YRR 21 4R

[ Rz B & LT o B OE B AR O Al Rk FiE R
R 1 O EE BRI JE R
E G

RBRR R ZEBE TR - Bifx

A A AR LB ZEHAT S LD FHT BT /AP AI R D BA 76

§1. FREHBOBE

ARWFFERREIL, A A ARIRE L ZEF AN A G R DL LD T /M LA A ROSEBIEEL
TRWOATHTER HIEL TRY, AMEEOEEL T 1 . A4 RIKRE BB A A G T
FOMEBIOAIRL, 1. A4 ARIREBRALF TR A A DT M E B LSO &R
Ak, M. AAARE T ORIET 0 ADNE A3 HRE . V. A4 AR Z B AT LIk O E
TPAMEEBLEL ., TSNS, TN TE, LU IR TIICE FITEB L TEY,
AAEEEIXEE 18 MO IR AR R L, MU ORI AT 272,

I IZBIL T, WERE AT AR A~ D ARy LD — B B0 B0 T TR 6 k%
WeSEUT-, ZD L ZEAITRMEL, Bl A XD F Ikt A RRIEE NI L=, F7=. Z DO
FEIZED | AL ZE T 2R O G BIEO BRI T LT (R B ) o SHIT, HHHR IR
FHZ XD & BDOF Ik D KRBAEFEEEMESL UT-, A IR A~D A R 2L~ TERLIZT
B IZBIL T, IRFBRIRICEE T D28 EY, B U CRIH 32552/ LT, &

o MEEEE IS, B BAT U BVERE LT AL R T BAMET RIS T A ki e R T kL T
DAEFREN) | FHAOFR DTz, ZhEHKIC, A E—ABLOETE— AL RO
I3 DRE— T B R NI LT,

MBIl Ik, &8 OBANT A E T IMET CBIERLANDI T HIEIZ OV TE, SEM Z A0
DIEIZED, VT U 28 RBATH O FEBRAE LTZ, SDIC, BRHR T OAA L OIRET a7 7440
% EDX THARLNLZEE L, 2D EGREMENL LTZ, WolEH, TEM IZKDBIEL B0
BOSIZOWTIL, 2k AL LT m— 7 5SS TN RET 52 L OERETT o7,

MR T, BRUL RIS EAT OB E -0 HRE LTI T IEE R L, Ehosgbe
HTEEREL T, T /MBI~ OAF AR DBL R IEZ T DD B L 2o T,

IVICBEL T, YT — 2NICE ELT, AWt O B T BT B4 M &3 28 o
JeH EL IR TR ARSI 28 2 NN OFT CRE LT AR BI04 RO F]



(ZRAL CRA L7z, £ LT SEM IZDOWTIE, 02 Ok . Bl OBLEZBIL T A4
VHRIRICE S TBRL T ZETHEZRIE o RNIRKEECENLEZBIR THZLDER
RHL7Z, TEM IZOWTE, BEIEEA A ARRICE D B L2 A8 eI LD ERE R
ML, Flo, AA ARG SE T AR BIRT 58 BZEICT 8IS0 B O LTE
FaWHT T COEEOREBETEHILE AL, ZOFIEIZED, VAV AOBIEREDH B
Ik RFE LT,

§ 2. BT R

(V) FEm7n—>
ORI N—T R S 1 CRICRT #48%)
@#fgeE A
AT RN E EZEH AN AL B oW T AR T B RF ORIl
SEM 1%, TEM BELL 72360 F M Bt S AL AR IE DO fE ST

