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[Introduction] Efficient hydrogen storage methods are necessary in order to store the
gas more safely, while obtaining a sufficient energy density for power generation from
next generation devices such as fuel cells.
Palladium (Pd) nanocrystals* are one

candidate as a hydrogen-storage material

because of a high hydrogen-storage capacity, -00C coo-
and the ability to form a stable hydride under i
ambient pressure and temperature. On the Ligand : BTC*

other hand, metal-organic frameworks (MOFs)

are porous, organic—inorganic hybrid solids Fig.1 The structure of HKUST-1

with zeolite-like structures and properties.

MOFs are promising materials for applications in gas storage?, catalyst® and separation®.

However, MOFs adsorb an insignificant amount of hydrogen at room temperature. Due

to their extraordinarily high surface area and well defined pore structure, MOFs can be

used for the stabilization of metal nanopatrticles with adjustable size. For example,

HKUST-1° is composed of copper(ll) as the metal ion and 1,3,5-benzenetricarboxylate
as the ligand (structure shown in Figure 1).

S — HKUST-1 HKUST-1 can store large amount of
1 hydrogen at 77 K. It is expected to be a

coating material for hydrogen storage.
Pd nanocrystals 9 yarog 9

& In this study, we have synthesized and
Fig.2 PA@HKUST-1 coating material characterized Pd nanocrystals coating with
forh
or hydrogen storage HKUST-1 (Pd@HKUST-1). The structure of



Pd@HKUST-1 was shown in Figure 2. Its hydrogen storage properties have been
investigated. PA@HKUST-1 shows high capacity and rapid speed of hydrogen-storage

property.

[Experiment] PA@HKUST-1 was synthesized by a liquid-phase method. At first, Pd
nanocrystals were prepared by a reduction of Na,PdCl, using ascorbic acid. The
mixture of Cu(NO3),-3H,0 and benzene 1,3,5-tricarboxylic acid in ethanol solution was

stirred at ambient temperature in the presence of the obtained Pd nanocrystals.

[Results and discussion] The powder X-ray diffraction (XRD) pattern of PA@HKUST-
1 consisted of two kinds of Pd and HKUST-1 patterns (Fig. 3). Figure 4 shows TEM
image of PA@HKUST-1. From the TEM image, it was found that the nanofilms were
observed around the surface of Pd nanocrystals with mean diameter of ca. 10 nm.
STEM-EDS maps demonstrated that the nanofilms include Cu element derived from
HKUST-1. The differences of hydrogen-storage properties between Pd and
Pd@HKUST-1 have been investigated by hydrogen pressure composition isotherms
(PCT). From the PCT result, PdA@HKUST-1 showed rapid and high-capacity hydrogen

