRAHEABARET I v
7 A 2012 4R, RUERRY:, BB, 2012 4F 3
H 19~21 H.

BEE AR (Patent)
ML,
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FIMES (HAGE
*Username (in English)
*priE4 (B AEE

*Affliation (in English)

Do R

. Satoshi Iwata

XHWE (Summary )
BAEDN—RT 4 A7 RZ 47 (HDD) OFekiE

RITFCFEE 1 Thitin23fRAR TH D L Shilt T 5.

—J7, BRI LI LV By FE2ERTDOIE Y h3F—
VPRI OTEEREA L L THER STV D,

By M2 —UHRERIZIE, By MIEIXS
&, REsWESG AR NS <, BER~y FiE L& vEE
& D Fh AR AL T2 AR A AR A AR 1 R RIS AR
FECEXHMLFEOHRBNMLELRS. ZHLETIT
Fxlx, IhoZMET2FEE LTA A BEHE
HFHL, 44 BERCrPts/ ¥ — AR DIERR &
CNDEEEE NS — VRO & 720 9 D5 2k
o L CE[1-8]. AW TIECrPtsiZ b TA AR
FEDMEWMnGalZ DWW TRiE L7z,

#5328k (Experimental)

8 T~/ R bruar ANy HZEHW, Cr (2 nm) /
MnGa 15 nm) / Cr (20 nm) / MgO(001) FAx % 1EHL L
To. A UIRENTIA A EALEEIC LY 30 keV KrtA
A B Uiz, S X XA E 4T & 0 B L
2. A A UIRETOMnGa N ¥ — Y, B E— A
BEIEEIC L VR L2 ZEP520AL Y A f oK —
v A7 L L, 30keVKr A A& RE$ 22 & TIE
LT, RV R MIREA oy F 7LD
BrE U7e. X4 — R o 3R i |31 [ ) BEPR BT

(AFM) Z XV, BEXAEE IR BEMEE (MFM)
WD EELT.
LR L 242 (Results and Discussion)

11380 nm &'y F (E'y b¥ X 50 nm, A~
—2Z 30 nm) OAF L HHFA MnGa By hXZ —2
DO MFM A2 T % . FERES B CII = 7 X

R E Y b3y = FRORS

: Bit patterned media for ultra high density magnetic recording

CAHBRT TR BT TREK

: Department of Quantum Engineering, Nagoya University

K235 5, MnGa FEORELASEIERR ST 8 & VTN 5.
— RS CIIHH 2 P TR RNEeoTEBY, 44
VRS X0 FEREME L LTV DL IR ERR IR L T
RWAEEMM L nm PLFOIEFIZT T v e ORE
HATWD. D& D ICREPFHEMEITEI 7 H IR E T
M7 R Y — B TE D Z LBy hoT.

500 nm

1 MnGa vy F3&— 2D MFM 4

EZ o - $5ELFH  (Others)
235 SR
[1] T. Kato et al., J. Appl. Phys., 105, 07C117 (2009).
[2] T. Kato et al., J. Appl. Phys., 106, 053908 (2009).
[3] T. Kato et al, IEEE Trans. Magn., 46, 1671 (2010).
EFEFZEF S (Coauthor)

TNEERIGS, KERHEE, RfFPH, BAREK
i S - %3 (Publication/Presentation)
[1] Q. Xu et al., J. Appl. Phys., 111, 07B906 (2012).
[2] Q. Xu et al., IEEE Trans. Magn., 48, 3406 (2012).
[3] D. Oshima et al, 12th Joint MMM/Intermag

Conference, Chicago, USA,
BRE AT (Patent)
[1] A5, F¢BH 2009-99182

(2013).
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FIHES (AARGE cEHE O PT
*Username (in English) : Tomoko Yoshida
“pri@4 (HAREE D AT ERRT

*Affliation (in English)

S (Summary )

KA 4y B CHTAE. 1000-2000K iR FE S IZ 350
T 100eVLL FOME = )L ¥ —HeA 4 & G425 L
B T AT (W)RIENZT /YA XL~V OB
WARBTHZ En@E SN TWD, A5 CldHet
WS LT Z v 7 AT BRI &2 SEMIC K - TH#l
BT 52 LITE o T, B EEDORE S RMRIZ OV T
HRZ255 &4, v 7 AT VMBI SR E R S
NTNWDHZEEMRLT,

23268 (Experimental)

BRI L A R — 2 T T X< iR S B NAGDIS-
0% MW CTHe” 7 X~ (He*) & ASt= /L F—T70eV
T4 EWH(Smm X 8mm)|Z 1X 1025/ m2ffR5f L7=, W
OB R IR 1300KTH 7=,  MRERTOW
BITHERDZH 0 RAB TH - 7278, BREBITITERS
S EMEZREL T, He7 7 X~ BEFRTHE OBCIR
HEtO—E# %, B EZHOTREF 473 K THIEL
WEE L, REtEE AR LS, ZhbEREHZ O
T. SEM (SEM4300) # H\\CHEE O IEBIZE 41T

ST,

LR L 242 (Results and Discussion)

HetFREHT & o T BB NI I AR - nm B EE
OFEAREE RSB L T D 2 L 2R LT, Keh A
RS S8R D Het BRI IZBSRTIC I C
REFED 10 EREICKELSRoTND T E00ho
7z, TEMBIZZ &V | BIECKRHREPERICIZEAS 10nm

F-12-NU-0028
: SEMIC L 2He/ # VB2 VT AT UM DER

: SEM analysis of He* irradiated tungsten materials

: Nagoya University

XD TOBHEFIFELT AL TS 7ES 0,

FREEDOHe N7V EE L, RENZITEnmRE DR &
52 bR LI, Z OB OWAHEXPS A7 L
(21 0 fliOWICH KT 5 30.8, 33.0eVD & —27 DOAthic,
35.5, 37.6eVICWSHIIFIR S D ©— 27 BB Z &»
5. HetPREE RKICHEd 2 212 & » TREHRICTWOs
PN LT 2 & 3o Tz,

—77. HetfRHWElEI%Z 473K TIBVLEES 2 & #
I OWOEIG TN L7228 | IR S 1T B 2 2 i
RO BRI T,

EZfth - FFEtFHE (Others)
(BHDOTIE)

HetHSN#ZORBERH AL L THROND X T AT
VAL A TR A T L 2 T L — D 4 iR FEBR
AT Do RBOGHTR ORI RIENIEEZDRN o o0 E
2 MESEMBIE L VIS Lizuy,

HF[EN7EESE (Coauthor)
RHEGHER (4 HEKFTa N7 BT
KEFPEHIR (4o R RFERFRE TR R

B - FRBR

(HBRFR)

Helium plasma irradiated tungsten oxide as a new
visible-light response photocatalyst

T. Yoshida, S. Kajita, R. Etoh, H. Yoshida, N. Ohno,
15" International Congress on Catalysis, July 3, 2012,

Munich, Germany
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RS
HEIREA (A ARGE
*Program Title (in English)

F-12-NU-0029
By TF-IEA~D AR D B 227K 55

Vacuum deposition of Al thin layer on polymer membrane

XD TOBHEFIFELT AL TS 7ES 0,

FIHES (AARGE e AR RER
*Username (in English) Kentaro Takagi
“pri@4 (HAREE TR e R AR PR T 224

*Affliation (in English)

A% (Summary )

B, &0 7FE®Nafion)ic Al 72 & O 4 R ER %
REITBERLTANY T FTH2 L ThHD. LT
Nafion, 72 5 ONZIEE L7= Nafion % &7Mas L stiE
Ty 7 LTebOICK L CaE B A Rl AET
HTEhBZI.