2) AT N—TF
O V—7 R BAR "% ERRY i)
@wr7eE A
A A RIS BT T R T OGS 25 I 0 BR 3%

(3) Higgs —7
OFER I N—T7 K Ok &R THERT )
@Hr7EE R

AT RIE =G T AT Y Y RICK DT & & % Okie

(D)5 ETN—T
O T N—T R 50 3+ (RIRKY: #E#0%)
OWF 7R H
AT AR L BLRALF TIEEM A G DR T SR ORI E S 7T BB AD K E Tk
W E



§ 3. FEEERBANE
(XHNZFE S RHHGEIT (A —1) I3 T5)
[ . AF U RIRE B2 i AL A o 7= M B O Al Ak

AT ARIEAD 2R B I KB4 B DT TR BRI OV T,

A3y ZIF OB B 2B NIAA AR IR ORRZ 2L S T
TV, BESNT R DO RESICB R IEAT T, O

FeL ANy SR BRI AT 5, OWNTEZEEZ T HI2H50 T,

PAPAXNRELRDZEL ML, ARy Z O EL IS EHZ
EDRL T BRERELTDIARDK A THEZEEOELDT= 9, RIEN
Lip A RDOE BhL 1 HAFRCEHTIELRD, Tk T4 O
EERCEEDT SR A EER LA A VT LDT IR
L, ZNEMET 2281280, KU R T HZEEED T 2R DG
RCEDHIEE LTz, 2T, A VT L& B DT IR DA Ak
(2, RAENCERALA L DT DEBER L, MBI L > THOA VT A
RN T2 TAR LI REE LD, ZOXHehZE) )
KiFDE T EL, R THD TOLDOTHYD X, FirHEE T
7= (11 A 11 B HFE  He5E 2009-258325) £7-., & J@A A AR LT-A
FIARNRIEH v~ RO R O IR % 3528 T &8
SR A RBEIZA R TEDLEVI P FIEL BT L Y, Fo, A%
VB X BE R T IR T DERICHOWTIE, A IRICIRS T, B
72 CARIELRWE AT EHI L THITA D282 RHHL, Zhad, ik
i OBEEEZ ) ESEDDICH MR E | BT LEEL ORI #T
LD FRFFE THLMZLI 1,

AT ARBIZ AN BT HZETERLT-@R T 2R3, IRFERA
(RICHRL 18 TR A 528 %  BEEEE ORI TR LT 2, REEE
X AE SR T R OB AR A RE LA, AeT
BL AT DN TIE, BERIEIC Lo TRFBITHAE SHT- A AR 1L [F %5
DIEFIRTHEEZ AL CVDHIEEZ AL (K2) 7, £z, &L TV
LDOEET IRAPTL ) — VBGOSR U CIE R I @ il i gE
ZonL, ZOMBLERI TSI IO TIT DENE D BEARD T IR
DR LB IT DD E N EWD | RERBY 7 55T A B BN LT,
JBAA BRI AT R A T T MR EE LT 2 A BT

; L
X1 EMI-BF4(Z
L ANy 2L, 250CT
MET B Z LI kD Ak
LBt A v ¥ Lz
F KT

ensity/ mA cm Pt

Current d

0 02 04 06 08 10 12
Potential / V vs. NHE

K2 AF R+ R Ry 2
HETARR L Pt R %
BELZT Ty —H—K
NS K D EEFRER TG & R
TRAVEET T L, BiE
W BFEEZLBMNIEL
H2S04, EFHE 10 mV 571,

X3 A4y, FlRET ) ~v—
EELA A UK, BTE—
LEZIAF e — D ERBE T
ik ez —r (L)
LRI oE—r (F) Ok,

JENEATL CRB T R 0V ERR T DT EEMFEEONETRIHL ¥, Zha ke B A 4%
B PRI AT AR AT B — AR EFE — LI — BRI LT LD
NE—=TBRRES FEEOMEREL LT, B3uay, R4 0F /v~ — 0 T2 a A4’



REBAT LTz )y = n—% FIB 2 & BB MEE O H28F v
VI, B ADARE— U B EATHIZE T, BB m DT
DIRF =V BB T HIENTEZ(K3), A2 D5 T THE
BREATHZ LD, firfile @ — LB RIS T AT
& B/ E B OAT U RIRICAT U — DD G — L h B
THIEIZEY, BIRITTD FE 5/ — BTG TEDH T & a5 AL
Lz ZOHE | B3O X7V Y ifiEC7 )y A D/ —
BB CTELMAMIO Fikdz  PCT HEAIT-72(12 A 4
H A, 5K E)

0. AL BRI FTFEEMAE DT /M B LD

o ‘ K4 Insitu TEM 7 1 —7 (1)
T HEIEM BEO B LEREAVEE ) v —EADR

SEM TRELARLOBRILFEH T /HEofilfic g T (T aReE.

I3, A OEBEITH CTREOERELZEHD WD, BEOHT
b\ FRHCAARIE R COVF 7 ADE AT B L TSt 21
DTS, 2L, VTF VL ZREMOIFERICEIL T, EER
HLERVELLDTHS,

TEM TR L NLOESALFRINETITD | Thva ke
TEHRET B —T ORREI T o7z, 2T, BBV RITmEe
BEAIINTEALO T, MBUCEL TUTE/ ~—DEAEIZLD
B TR D in situ TEMBIZZIZRRTIL TV5,