storage in Pd nanocrystals covered with metal-organic framework.
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Fig. 3 XRPD patterns of samples Fig. 4 TEM image of PA@HKUST-1
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FFl 7/ Ky boT/ UA Y =72 EOERSNEEROIRIR e IE L, BFIRZMIES D%t
b L CHRGELS ., LIRUIREREZR ZFH L TER IS, £)TESREITH B OJR
DN —Hil 7 M)A S AL72 herringbone FRE R IE A & D, ZOREIINT VT LERET D
& . herringbone @ elbow Y112, 1EK) 5 nm CTHF T-JEIED 7 7 A ¥ =358R T H[1], —
jiﬁ%(lll)ﬁ%ﬁi%%ﬁ ZEWT, EEHT VA TR ZREIATIZL T A ZIRICEE L2
NYRBERKRT D, BET AV B TEO L TERT ) VT AX—FRR L, 7T AX
—0)%4 ARIGIRZ RIS 5 Z &N TENIT, @Rl & ETFHIRMEELRILRNWT T A —
DF ) A —N\F == TIEE 72D, AW TIE n-CaeHra oy 18 THERE L 72 4(111) FfE
FREREII N T VU LEKE L, BEEZEFCEAR bR VBIEBIEE(STM) 21T > 72,
[EBR] K&K TKET =—/C L Vs b Uiz Au(111) i 256l n-~F 32 THE L. n-CaeHz
DANFH URIEICIR LTt fli~F T oA L, B A2EZl~BE L, 420 K T 1
IFEIINEAER . IR C STM Bl 21T o 72, n-CeeHn A FIEDOAKZHER L, BT 7 VD
LEEAE LT, 7535 BIIREHCHIE L7,
[REREEL] X 1a 241 FHEREE IZHERL L7z n-CasHru A 78 D STM 8 %2 779, 4
RAZHIST DA 5nm O T A THEPBIE SN TEY | REIDAREITEATICREL TWDH Z
EERLTWD, Tz, &FEOFENAESE IIHERF STV . herringbone /X% —2 &5 A
FHIOF NG HFEA SO FINEATIZH A TWD Z ERRBEN5, X 1b-f (2
N-CasH7s B0y 18 LICHEHE LT2/3T U0 LD STM &2 779, ZRERRIZZ N 1, 3,5, 6,
CTH 5, K 1b 1R LI WE OFIHAEL B T herringbone @ elbow ITIZ 7 7 A X — A3k,
E LTCWAERT R A B, elbow B A FOfIFI & FiE L TT7 A ZH E~OREDNEE 5 (X L),
REBLYIOIIHRIEDL L, 7 A TIZEERFAITRLH - T2 B RIBIRICRE T 5
(K 1d), 7=, WCTHARE DI T A2 — EIZHDWERGFET A Z b, BHOD
IREDIBESTND EEZEZADLND, SHIZHREREDL VK le TIX, FHEIGRICT 7 AZ—
DHEL, ZBAEOELHRKL TS, &EICK If TIRIZEREDIBEORLS S, AW
REEZ L TW-7 728 —RERHES L TW5, X 2a ¥ 5 TH 57 elbow 3D
7 T AZ—DJLR STMZ, X 2b [T DMz ~d, WriEX»6 /BEb 727 7 A4 —0
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nmiZIENZ EnD, BRTFBTHLZ LERLTWD, —FH, FATHEIOFREREREDOE
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TV LDEEICEREEEZ TS EBZLLND, 2O & 75:% 245720, n-CaHu—/37



Kl El
10-08-06-04-02 00 02 04 06 08 10 10-08-06-04-02 00 02 04 06 08 10
postionx { rm

2, N-CagHza/ Au(111) FIAE A% 3 i 12 78 A5
LRI VT LT )7 TAZ—DIEK
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LS )T AEZ—D STM £ (55x55 nm2). =-0.75V,1=30pA, ()T L)} /1
(@)7&%5mT, V=-20V,1=30pA, (b) ZA&EFRH 1 ~ KO STM £4(28x28 nm?), (d)Wrmil<, V =
45 V=-10V,1=30pA, (€)3%3, V=-175V,I=  -175V,1=20pA, e BL ') /XTI 4

12pA, (d)5%5, V=-10V,I1=15pA, (€)647. V -n-CsHu AT > ¥ /LI, flat-on ElA)
=-15V,1=15pA, (21 43, V=-1.0V,1=15pA, (e)F L U edge-on ALiAi(f),