BPIDOTETIE, BZEAREEELZNNDLTETH-
oW, [REECTEELIT O NERNDDIZD, FEHERE,
FEARSGAIFIR E AT o T2, T OREE, BT HMEOR
ZOFMLHEICHNDEETH LA A a—2 2
THEDHICEBAWHEBELTZR TE 22 &B8bny, £
NWEMH L THANY TEOENATREN E D D&
MREf L7z,

#5328k (Experimental)

iz U7- Nafion %, {2if L 7= Nafion % Z L Z 4R
SRELBIIE Ca—T 1 7T 5. e A A a—
2 % D CERBHR I Au IOk 2 kA 7=, i
L7z Nafion &% & 03B T AT THEIZDOW T,
BRAZFNTHZLICE > THENOKSDEEHL %
Kb, mER LTz

LR L 242 (Results and Discussion)

Hzg U7z Nafion Rz /Xy 7 LTcglBHZ DWW T
MZ AuEA R CE 5 2 LA Lz, L7
Nafion &% /Ny 7 LIciBHZ DWW T, A A v a—
L DB O% THENER L, HELHED LT
T DT, BRNOKRZPA A2 a3 —Z DI &~ T

Dpt. Mechanical Sci. & Eng., Graduate School of Eng.

RELTLESTLEEZEZDND.

EZ Ofth - FFEFH (Others)

WNEBIZAK B E EN D56, SRIMMELEIEIC L 57
La—7 T TIEAR2 T AN) TR T D 2
ERRETH D, 207, AIRETHIUIXSEZD T L
aA—7 4 VT FERRET O TETHD.

H[EF7EE % (Coauthor)
& MER, HEF

B - TR
(Publication/Presentation)
L

B#EFEF (Patent)
L
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R

MRS (HAEE
*Program Title (in English)
FRIREA (HARGE
*Username (in English)
*priE4 (B AGE

*Affliation (in English)

: F-12-NU-0030

HRAIIESY= 3

HEE (Summary )

PR T T~ A B 7R O W ELEEAE O fiR
TR BB FORRBICB W THICEHETH D,
AWFFETIL, GaAs BTIHF & HEMKE T EZ AT
% Cu/Ni BtEZ I E O~T o OERSEE O %
REZNIZHESS AV IEABRTIHMELITo 72,

#5328k (Experimental)

LAl BRFICREINTE MBE 2 0T
GaAs/AlGaAs &I s ZFR Lz, (FRL-&E
FTHAEEN OV eI Xyt A (EL)
HEZATV, BT HPFOMEZIT>72, £72. CuNi
%2JEI%, GaAs mFHFMELERL, AV IEAE
BRAEAT - 72,

Eph B L Z5% (Results and Discussion)

AHFFRICB W TER L - B 7 P bIc REm
KEFMEEHTH Cu/NiI ML EEEZRET 57290
D ZE R 72012, GaAs(001)FEMK i Cu/Ni %
B R L. BRR G &R, BB OBRIC oW
Tl L7, ZOfEE, Cu/Ni ZJgiidfgiioin s
& B ICHEMKEGTENRIEE L 72D . Cu BOFED
9nm. Ni BORFEEN 3nm DOREHZ BV TR 7g T E
BER BTN SNz, Z o0&t cR T FEE L
(2 Cu/Ni ZJ@ % plR L-alBh 2 v, A B AL
7T EL DRI 21T o 7o, ORGSR, 77 5%
HATEED S BRI DE A DA & ARMREAG S 4
oo LL2RDNS, &FHFNGO EL RGBS

XD TOBHEFIFELT AL TS 7ES 0,

ALEWRAERE T H FHEE~D A AR S0

: Spin injection into compound semiconductor quantum wells

: Tomoyasu Taniyama
R LRI T 7 X v 7 AHF5ERT
: Materials and Structures Laboratory, Tokyo Institute of Technology

IR o7z,

EZfth - FFEtFHE (Others)

Sk, EFHFRICHBE R E T H T REZ AN R
T 52 LT, Cu/Ni ZEENS DAY U EANROE &
b FHT 5 TETH D,

H[FF7EE % (Coauthor)
LR - TEAFgeRt (L HEsR

L - PR
(Publication/Presentation)
1) Bk G, gUER I, Al R, AV CEARE L
T D Cu/Ni ZJEIEONFER & WiRURrME, 57 17 (B -84k
AV THROHREME L S PASPS-17, (&R - Ju
JNR) 2012 412 A 19 H
2) FE ZRUE, O W, 1L FHE. Cu/Ni/GaAs(001)
Z S 351T % Cu/Ni [EEE B & R 8 3 K UM <URF
PEL OFABE, A AWEL 25 68 BIF IR K2(20134F)
CRIRS T+ JRER) 201343 H 26 H
3) Y. Shirahata, M. Itoh,

Correlation between Cu/Ni Layer Thickness and

and T. Taniyama,

Magnetic Properties of Cu/Ni Multilayers on
GaAs(001),
Metallic Multilayers, Kyoto, Japan, 20 May 2013

8th International Symposium on

BE4FEF (Patent)
L
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FRRERR :  F-12-NU-0031

AL (HAGE D ABE YSRGS WA BT ) U A Y AEE ORI BT D BFSE
*Program Title (in English) . Investigation of compound semiconductor/oxide nanowire structure
FIMES (HAGE c A BRER

*Username (in English) : Fumitaro Ishikawa

“FriE4 (AAGEE PN Ne2

*Affliation (in English) : Osaka University

S (Summary )

HEERT ) U A YL, WiE OHERE T/ A — R
SEE T ) A— FIVERIE &L 72 D — Rt O RS O
FIOMETH Y, BRI L D BRI OB E
DNV FREIERN Y Ry v 7 ETOBEELRED
PEEICE R BN D, 2O TILEWHEKT) ) U A
YIXEHEEBR N RIS X DB PR
D, WHARDN « & 1T /31 A~DISH D ATRE72
BHE LTHIfF SN TV 5. fbAWERIZB VTR A
SN D KFEKIRIIE, MR DR E 72 TR AE0E
TipAe & RIRRIC L, FRICHET S A A D mtkRe ki A 2
BT E LTHOWD LS., AAFZE Tk ZERIRIIC &
HALEWEIR S ) T A Y ORIb~DER L, T
Z AT AL BB R R G T ) U A ¥ DFEBL
#HET. 22 TES =X ¥ —MBE) E%
FAWT GaAs/AlGaAs ~7 u &/ U A Y &K%
KERIE L, BRLRTR DT ) U A X OFHN &2 1T - T2 5
WZOWTHET .