Auger electron

=

=/

M. AF AR DS 7 e A0 NEA43 I E
AT ARR T TRISEAT VRS EF D HEATIZD DT A ?;J /n; to SACERET R

TLERRFE LI (K5) . ZHUZED A A RIRICESZEIINL 72

DONET 3 EAToTo, LT, BB AZHIINL - BMRE I

X~ AFAALF L O ADOENEZFINUT B E R IZITTTAA

T DRENELIRDIEE RN T HIENTE, VAT LN IEH

IZEMEL QWD ENfERRS Tz,

6 A AR
# 0 SEM Eif%,

IV. A iRl AT LTk B T B L i L >
DS A (R A R TR O T B 2%

oL AR TR P BE R D D LA R DB TIBM LTz, £ R RETE

TFEMBERIR ORS00 ROY NCTRR LIS, L RREIOBIEO PR DI Bk

SCIE, B DIRFEH D L3RI V—T BB T EATAY, ke A R TRERL CHEH

AT DI 0Tz,



FIHE R Z B L COD 7 L — T E FRDED K D
BIRICAA R B AT DI E R AT, RROEITIEF I
EWEKIERRHY, 72BN FETHIEN RIS T
WS, K BB ARE T IERD FIETIE, 2D TRk
F R BARDEGENESN TV, L, A4 ik iR A% Tl e Lo
L7cikBha SEM BlE23 2L, 6D IS, REICENFIET %o SEM Eifg.
DEEIREDBE TE, AR E AWDZEOFIERTHEN O DT, O, BLAKTER<
B BARAE TRMAE D> TLED SESF Wi O, ML SEM BIZ212X0 ., A4
AR AR FEHBL 21l L7 BB B LA CTHHZ LMD O DIV, 72, TEM BIZ2I2o\ T
13, ST N —T TOY ANV ABIEN AT AR Z TN TERY, MTITRT XTI AT 1L A
MBI TEH e A LT, ZOIRIE, ~IV AT 4NV AZ I TAF TEM THIESILH
DEELFILTHY, @EWETE R BRI Z 527744 TEM (2T, f{EICT LA B4 W]
REIZT D FIEICRVEI Th D,

§ 4. RRRERE

(4—1) JFRERIHER

® T SCREAM R

(1) “Small-Angle X-ray Scattering Study of Au Nanoparticles Dispersed in the lonic Liquids

1-Alkyl-3-methylimidazolium Tetrafluoroborate”, Yoshikiyo Hatakeyama, Maimi Okamoto,

Tsukasa Torimoto, Susumu Kuwabata, and Keiko Nishikawa, J. Phys. Chem. C, 113, 3917-3922

(2009). DOI: 10.1021/jp807046u

(2) “Thermally Induced Self-assembly of Gold Nanoparticles Sputter—deposited in lonic Liquids

on Highly Ordered Pyrolytic Graphite Surfaces”, Ken—ichi Okazaki, Tomonori Kiyama,

Toshimasa Suzuki, Susumu Kuwabata, and Tsukasa Torimoto, Chem. Lett., 38, 330-331 (2009).
doi:10.1246/¢1.2009.330

(3) “Electrochemical Deposition of Gold Frame Structure on Silver Nanocubes”, Ken—ichi

Okazaki, Jun—ichi Yasui, and Tsukasa Torimoto, Chem. Commun., 2917-2919 (2009). DOI:

10.1039/b901469a

(4) “Stacked-Structure—Dependent Photoelectrochemical Properties of CdS Nanoparticle /

Layered Double Hydroxide (LDH) Nanosheet Multilayer Films Prepared by Layer—by—layer

Accumulation”, Tatsuya Kameyama, Ken—ichi Okazaki, Katsuhiko Takagi, and Tsukasa Torimoto,

Phys. Chem. Chem. Phys., 11, 5369-5376 (2009). DOI: 10.1039/b902023c

(5) “A Facile Synthesis of AuAg Alloy Nanoparticles Using a Chemical Reaction Induced by

Sputter Deposition of Metal onto lonic Liquids”, Toshimasa Suzuki, Ken—ichi Okazaki, Tomonori

Kiyama, Susumu Kuwabata, and Tsukasa Torimoto, Electrochemistry, 77, 636-638 (2009).


http://www.rsc.org/Publishing/Journals/CP/article.asp?doi=b902023c

(6)“Electrocatalytic Activity of Platinum Nanoparticles Synthesized by Room—Temperature lonic
Liquid—Sputtering Method”, Tetsuya Tsusa, Takasuke Kurihara, Yasunori Hoshino, Tomonori
Kiyama, Ken—ichi Ken—ichi Okazaki, Tsukasa Torimoto, and Susumu Kuwabata, Electrochemistry,
77, 693-695 (2009).

(7) “Formation of Au nanoparticles in ionic liquid by electron beam irradiation”, Akihito Imanishi,
Masaaki Tamura and Susumu Kuwabata, Chem. Commun. (2009)1775-1777. DOI:
10.1039/b821303h

(8) “Efficient solar water splitting with a composite “n—=Si/p—Cul/n—i—p a-Si/n—p GaP/Ru02”
semiconductor electrode”,Satoshi Yamane, Naomichi Kato, Shinji Kojima, Akihito Imanishi,
Shunsuke Ogawa, Norimitsu Yoshida, Shuichi Nonomura, Yoshihiro Nakato, J. Phys. Chem. C,