VULBOLFT— RV a = ART VR NVERRE LT, T A ZENMEECTHS EER -
DERIZBVWTRLEELRDEIICBIT TRV —DEE T 0y FLIEb DR 2B LT
f ThHdH, FHEETNVTIET A THNOLFDRFEE Z HEHRIZFEAT (flat-on) (e) I8 L N HEE
(edge-on)(A) 72 FCENCRRE L. 7 A 7 HiEEEZ 4.8 nm, 7 A 7 WND 41 [HHEEEA 0.464 (flat-on)
L 100.426 (edge-on)nm & L7z, L — R a—2 A/XT A —H —|depg = 0.426 eV, opg = 0.252
nm [2]4 & Ot ec = 0.0026 eV, &4 =0.0013 eV, oc =0.402 nm, on = 0.222 nm [3]Z V| epd.c = (gpq
ec)2, opd.c = (opd +oc )2 72 E DRELR) B epac = 0.0333 eV, opa.c = 0.327 nm, gpg. = 0.0235 eV, Gpg-H
=0237nm LHEH L7z, M2 BLBfNE, ELHORIMTS 7 A FZHNO T VX VEHR D R ZE
THY(FOTER), TELEIINEY D 01 eV EERLEFOTER)THD I ENTND,
Flo, TATRHIT 0.2 eV REDEBEGRATRR)IMFET DI 0D, By RS FHEIIFATIC
EL, BRIV FREFAREICHEIATHDIHDLEE I LND,
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F & N 7 A(BaTiOs s BTOIIREWREFEARO S THY, HEEIIv I av
TR —IRZ R EITHOLNTWD, BT A ZAO/PNURIZIER U TRERGE R D —
ThdaryT oo/ RD ENTEY, Z07=H BTO 23K &3 s EIRD T kL
TENEEREE 72> T D, Zhang HITKEAEHIEIZL Y, BTO 7 /K FOEKE
ZRWTEM #2725 5nm @ BTO 7 ki a2 L7, W Yury & & [RIERIZKEVE BEIC
&0 BTO F ki D ERER Z 720, A&7z BTO i X #EH225 5—37nm THH =
L ENn, @ Zin BTO 7/ KA RIC K - T, 72T T3 ZADRIRL F]
BRI D EWIFF SN TS, LI Lens, BERHTA XX T RO LNTEY, iy
72 BTO F BB ASLERT ROBELE 72> TWD, AR TIE, REMEIOET 5T
J 2B E )G & LTegfRGRRIC L» T, /2 A XM x5 & &bz, mgEEM: BTO st
DA AZHI L LTz,
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TEVE RSBk ME(ACF) D F 2 22 TREVE RZ R L7 BTO oA AR Z o7z,
Ti(OPr)s, Ba(OEt):s DE/EEN1:2 L5 AH /) —)b, 2— A RF =X ) —)LDIRAE
VRIE(ARRELE 8 2 QISR X 7=, = 2 T Ti(OPr)s DIEEIZZ L 10, 50, 100, 200,
400 mM(M = mol dm3)IZFHEE L7z, KITEEHIFLLE 1.3 nm @ ACF O/ ZEfHIZ K FEA
50 vV AL, FRiiHEAK S & bicA— N7 L—7 R TmEMM400 K, 24 h)L, BTO 7
IR DERER IR o7-(F 7 BTO), WERKENL It a =% 7 —/b, B8 X OZEEK
TR, W S XARETE 2 B 2 72 > 72 (CuKaf®, A =0.1541 nm, 40kV, 40 mA),
o 7= 8 30 & ST ACF 238 AH12 BTO OKEERZ 3 2725 7-(»31 7 BTO),
F72, BaCOs & TiO: #J5EE L7ZERIEIC X » TEfsdtEo BTO % &6k L 7=(E s st
BTO)., Zi 6o X#REHTE— 27 O ElE 5 Scherrer DD =K\ Bcosd) & VTRl 1
BEHEH L7, Z27TCD I3k 72, KX Scherrer E%0(0.89), BIXEIYT & — 2 O {llE
OB RROEHTE —7 OYEREZ Z LW b D TH D,

[R5 - B52]

Fig.1 {27/ BTO, v BTO, @ittt BTO & X #lalif /¥ — > &/Rx Lz,  Higo
72 ACF @ Xl 2 — bR LTz, @miftantt BTO O v — 27134 T BTO HkOH DT
HY, 20 =31°, 39°, 44°, 45°ICH b5 E— 7% BTO »(101), (111), (002), (200)fiZ
Mk s —27 Thb, (002, QOOHEDE—7 RNOEEL TWDZ EnD, mitiimtt BTO
XIS CHDHIEFRBECH D Z LN oz, F 7 BTO O X#REr /<% — 2 (Fig.1
a—dlE ACF O XHREH/ 32— LR UHELAICE — 7 BRAa bbb & & H1Z, 20 =30°, 40°,
50°fF31Z BTO R D B — 7 3B b iz, (KR D Ti(OPr)s THAL L7=F 7 BTOZ L BTO