23268 (Experimental)

FER AR 1E,81(111) MR EICMBEEZ W TIT - 72,
REVIIX,As4 77 v 7 A 1.3x106 Torr & L, Ga
7 7 v 7 A% GaAs(001) FE# | TGaAs 2% 1ML/s
THEINDEMT,15 4rilGaAs 7/ U A ¥ &k
E L. £0% 15 5 OETW 21TV, As 7T v 7
A% 2.5x10-5Torr (2 FH- S H7-. D%y = /\VE%x
Al0:8Ga0:2As % 1ML/s THET 5 Z & TR L.
BRI VERL L 7= 30T L C,435°C,2 FERIKZR AR
b ZAT > 7. MR L 7230 % L T, Hitachi-S5200
il w Vo ER T E TS (SEM) HIE, —x/v
F— X BtEEDX) HJIE 247\ L 7.

LR L 242 (Results and Discussion)

ERL L 7238BHC %32 SEM HIE AT/ & 24, BX
ZREE 3 pm, B 300nm O, BEfpar - = R
JIAYHERSIN TS Z EBERTE. VA4 VE
BLRO=aTE, v /VEORE S 3w bR T E TH—
Ths. VA Yo EDX BERRZX 1 (2R, T/
TUAYNRNaTES E Y =V E BITIZIE B ICEmRb
SR, GaOx/AlGaOx ~7T a2 U A4 v~ 2L
TS Z LR SNz, — U A ¥ OFLITRED S
W As OFEEPHEGRTE 122 L h, KEKBLOSME
AT D LT, BRI 2T v =T
JUA YOG AREIE EZE X HiD.

1. EDX &R R

EZ o - $5ELFH  (Others)

- St ORE

1. B bSefh & Z S 72BN T~ 2 AR O HIE.

« ZEICR

1. Y. Araki, M. Yamaguchi and F. Ishikawa,
Nanotechnology, 24, 065601, 2013.

[En7EE % (Coauthor)

Al BRFPRFRE TFZeR I sk

A 3L - 2% (Publication/Presentation)

1. A, (EEWEERKAKIRIIC X Db ~T
RAEIET ) U A YO, % 60 IS ETFY
(EAGES

Bk FET (Patent) : 7oL
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R

MRS (HAEE
*Program Title (in English)
FRIREA (HARGE DRI Al
*Username (in English)
*priE4 (B AGE
*Affliation (in English)

: F-12-NU-0068

: Toru Ujihara

KWFZEHEE (Summary of Research)

A DEBMENegative electron affinity: NEA)
KO OETFHREEZFIHT L B 2 (m8 4 5%
FETOEFEETIZRYH L, ZOEET R/LF—
7 4 Sy RO ﬂi’lﬁ?ﬁiii VD HIE 3 % AT bt
Y & F 4 Jt (Visible light
spectroscopy: VPS)%‘ ZIRE L, GaAs L7 fEEED
BB EIT o1,

Photoemaission

%328k (Experimental)

EHZIT p-GaAs(001) Fep 2 Fv, [110] 5 et L
53 fE VPS IE %17 - 72, FE-SEM(SEM-5200,
Hitach) Z i H LT, #EOBEZIT o7,

kg L2252 (Results and Discussion)

N RRER L, BifEh oy R
BHPOEFREBZMEICRE L, @bz 23 L
TV BERDH D, Lo T, EBRICER L 73k o
R8T 2B L, Bl eI K S5 LW
ST REANEEL D, LML, ZHE TIREET
DTANF—DRERRN#ETHT-/d, 207 etk
ARHR N REURBGEER O e 2 IR S 5 5 %
THF &ipo Tz, £ T, FxlFROE BN
(Negative electron affinity: NEA)Z /> 5 OE 1-hik
HzFH+ 52 L T mEE 28T 58T E2TDFE
i? EHNZERY L, 2 OEB) T RV — & A [T iR

FHHECIVET HFELZRELTND,
NEA Fi CIEEEREMNZIIZTNY | AZER DK

XD TOBHEFIFELT AL TS 7ES 0,

: NEAZK H 2 LAz S E = v F—DOHRIE
: Energy Measurement of Conduction Electron Utilizing NEA Surface

D AT B RTFRT G LR~ 7 U 7 OVBL TR R
: Graduate School of Engineering, Nagoya University

L0 BV IEICH D, TDOT-OEERTOETIXED

FEHERARY IS, AIHEIERREDO = RLF—0
y’nfiﬁbt ENEBEFEWUETL2FIETHL 0D,
Tz IARFIEZ AL Y E 0 (VP)IE & AT
W5, AREFFETIL VPS HEORENL. D 7= 12, GaAs 7NV
FEER DEHBIEIC LY FEOKREEZIT - 12,

FEHZIX p-GaAs(001) Epk 2 vy, [1101 7 i st L £
SR VPS IEZ1T o7, AEANT MO — 7
BB, 00 OLIXRHIERRALX—LRY | ATk
U CHIDRRIRICEA LT 2 Z Ebino Tz, Z ORIRIZE
F7R GaAs OEIIR LRI U Th Y | RFIEIMREH
DBIZHEELE LTHETHD Z LB REnTz,

EZ O - B0 HIH (Others)

- Stk O

Y72 GaAs OREMRE & g LT, Bl sz
R MV DIRDTH S TRV X — ORI E 23 B )
IRAREHRE L Y 30 meV BRESWLEIZH H Z &3 bh
%o ZOTHORKE LTIE NEA F DL L7 ENRH
ZHNDM, SHRAEL T TETH D,

H[FFZEE % (Coauthor)

e SRR A R TR R (BhE) | SEIEE N (B)
). B LREUERER) | Ohik 5 (HEBdR)

WL FRRE

(Publication/Presentation) : 72 L

BEEF (Patent) : 7sL
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R
RIS (AAGHE

F-12-NU-0069
. GaAs(110) M F~DCs/GaAs NEAZ [ DAL & 2Ffids L ONM001) Fapk &

XD TOBHEFIFELT AL TS 7ES 0,

D ik %18 U 72 Cs/GaAs K i O A58

*Program Title (in English)

FRIREA (HARGE
*Username (in English)
*priE4 (B AEE
*Affliation (in English)

: FHPERE TS

A% (Summary )

PR S (AT GaAs) I, w )Lz i i
L7276 Cs L 2WoE SE5 2 & T, MidmshEm
WP DEZEUENL DS | RHR D EUROIEH L VIR 72
STWHREEIEND, ZOXD RKEEE B
MAEICR oo RKM & W I BT, NEA(egative
electron affinity)# i & MESS, BRI 72 & C
Xx VT EETSHE, NEA Rl ClHfzE# oY
T ISENTCD IR HICE A ST 2 &N T
X5, 20O NEA ZEiTEDFE, K=IvZ R
TR CEFRHZFE TR/ 7 + N Y — RE
WD, —H T, NEA ZmEITE&EFZEFH T
R NSO T, BETIZERY T Z T TET.
QU AAIDL - AURSSdERRs: 3 AR N | AP S e REAY /N 5
DIREHHEE 72> T D,