113, 14575-14581(2009). DOI: 10.1021/jp904297v

(9) “Pretreatment Dependence of Adsorption Properties of Merocyanine Dye at Rutile (110)
and (100) TiO2 Surfaces studied by C K—edge NEXAFS”, Akihito Imanishi, Hidenori Suzuki,
Naomichi Ohashi, Hiroshi Kondoh, Toshiaki Ohta and Yoshihiro Nakato, J. Phys. Chem. C, 113,
17254-17261 (2009). DOI: 10.1021/jp904993u

(10) “Charge recombination kinetics at an in situ chemical bath—deposited cds/nanocrystalline
TiO, interface,” Tachibana, Y.; Umekita, K.; Otsuka, Y.; Kuwabata, S., J. Phys. Chem. C,
113(16), 6852-6858 (2009). DOI: 10.1021/jp809042z

(11) “Tuning of the fluorescence wavelength of CdTe quantum dots with 2 nm resolution by size
selective photoetchng,” Uematsu, Taro; Kitajima, Hiroyuki; Kohma, Takuya; Torimoto, Tsukasa;
Tachibana, Yasuhiro; Kuwabata, Susumu, Nanotechnology, 20(21), 215302 (2009). DOI:
10.1088/0957-4484/20/21/215302

(12) “Functionalized Room—Temperature lonic Liquids for Lithium Secondary Battery Electrolyte
Materials,” Seki, S., Kihira, N.; Kobayashi, T.; Kobayashi, Y.; Mita, Y.; Takei, K.; Miyashiro,
H.; Kuwabata, S., Electrochemistry, 77 (8), 690-692 (2009).

(13) “Organic conducting wire formation on a TiO, nanocrystalline structure: Towards long-lived
charge separated systems,” Tachibana, Y.; Makuta, S.; Otsuka, Y.; Terao, J.; Tsuda, S.; Kambe,
N.; Seki, S.; Kuwabata, S., Chem. Commun. (29), 4360-4362 (2009). DOI: 10.1039/b905690d

(14) “Gold nanoparticles prepared with a room-temperature ionic liquid-radiation irradiation
method,” Tsuda, T., Seino, S., Kuwabata, S., Chem. Commun. (44), 6792-6794 (2009). DOI:
10.1039/b914759d

(15) “Oxygen reduction catalytic ability of platinum nanoparticles prepared by room—temperature
ionic liquid—sputtering method,” Tsuda, Tetsuya; Yoshii, Kazuki; Torimoto, Tsukasa; Kuwabata,
Susumu, Journal of Power Sources, in press (web—published). DOI: 10.1016 / j.jpowsour. 2009.
11. 027. DOT: 10.1016/j.jpowsour.2009.11.027

(16) “Size Control and Immobilization of Gold Nanoparticles Stabilized in an lonic Liquid on Glass
Substrates for Plasmonic Applications”, Tatsuya Kameyama, Yumi Ohno, Takashi Kurimoto,

Ken-ichi Okazaki, Taro Uematsu, Susumu Kuwabata and Tsukasa Torimoto, Phys. Chem. Chem.



Phys., 12, (2010) ,1804-1811. DOI: 10.1039/b914230d

(17) “Nanoparticle-Dispersed Liquid Crystals Fabricated by Sputter Doping,” Yoshida, Hiroyuki;
Kawamoto, Kosuke; Tsuda, Tetsuya; Fujii, Akihiko; Kuwabata, Susumu; Ozaki, Masanori, Adv.
Mater., (2009), 22(5), 622-626. DOI: 10.1002/adma.200902831

(18) “H~ OEAEE A SRS MO eAA AR P COBMEL T OGBIEEAN. ” AR,
BE LA, el —; REEES, dmaEsk; S i A w5, RmEAF (2009), 30(7),
368-373 .

(19) Nanoparticle-Stabilized Cholesteric Blue Phases., Yoshida, Hiroyuki; Tanaka, Yuma;
Kawamoto, Kosuke; Kubo, Hitoshi; Tsuda, Tetsuya; Fujii, Akihiko; Kuwabata, Susumu Applied
Physics Express ~ (2009), 2(12), 121501/1-3.DOI: 10.1143/APEX.2.121501

(20) Fundamental Research on Biomedical Application of Al-Mo-Ti Alloy Electrodeposited from
AICI3 1-Ethyl-3—-methylimidazolium Chloride Melt, Tsuda, Tetsuya; Arimoto, Satoshi; Kuwabata,
Susumu, Transactions of Material Research Society of Japan (2010), 35(1), 43-46.

(21) “ERAAARKE B H 2 o) /77 /a0 =7, WS, EEE L, Mgl B%;
it —; A F M . REER I OEIRYE (2010), 53(1), 27-34

(4—2) HiHIRE
@O “PRR21TAFEERF RIS (EAN 2 1)

@ CREST WrFE i A (EIN 3 1)