Bk — 27 MEAMICENTEY, K FHBRAERLEZEEZRBLTWD, F
Scherrer =75 Ti(OPr)a = 100, 200 mM THEEK L7=7F /7 BTO Ot dEF£41% 3 nm
Tho7eDlzxt L, 50 mM, 10 mM TITELFEMFRIZENEN 2, 1nm &>, 7L
7 BTO ONV-EJfEe 74815 4—8 nm TH YV, F/ BTO (Z-v27 BTO L, HLI/hS
AT D7 BTOKL TR S N2 Z L 2B LTV D, 2D DOfERN G, 7/ BTO
I ACF O/ 22 CZEMMHE DO 7= OIZERE CORMMRE Mz bNT- B 205,
Fig.2 I BTO Ofifa VA Xt k& gz 7y L, ZIZ0bfid A
AOWINAE D W RIBOBEMARE STz, ZHETIZ, BTO TN T 5 & IE
TN O~ 5 2 LA SN TRV B, Z OO IZHE S FEERIT 0.5 %
UTFThs, ARHEGELNZ/ VT BTO FHEERIC L DWEL D b REEL, £k
X 1% Th-o7-, T/ BTO I THRAS HITEEL, BEEN 5% ETHMLE, 2
AT ZEBRIGOREIZ LY F 7 BTO O FRBHAERLIZdEE2 b5, Ul
Lk, ACF o7/ 22 & Hve BTO OSFRIARKIZ LY, T/ A— ML LV OMiE GO
BRI L, 2LV Ei3 R D REEREE O BTO WA E =, 4%, 7/ BTO Otk
ZLUFEMICTND & L Bis, ZOBEREICOVWTHIMET 5 FTETH D,
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A study of solvation behavior of oxygen nanobubbles in water by
quenching reaction

(University of Tsukuba) OYoshinobu Nishimura, Tatsuo Arai
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Fig. 1. KCl effect on changes in [O:] as a function of elapsed time.
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% 3wth KCl 3 To/K ik Tl BIE % OfRF i K I TR R AR L L0 S VEE
AL, HEIFTIRAE THDZEAVRS AL, SRFH R L CRe R faFiR BTz L 72 (P1), £ D1%, 1
O FEINL I T 35 12 FE D HET AN BRI S AL 72 25(P2) . AV LARE 1T FE 5k BB i 70 i 6 2 JEE Dl
DS RBIUPS), KEE FCTOWMEPREE L7272, ZOEINT 3wth KCl fFE F I3
(P1, P2, P3)DEEERR AL ABLAIS =M, KC &8 720 KR Tk P2 BRI E
T AR IR AR N RS AL T 22BN E 25Tz, RILEDIZL
THERLTZRAB OV A X 2] IE T 5 &, 500 nm % LT DRI DA M MEHT-,
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REB—ELTEY, P3 TSI Dk e ] TIRRIEE 73 MBI S VD 5 L 1 X s LTz,

KCl IZEDHNRAZHOWTE, RIEZICAH =R DI OWTUIRF R TH LM, [ 77 A
Z—TADEMEFR > TWHEEIMELHLILND, BRI TAZ— DX EMHITEL T
KCl 35 8% 5.2 TOD ATREPEIL &V,

[1] K. Ohgaki, N. Q. Khanh, Y. Joden, A. Tsuji, T. Nakagawa, Chemical Engineering
Science, 65, 1296 (2010).

Fig. 2. Plausible explanation of P1, P2 and P3.
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Effects of cocatalyst on carrier dynamics and photocatalytic activity of
BalLa,Ti;O45 for water splitting
(Kyoto U.}, Tokyo U. of Science?) OMitsunori Yabuta®, Tomoaki Takayama?, Kazuya Watanabe®,
Akihiko Kudo?, Toshiki Sugimoto®, Yoshiyasu Matsumoto®

(7] KET A THIERIRELOJRR & 70 D "W bRFE 2P LaWREl e LTERTH Y . 21
ZIKDISIRD B AT DM I L RKER 2D TV D, 2 O USHERE ORI IS
EVAERLIEX Y VT OXAF I 7 AOBEMBNEETH Y . TiO2°F DM OISO X+ U 7 &
AF 7 AN, BRI SEEC XV ARSI TV (1,

FERRBETE L, UIE UIEBARBEOIRFIC L 0 K& TR S AL, Z OTEMERRIZBh AR~ o i
BT OBENC L D EREEOMRE & BREREA OIHENCERT 5 L E 26N TW5D, EAERE
RUK et BaLaqaTiaO1s (BLF BLT) (%, Bifilfit & LT NiO Z#FF9 2 Z & TIEMD 1 #7124
BN L, B IR AR A2 i L S 51T 1ML BRSNS (2] (LR, Bhfiifit/e L o> BLT
% bare BLT., Bhfiiit L L C NiO ##H¥F L7246 D% NiO/BLT, {HMHLOEHZE L7728 O %
NiOx/BLT & #id), Z OiEMEA Rl2iE, Bfli~0BE A BERN/RKELSFEGLTNDEB L
NDHMN™, ZOEFHAT I 7 AEEBRNTHOE T LT, £, ZOMBEZIsIT 5K
WEALE T SOS DEIT 2 Rt B A Th 2,