Hx X, 2D Cs/GaAs NEA 7 4 ~ 1V — ROTi/A
P2 ZET 5 2 Lz BRI, RHMROFEAER S To N
> FHEE DB b 24T 9 MR, Ot 2 IV TR
&2 AT L. & OBRED B A D i O 2 i i 4
ZHBETE /2 E a2 T Tz,

DX BRFEOH T, RO BB R /3
Mgz 2 be—L e LT, 4 HEKY VBL
WA T %, ALB Y-SR RS T iR 28 D — o
III-V A& -3k MBE @& 2R L=, £/,
NEA EE/FRAEE IR HIAT 8RR I OIEE S &
R T HEAfT L LT, [Al MBE %&@ T8k RKmiZ

: Masao TABUCHI
Ay =y N A/ = S N = NS | v e S

: Synchrotron Radiation Reseach Center, Nagoya University

: Formation and characterization of Cs/GaAs NEA surface on (110) and
(001) substrates.

As WEZ TR L, T INEUT X0 SR rTRE 72 PR

IR E LTHIMT 2 2 L bAT78o T D,

#5328k (Experimental)

1) A4 ERFVBLICERE S L7 MBE2{&E 2 H L T,

PR BTG ER L. NEA RE/ERICHE Lz

NG A Ffo 7o B8R L 70 2 LA RIE LT

2) 4B VBLICERE S/ MBE % 2 FIH L T

HEE RS TR W BT D 2 & Tl &

. FMCEEEFRCTERmIZC As BIREZ KT 52 & TRl

DPRiEE L Uiz, ZOfdha . NEA RinfFREEE |2H
A L. NEA FHEER Y 0t 2 OFHICMENC L - T As 5
ZHEEST 2 &, MBE 2E&E T CORMS MR ER 721300

Bt ES LR CERREmE2E 2 enTE, il

L5 NEA R OFMOMANMELZE T HZ N TED &

Wfrisn s,

Hpk g L2252 (Results and Discussion)

Rk 24 AFFEIE, FEICSEBR 2)0 BT MBE %EE % F

Lo, PRI ofidi 2 5 2 & T, BAF7e NEA
REEHBMERSEDL N TE, B EHW=RE
FHIlASFTRE & 72 > 72, ZOfER, GaAs(110)3 i & (001)

K TlE Cs WAEDHET N RIe D Z ERP N7,
i 3C + %85 (Publication/Presentation)

1) Analysis of Cs/GaAs NEA surface by XAFS, M.

Tabuchi et al., [EfE&i XAFS15, 11274, Bejin, China,
2012 -7 H 22-28 H.

B kFET (Patent) : 7oL
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HEIREA (A ARGE
*Program Title (in English)

F-12-NU-0070
GaN& =B ARBGMIE 1S O VER & BRI B3 2 iiF %2

Study on a sub-micron structure of GaN related semiconductor

XD TOBHEFIFELT AL TS 7ES 0,

FIHES (AARGE [ FRE SR
*Username (in English) Masahito YAMAGUCHI
“pri@4 (HAREE AT BT LA R E B RS AT LHK

*Affliation (in English)

S (Summary )

InGaN (%, In fABLZFEET 5 2 & TROLEEN
AR E D N—F 52 LD TELHEE LT
fHIhTnb, oL, & In ik InGaN (%, In &
Ga @ a MO T AHE, BLXOENIIHES B
VESMCEY, @A - SR EE LV, —75, GaN
BT U A VUL, FERPED X < EERAEREIC B BN T
WAHZERMBIT WD, & 2T, AL TIE, (11DS1
FMR BN RGO T2 0 E S E InGaN 7/ U A
YhimzliE L, TORREREZZLISELLED
InGaN 7/ U A YD In MR A~DFEZ AL L TH
Bultolz, F£lo, 7 ZSHIZANT 722846 GaN
T UAYOREICEAL THEREIT- T,

23268 (Experimental)

H AR 2 B2 L7-(11DS1 Hbl, H DT —
W—fliEEEE & ICP —y F U 7 EFEICL VT L
(110)Si ##K i MBE &2 W TNy 7 7 —@ %
ST EIRE A2 S8 TGaN B L' InGaN 7/
A YORREZEAT o7z, FHICIE, &AM E IR
(SEM : S-520008 L U4 Y — KL 2 F vt A(CL)
2 W,

Eph B L Z%% (Results and Discussion)

R 650°C T(111)Si £ _EI2pkE L7z InGaN
T/ UA YO SEM #4725, K& 700-720 nm,
B 40-50 nm OFEHEED InGaN ./ U A ¥R
(111)Si BN EEICHKETE D Z PR TE 12,
F1m, RERES LF510o1 7T, A YEREL
HEMA R b, BERICEIFR N7,

Dept. of Electrical Engineering and Computer Science, Nagoya Univ.

RERE 2 2L &8 7= InGaN F/ U A ¥ O=EE CL A
X7 MVinh, REIRENRE S 7251224 7TC In OiHEE
NEL 7o TWNWDH I ERbhoTz,

—J5, BRICEEZ2QIDEE AT D L FI LA
L72(110)Si i B W T, GaN F/ U A YO EZ1T
S7h, GaN /U A YD EICEEIZRET D Z
L, FETH D Ga Dy FRROF NI LTz L D
MR AR LTz, 72, HAMIZ HIRFEETI2(110)81
FEREICHRET A Z EnbroT,

EZfth - FFEtFHE (Others)

S, ORI A 35 2 & T, InGaN
T UAYREAD=ALEMRAL, &g InGaN -
S IAYORERMEEHELT HZ ERHRETH D,
L[EFIEFE S (Coauthor)

REFUE, AHEL, HMHH, FIHER, KRN
L - %3 (Publication/Presentation)

H. Murotani, et al, International Workshop on
Nitride Semiconductors 2012, Oct. 14-19, 2012,
Sapporo, MoP-PR-8

T. Tabata, et al, International Workshop on Nitride
Semiconductors 2012, Oct. 14-19, 2012, Sapporo,
ThP-GR-34

S. Nakagawa, et al, International Workshop on
Nitride Semiconductors 2012, Oct. 14-19, 2012,
Sapporo, ThP-GR-35

fit, EMN=E 6 1

B4 FET (Patent)

ML
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X2l /527 uo—75y 7 +—25 FHEE
e i F-12-NU-0071

AL (HAGE
*Program Title (in English)
FRIREA (HARGE
*Username (in English)
*Frig4 (HAGE

*Affliation (in English)
Graduate School of Engineering, Nagoya University

R FDAR

XA (Summary )
SRR 11X, AHS T L EBESR A G DY D
ZEIZRY ATEOWIEE 5 TGN CE DRHEN D D,
& BEER DO ETAREILIEF IR, W4 R
(ZHEfe L CRlEAIIRRIE Z 72BN & A 70,
PR - BEREME Y T A B REEIR OB AL & L
THWIZHHERET A A2 EBLT H7-Dlz, vV ayv
B BICEMEZTER L, @RERES F2EmR L., £
DEFEEEZIET D,

23268 (Experimental)

U 3 R BT ERERS LY ITO EMmAE R L 72
%, ITO EMiZ X —=2 %5, ZD#%, EBXRE
(L0 BRI L TR T 5, BRI E A O
THEALIRIZ 20-150nm DR ZERL L, &Ry 1%
ITO K DHIEAESHE D, ZD%, Au BRE A
L, RXE—=2 73528280, BBEOEEST
Au-&BEERS T-ITO HiEZ R L, 7 r— 2k
BRI A T 2,

kg L2252 (Results and Discussion)
BBEEARDETFAREDN 2 >DRE, TbbH, B
A&+ bk > %L (super-exchange) & 7K v ¥ F Rl
(trap-limited space-charge-limited current) ® 1% &
LTREINDZERHALNIT -T2, TIUTERESEIK
BN R T 731 A(single-electron device) D/fx
A TR Z L AR LTV D,

v arF )TN, ARG T

Research on silicon nano devices and BioCMOS devices

Kazuo Nakazato
MRS TR

Department of Electrical Engineering and Computer Science,

A FCMOSRELE T 73 A DS

TH# S AT NI

EZ pfth - Kt FH (Others)

- AR OIS

T/ TR R TERKT 5 2 LICL Y, =ik
HETT NS ADOEREH D,

EEBFFEE S (Coauthor)

R R B T M P R R B Al b R
BB %

HRR PR PR Y Wl 5
%

TR F B E A b R
v 7 B

e BE T=27 T

O - FEFEER

(Publication/Presentation)

HELRIES, (L PSR T — b & R ORE T /3 A A
HAHAEE vol.12, No. 12, pp.22-28, 2012

HEFIER, (L PEEE T b L B8R L ORIAIC X D
BLWHTORIR  (RFFHEE) , 5 60 UG HEYA
FHSANGERES, JEA, 201343 A 27 H-30 H

BE#EFEF (Patent)
L
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Sample of Nanotechnology Platform Users’ Report

RS
HEIREA (A ARGE
*Program Title (in English)

Contact Properties

F-12-NU-0072
757 = DEMEN—RT ) Fa—T S BIRBEARHEOTI
Synthesis of Graphene and Measurement of Carbon Nanotube/Metal

XD TOBHEFIFELT AL TS 7ES 0,

FRIREA (HARGE TR\
*Username (in English) Yahachi Saito
*priE4 (B AGE AR
*Affliation (in English) Nagoya University

XWE (Summary)

1) 777 v OMERER E~OEBERE ST &
ZH LT, SiO/SibIicHE LT ENLT 7 A1 —
Ry (a-C) #fbfiaE B, BT 5HITLY
7T 7z b EE, FOMEEZH LT LT,

2) h—HRrF /) Fa—T(CNDEE&REMmRE D=
X7 MZOWT, a(Aw % EMIZAHVT, CNT/Au &
WA O RRGEREE 2 TEM & /5 fRAe8l s & EXUsE R
PEDORIFFFHANC X W B S Lz,

23268 (Experimental)

1) SiFM EIZSiO A AT 5 T2 HOICECSA /Ny &
EEZ AWz, a-CB X Ui4)E Th HFeDHEFEIC
7R IE 2 T,

2) Au EBBOERK & Au T /KL OO 7= OIZ KA
HiE % iz, CNT B L Au EMia TEM H T~ =
FaL— LT, BEGORMKEBERMEE EOHTIT

ST,

LR L 242 (Results and Discussion)

1) BV DFela-C/Si0:/Si% Wi TEMBIZ T 2 =
L2 XY, SiOfSiD I 5—TENORDZED 7 F
T2 UINBRESND Z Lol

2) Seii O P U7 CNT e 2 AusE il 1 L XY T 7= if
DCNT/AWEGH D= o Z 7 &2 v A THEALERTS ) O
0.43+£0.09 u Smm2 TH > 7z, —J7, iD= CNT
WG EIE, a7 2 AN ER L 1.840.3
Smm2T&Hh > 7,

EZfth - FFElFHE (Others)
- G

75T 2 RBIRADBAN=T L (o) HEEICh
FILTz— R FIEED 2RIy — k

N—=RF ) Fa—7 777 BHRERICALE S

T 22 i

EEBFFEE S (Coauthor)

Y ERT (Koji Asaka)

HJi {= (Hitoshi Nakahara)
XiH & (Motoyuki Karita)
BARE# (Yasuhiro Tukamoto)
= )5 5% (Ryo Miyahara)
EAHPEFY (Yoh-Hei Hasebe)

B - %3¢ (Publication/Presentation)
M. Karita, K. Asaka, H. Nakahara and Y. Saito: “In

situ TEM study on changes in structure and electrical

conductance of carbon nanotube-gold contact induced
by local joule heating”, J. Mater. Sci. 48, 936-940
(2013)

TSR, Z28eshl, R, RIS T2 D55 i
R FBMEEIC LA —R T ) Fa—T 18T kL
THEA OEXISERE] 5 60 BIS AW F2HR TN
AR 2013423 A 29 H, &I TRKRY:

BE#EFEF (Patent)
L
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[HE= 2]

[EN=-Eisks
SEAEA (AR

: F-12-NU-0073

FTITraT=7Ty b7 =25 FIHEHEE

SRR T N 2D T D OB L OV 1 2 BRI

Program Title (in English) : Research and development of materials and processing for next generation semiconductor

devices

FHES (HAGE
Username (in English)
g4 (HAGE
Affliation (in English)

MEE (Summary) : CMOSEMRELICIANT TX Y HW
Xy U7 BEEEZEB T D Ge(110) i & H W7z
MOSFETA#IfEE N TW5b, —F, 7= Lt
=27 (FLP) ([ZX % a v b&x—[EEEE S (SBH)
HEOREEIEIC X DB HMGe R EHDOEmWa X 7
FHEEABRASASISNTWDS, AR TIE.
Ge(110)MOSFET D E LIz A1) T, 4@ /Ge(110) 7 1k
DERIZERHEOMEIA L #il#4 BH L. NiGe/Ge(110)
a7 MIBIT LGRS X OEXRERFED
S 24T o T2, DOFE R, = ¥ & % ¥ /LNiGe/Ge(110)
X7 FOFERIZ LY. FLP2M#EH S 41, SBHOK
BAxEHTXHEHFEIFLE,
FE (Experimental) : nf38 K Up M Ge(110) Ak % 7
o EE X ORMIAK Z -V T oeidtt, BEmEEhics s
LERZ > TGelFrR 2 TR LT, el TR
BH2ed | S{RIZBW T, BE 20 nmONiJE % &5 2%
A& LTz, B2 REHIZEY L, 350C~600 COZE
FHEEAR P BN L > TNIiYYy—~T 1 NEE2E
L7z, S BICAIFEMA REMEIZA L. Schottky
BAF— RaeFR U, fERL 72 oMEL, &5
fiRe A=A E TP (HRSEM) I2 X -> THEIZ LT,
KR CEMLEE & fiEE L 7-Ni/Ge(110)aEHI R LT, X
BREPTE (XRD) 8 X ONE R E 1B (TEM) %
W ChESYE DM 24T - 72,
fii Bt L &% (Results and Discussion) : HRSEM#1£2(C
o T, T OREMEE DR A #eEER L=, XRDF X
TEM 43 BT 12 & - T, Ge(110) M E iz W\ T
NiGe(100)//Ge(110), NiGe[001]//Ge[100]P % % A 4
HTEH X v /UNIGefg B —E DR TR I ID
ZENbIoT, —J5. Ge(001)F DAV T,
FEE DR MMEZ R SO EREmNIGeE D TR S 5,
KIZ NiGe/Ge(110)i Bt O BIRHEE-EE (J-V) FriE

0 02 04 06
IEAREE,V (V)

Fig 1. J-V characteristic of the NiGe/n-Ge(110) contact after
annealing at 550°C for various measurement temperatures.

0.8

DB, BOE. B,
: Osamu Nakatsuka, Jun Yokoi, Noriyuki Taoka, Mitsuo Sakashita, Shigeaki Zaima
Al B R LT e R

: Graduate School of Engineering, Nagoya University

BT 55 it

726 SBH % #FAfi L 72, S50°CE#ALEL TR AL L 7=
NiGe/n-Ge(110)#E DA REWE I 1T 5 J-V Rl % Fig.
1 {2773, NiGe/n-Ge(110)0 J-V it 13 B i 72 B s E
T, HICFEBUEIO J-V R ORIl S 4172 SBH 1
0.45~0.48 eV & 721 | Zifidh NiGe/ n-Ge(001)% > SBH

(0.61eV) Ll L T, XVERVWEXEOLNZ, Dk
Bid, =B %2 v /L NiGe/n-Ge(110) R EHIZH1F 5 FLP
R OFER & LTD SBH DI FARIEB L TW5,

NiGe/p-Ge(110)7 B} D &I E R EE (235 1T HI-VEHE %
Fig. 2 \Z/”T, —fRIZ, &8 /p-Ge LT BT 2 I-VEEIX
FLPIZ X A 1KV SBHIZHLA L T, OhmickFE &2 /RT-Z &3
HHILTW5A, Lo, AEIONiGe/p-Ge(110) i n o
3 DN I-VEEIIZEERMEN B TR Y . 2O
RIRIZ72 DIt > CTHHETH D, Z OEIOSBHIZ 0.16
eV &Rl X A7z, s X O ONiGe/Ge(110)7 545 5
N7ZSBHDOFIE 0.61~0.64 eV E . GeD /X KX ¥ » 7T
WL 725 2 Enh, — I 48 /Ge St 12 b~ CFLPIK
REDEFDTREIND, [FEROSBHOZE LIZ, =X X
¥ ¥ JLFe;Si/Ge(111)°= B # % 3 % /LMn;sGes/Ge(111)%
IZBWTHEE SN TWA(L, 2],

PLEOFER LY Ge(110) LB W T, =X F v v L
NiGe/Ge(110) St 23R S AL D5 R, 16D FLP 23 FHT
BN S, —EROOREIIC BV C SBH AL 5
ZEBHLNT T,

Z DAl - Fr50 T (Others) : 25 3CHk [1] K. Yamane et al.,

Appl. Phys. Lett. 96, 162104 (2010). [2] T. Nishimura et al.,
Microelectron. Eng. 88, 605 (2011).

R - 3% (Publication/Presentation)

1. “NiGe/Ge(110)= > ¥ 7 MBS D BELKAZERFED
RN, REHE, P, B, WS, B
SRR, 55 12 [0 B AR m A P S AR
2, 2012412 H 22 A, AWKRFALRY T F 14 K.

100
10-2
104§

8 106+

2 -1 0 1
BE,V (V)

Fig 2. J-V characteristic of the NiGe/p-Ge(110) contact after
annealing at 550°C for various measurement temperatures.
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Sample of Nanotechnology Platform Users’ Report

RS
HEIREA (A ARGE
*Program Title (in English)

F-12-NU-0074
153 T DNAFEKT T~/ 773 A A B

Nanodevices for single DNA molecular analysis

XD TOBHEFIFELT AL TS 7ES 0,

FIHES (AARGE %ElE
*Username (in English) Yoshinobu Baba
“pri@4 (HAREE A PNV NE S R 2 S

*Affliation (in English)

XHWE (Summary )

1537 DNA Oy 74 A— a VRN O T DIT L3
IR HEE OREEL L T WIS DRI O 72 D DA SE &
Ikt L7z,

#5328k (Experimental)

ATl Bt AR LT, EREiTo72, 14
T DNA D> 7 4 A— 3 Y EMNTT 512X, DNA
@ Persistence length T& % 50 nm @ 2 {5 AN O
SOF ¥ FNVEBET LMNENH Y . AWFETIEL, B
AFHC RO MERR L2 T/ F ¥ RV OIR S 2GR
W2 L2k, DNA > 74 A— a UfiRiiro
DT ) F v R OREEZ T LTV 5,

LR L 242 (Results and Discussion)
TREXNIZRT DNA 737Gk OfD 2R S D OF /1
HEHIZE CIADTZEED, DNA DAY 7y A— 3 v
i, UFoXTcREND,

Rg //\
\ ) D
<

L(t) - Le T (LO -Le)exp {_ %J

81 7L (pw)?3
5 kgT D'

Graduate School of Engineering, Nagoya University

AEFFETIE, D #HIfd25 2 & T, DNA OEX L)%
BRALT D72 DT/ i E BIE L, 1T o7,
ZOFER. D 23100 nm L FThIUL, L) RKRT
HTENTELHZLEWIfEILLTZ, SHIT, BBk DNA
IZBWTC, LOERKIT 2720 0F / #EiEx T 5
LTI, 1 5 FDBRIR DNA OFEE 2 S MR I
R L=,

EZ o - $5ELFH  (Others)

AWFZE T, B LI=F /T34 AL, DNA D 1 531 =
Y7 F A= a VEITICHEREICAN TH S Z L AVHIN
L. BUE, WFEZikei L CHED TR, 5%, £ O
¥ DNA Oy 7 4 A— a VRFTCGH 2 B35
TETHD,

EFEFZEF %S (Coauthor)

EEPAF AR R

PEZEBANRAWIIEAT SRR TR M

- agR

(Publication/Presentation)

Ken Hirano, Masatoshi Ichikawa, Tomomi Ishido,
Mitsuru Ishikawa, Yoshinobu Baba, and Kenichi
Yoshikawa

How environmental solution condition decide the
compaction velocity of single DNA molecules

Nucleic Acids Res., 2012, 40(1), 284-289.

BiE AT (Patent)

L
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R

MRS (HAEE
*Program Title (in English)
FRIREA (HARGE
*Username (in English)
*priE4 (B AEE

*Affliation (in English)

A% (Summary )

2008 LK, % < OFFBIRERDFE R S 41, Bl
EREEER S LTRWERZED TWD, ABFET
X, LnFeAs(O,F) (Ln=7 % / A R)& BaFe,(As,P), D
B EEIRRC R, 3 X ORLREES OIERL & 3l 21T -
Too FTo. BEAEES OFERIC S R AT

23268 (Experimental)

IR R II D TR 7 o —ik & Vo, B
BEAERICIX, 2 2D MgO HfsM &AL B b= M
padER Z W2, B O N ERC, KT Ty h T —
LD RIE Ty F U 7HEBIUT 4 b VIGEZH
MLTH /7Y v UREERER L, 61, EE
BREHA OFERCIX, BREMEEBREOEE
WIS 2 FfE . FRUEEEICIN X T BECR A %y &35
HFIHL T, BEAEREICINT L,

iy

g

Eph B L Z5% (Results and Discussion)

F 9%, BaFe,(As,P), 4 N Chi A 2 /ERL L
oo BT o AOEEILORER., a7y B
THIFRFSNDRSIET LV E, R 7 —ET /LOMT
K < FLR T & D EI()-EEVREZ R TR DS
iz, BAEEBIREE(T,)H 29.5 KOIFITioH K—7
B CHLI 24°DHE G 2 IE L7 R, RS EEiis
BT, 42K T 10x10°Alem™ I L=, F7-. KA
J & DN | R & & HIZT N EET D EA
SRR LW IR BB AR Y Ba,y Cus O, (YBCONZ AT/
XN ERbhoTz, 51T, NdFeAs(O,F) Dk fi#2
B HIER L, FERORLI A BRI E A B L7z, B 5t
A EARIFER S L L0 TV & 1E, BRER

F-12-NU-0075
e i LA S AR R AR O MBER R
: MBE growth of high quality thin films of iron arsenic superconductors
B EEZ, R ERRE,
. T. Kawaguchi, A. Sakagami, Y. Mori, N. Sumiya, H. Tkuta
TEAWTTERERS SR TR

: Department of Crystalline Materials Science

FI)TrIouTo—77y N7 x—Ah FH#WEE

FREEIE, AAEAL, ERRE

PNEIR DO EFZZBND, F7-, BaFey(As,P),D
JAIRMBEARIR TYBCO%E Llal>TEY | Z ORI
S ERERFREMEZA L TNDEZEZRLTND,
—J. I DORFESOBEAEIIINEL, YVak
7Y UG E LTUNHTIE S TIERWZ b
Mmolz, & IZTC, Mk E ViR OERL A B
Mh L7z, BREE T, BB ORESMB X Ok~
2B ADRECEIT->TRY, 5%, EEOHAIFRN %
THOTETH D,

EZ ofth - Frat 9 (Others)

R R R SRR s B8 (20 2 B A 72 fa i )E o
R FIEEZMENLT DUERH D, TDO LT, BFohi%
JEIE Z A TERRICIN T3 5 2D OB T 7 0t X &
WESLT DMER DD, SHROAKRT T v b7 +— L &iEH
LTINOHEBERESDIERZED L TETH D,

H[FF7EE % (Coauthor)
HHRETS, TR IR

WL - EARE
(Publication/Presentation)
A. Sakagami et al., Physica C (F/Il]H7).
H. Ikuta, MRS Spring Meeting 2012 (San Francisco, April 9 -
13, 2012) (invited talk).

H. Ikuta, International Symposium on High Temperature
Superconductors in High Frequency Fields (HTSHFF2012)
(Matsushima, May 29-June 1, 2012) (invited talk).

H. Ikuta, 25™ International Symposium on Superconductivity

(Tokyo, Dec. 3-5, 2012) (invited talk).
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RS
RIS (HARGE
*Program Title (in English)

: F-12-NU-0078

FIHEA (HAGE CHREHE OE
*Username (in English) : Shin Kajita
*Pri@4 (HARGE AHERT

*Affiliation (in English)

KM% (Summary )

it F % (Ti0,) 1E. D=L X—ZFH LT
@ < fille Cefitlls) TH Y | EFERR A R0 EIZB VT
FIHENTERY, SefilifRett & LT 72 biE oK
IS R DG DS IRIER 2R > T b,

— T BT AT U EDEBMEHCANY AT
T A< H BT 5 2 & TR T 2 SN T LR
— L EREIND T ) A — )L DR 7 i YE N TRk &
NDHZENTNETOMETHLNTR>TND, T
D OGBS 1T T 2 R AR TR 72 Km0
ZFRiOT 0, fRiVER 2 B S5 AR R S
TW5,

AW Tl BAE D efhdisr ket & LA D
NTWDLTFH ANV T LT T A wBE L, T4
BN Sc A AOS TN S o N

#5928 (Experimental)

EERIIZEARY X A N— 2 T T X~ frfig SRR
NAGDIS-I } U NAGDIS-IT 4 f U7=, 3UEHT I, %
WA BE CRIEWEL AT - ToTF X i LTz, &gk
BHIZBEZEI L, ZHUZ Lo TAHA A =xv
F—rar br— L7, dBOREIREITIEESE
NOHREFAZFEH L CHBI Lz, ~V D AT T X
~ U2 OB OB I, B E 7 BME(Scanning
Electron Microscope : SEM) SEM5200 % F|JH L C,
g DL Z R~ T,

gl i L3258 (Results and Discussion)

Bl LIZA~Y 7 AT T A< BB OT & R oZR i
WiEZ/RT, K1 D), (b). (c)-1 XTZFE4 SEM 4
THO., K1 DC)2IXTEMBETHD, iz, ThE
NONY T LT T A SRR IR, ~J v
LT T A B EM OB LY | FF o REITTEL
T AHREEDE VDR TX 5,

: Nagoya University

c U U LRSS RE O T TR

: Morphology changes of metal surfaces exposed to helium plasmas

B 10 ~V o AT T XWE%OT X E£HOD
SEM((a),(b),(c)-1),TEM((c)-2) Hi 4,
F 1. N LT T A~ B A

e (@) (b) (©)
7 1 800 800 850
AFA A 50 9] 73
TR F— [eV]
MRS [m?) 32X10% | 3.2X10% | 2.6 X107

HZ Ofth - FFEL I (Others)
FLANE

SHBOBEE LU, F¥ U OER TOREEE
BAIR EH D Z ENRET b5,

JL[FEF7E#E S (Coauthor)
LR RsE, RUESEwE, REFPTE
AL« TR
(Publication/Presentation)
S. Kajita et al. J. Appl. Phys. 113, 134301 (2013).
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7. #thBERE & DR
(Reports of Collaborations)






1. [RiETT X)) T A7 aw AT 5898 GERFIL)
TR B AT LK IR B
BHITERY R¥p LEes xRk %
o NHETTXwF R TR EE LT, Ax - BEAMKBICERKT 5
T FeAERA D B RE RS N A O i BEAVAZ [T 72 AFZEBR SE O — T
B LFMET T Xz T ) T AT 1t ADOFFITSR D5 E Tk LT,

2. THEEET VHNEEY =R - Tuv 25 ORs) kR
3. =R F I MEOEMEB KOS HIZET 2858 GLFEE)

THER B IERS AT LAHE g B
IR BT SRS

o HEBEET VHNEEY — AR RENE FAWTME 7 vt 2B 20
R EET D ELE BT, I—RoF ) Fa—Th—RF /) Ur—L
IR ET =R MBI DT T X~ CVD Biffi K OGRS LTz 71— 7R v 7 bk
OISR BT 208 %2 Fh L7z,

4. T T X<3H - 2WirgE) (LRI
TR BFIERS AT LAHE g B
BIRT BT GHRE S, KHEZ
o VIR TuRAFIROET=H Y T BN K O E ORESICBET 2 & E
fidnELbio, REREFT ATt RZBT LR FRIGD A T = R LR
iz B4 DA % F2hii L 7z,

5. TEER EANTARBIZE TSI 7 afElEofilE ) (GLEFE)

TEMER~T U 7VER T HI 55
7R, 77 AENR M # — (CNRS)  CNRS Research Engineer,
Laboratoire de Physique de la Matiére Condensée et Nanostructures (LPMCN),
Agnes Piednoir

e Piednoir KITKI 4 » A, FHRFEMFZEEICHAE L, BAEVOHIIZOWToIA
b, B X OILFEMIEZ FEhE L7z, BUES ELFENIRIIHT Ty, §Ticds
THYRFEREFML TWD, FTEMXEERTTH Y . SR LFFE=E A
YR=DT T AR GRBEN TH D, WAL AT 81 2R L TH
RS VT D B0 BN ARG (2 B LTy R & oD A 3 il 2 B oy &
Piednoir KD & E AFM BUEHAT 2 @E S5 2 & T Hiic et B o AlRk
= HIET,
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6.

7.

10.

11.

M3C-SIiC f Lk E A =X ) (JL[FRFZE)

TR~ T U 7OVBR TSR FER

TTUA, T T AENEEMNITEE L #— (CNRS)  LMI, Université Claude
Bernard Lyon 1 + CNRS Researcher, Gabriel Ferro

K10 £EAT LV SICAERRARAIC OV T B R Z 22D L TR Y (2010 4£~2011
T T EERR T E LR SE (SAKURA  program) CHE[RIBFZE 2 5656 L T\
Too REFEIIZOT7 40 —7T v 7Dl 1 HH. YFEMEE 2~ L,
Ferro [T FIRIRAMFFEE A3 L. SiC (P& T 58I TRl 21T - 72,
FFRIR & 3C-SIC fEfARRE A 1 = X AT 2Rt AT o7z, REE BT
EME LW AHT D TETHY . manE 3C-SiC = g7,

[3C-SiC #&iuMEDO R (G FRIAFIT)

TR~ 7 U TV TR IR

7T A, 7T AESMBFEHEE > Z— (CNRS)., Grenoble INP -
MINATEC, Didier Chaussende

BAERT D SIC AR CRIEA D U | 2010 FIZFIEIEA 2.5 7 H MINATEC
[CHEAE, E72. 2010~2011 4E1C - [FERMASH H%(SAKURA Program)% F2ffi L .
BAEIZE > TV 5D, SICIEEKREICOW T, BARE 7T 0 AR OB
ZESTEY, SiICEWEMEBRZ RO & 52— R <X WFRE#E 21T
S TW5D, AFFEL Chaussende D ILFIMFIEE 23 YIS IZHHM] LB RASHL
ATV, SRAEJEIL Chaussende 233k H L, R E T 2 TETH D,

[GaN MISHET DfERL ) (JE[RIAFSE)
TEMER R T LR ke %, M FESR EET=

[GaN MO C V DiEgEOFHE & 7 31 AISH) GEFRFZE)
TR & T TFHER KRFE, NuTFvr HRSE

[nSb MOSFET O /E#Y | (SL[FIAFZE)
TAEMPER R TR KR, BILRY: AL —

(=R F ) Fa—THEEOEME FT7 P22 GERNZE)

TR & L s KRS, Aalto K5 (744272 F)  Esko L

Kauppinen
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

TR ot 22k B —RoF ) Fa—THE T P2 F R (QEFEFE)
TR & T KBRS, N F—{b% s

[FWCNT #Z W=7 Lo 7VEd# - T (EEFZE)
TR & LSRR KREpMEs ., iRy BFHE

TR 2t 22 A MLy F v TN B —RrF ) Fa—TEROER] GEEFE)
T AMFIER R TR KRR, REE RS (#[E)  Seunghyun Baik

MEtERED — R T Fa—T7EHEEREZ AW KGER] (GRFET7E)
TR B L R, sUERY: ARH—hk

(A7 4NV EZ =% LT- GaAs BFH I ~D A U EAGNRICET 078 (L

fF7e)

TEMPTER EFERS AT A5 LnHEsS
FORLTERY: SRR

IR R —7 GaAs T/ U A Y ONFERHEC BT 20858 (GLRAFIE)
TR BIEHRY AT A8EE  (LOHES
1N A

[GaNAs 7/ T A Y DR ECEET 20098 GLFEIFIE)
TEF2E R BT AT 2B (O e
KR A KBS (Bh#)

[Si Hobk ED InGaN T/ U A Y IZBIT A0 FHEMHn ) (GEEFZE)
TMF2ER BIEHR Y AT 2HE (O
BHTEEEFTMER BRREY

[Si B _E DAL B SR KO GEFATSE)
TEEMTER BB AT AHK AHER
REETEERY: (@E) & Tk

[Si Fatl E D2 8RR SR 31T 2 PRI ) (BLRITFSE)

TEEWRER EFIEWS AT AR KMER
S TEmEEM R T

—-151 -



22.

23.

24.

25.

26.

27.

[ =R BLOT ) UA YAEOREEE & B AR
TR B LRI FEHETR\
SERY R
o WMEESBNOUN—RLT /) Fa—TlwBRILwT /) VA YREDT ) R
— VB ORE1E & T RE % i sy MR RE BB BB AL LR &V R 5,

MEFRER A A R X v X OIS kIZ B9 5 5t
TR B LY HEE ERIRA
—ERKF MW i
o ENERRA T AL A P(GFIS)DB¥ 2 HiE L €, ERSEREAT y F 7
B X W IERI S NI Z v 7 AT > GFIS = 2 v & O Yl &% 8 B 1AM ST
2LV F ) LULTEHT A,

[ & B SSRGS T OE miE) (GERDIE)
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