Z 2 CAMFZE T, JEBSEHBIERIN I L0, BLT OF U 7 XA F 2 7 A0 Bhfilia
FHEAAME, 36 JOMME 2 B Y & ALFREERFE AR, T72bb, BRHPTOF Y U T XA
T2 7 ZAO MO EEITER T HAED D . B~ OE TR ORI AT D H L, &
AT X 2 S L O R 2 HEE LT, F72. NiOYBLT O/KH TORIERE R 222514 & bk
T 5 Z & T, ARSOEMBE)ORMERERH & HEE L7,

[EBR] R 7EE LT 7 =24 M TiSapphire » L A L —H—D 3 {%(266 nm) % A 7=,
7r—7%E LTCW L—%—¥(400 nm, 633 nm), "7 T 7 BIUOVILAL—H—3%
(400 nm, 645 nm, 2500 cm 1,7V A1E 200 fs) % HV o, @BEWIN A7 R VR OVE ORFFZE
bix, e —T3DY TN D OYLE G TR 2 R 7 e & OIRFERFF O BA% & L CTHRIE
THZEIZEVER,

[R5 & 542] 2500 ecm™ 1 O E 7 r—7 & L7222 W 0> BLT b WL U R 25 (b oo Bh i ik
FEZ X 1(a)i277d, NiO/BLT ORfEIZE1KiZ bare BLT & IFIEZE D H AW D% L, NiOBLT
1%, 500 fs BB DR EEL ORIy DB IR Uiz, TiO2 72 & OERb#efikBi[8] & [Fk%, BLT
2B W T S ARAMER O IEWIN A FIZ BLT (ZREHNOE FIRE SN LIRET H & 2O
ZFOENE, 500 fs FLE ORFES T BLT 75 NiOx ~E - 205BET 2 D2k L, NiO ~37%E
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IZE D NiOx BNE1Z2E 2 D7 E|
EAHNCRIZL, TOMKER. Kk
R EREICH ESETWDHZ &
EAELTHND, —H, K 1)
AT LI, 400 nm D¥E T m

(a) —@— bare BLT in air
—o— NiO/BLT in air
—o— NiOx/BLT in air

Normalized absorption (a.u.)
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(23T 2 By R R AR T &

. = 1.0
Nighpole, Zhid, Eshiz 3 (b)
EFIL 400 nm TR AR §
N 72%&%‘?‘50 g 7 —@— bare BLT in air
é % 7-\ 10 ms 72971’:_6'3%??%@ g 0.4 —e— NiOx/BLT in air
FHCO 400 nm 7o — 7RI § 027
S
=2

R 25 b o Bh il i FE R 6 T OB BE ; . ] ] | I T |
{Z‘Zﬁ'[‘i%%}ﬁ/\“f’:k :5\ 2 DX -20 -10 0 10 20 30 40 50

Delay time (ps)

DICRS BN RONT %8 1 ooy BLT @ JU IR 125 (b o0 BY S0 £ 17
RPUZ T L PRI O ) M (a) 2500cm 72 —=7 (b) 400 nm a2 —7

il BEFRER IZ X0 REICH S D

T L1, 400 nm OEERASEL 3 0| (T

CkBHOTHY, PE~0E  § ]

FHIIC LY EHEGAODES 5 0

HELEFLEZEERLTVS, 3 %47 o bareBLTinarr

%7, NiOJBLT OB 5 02 o NowslThar
W{K@%%Eﬁkj{tﬁk@?ﬁgj‘ 7}( 25 i ® NiOx/BLT in water
DRALETIIG DR ETH D, € 10° 107 10°_ 10° 10t 10° 107

Delay time (s?
X 2 400 nm 77— BLT i@ VLI ZE (b oo Bhfih it
FHEF - BRESIKAE

Z T, BLT & NiOx & D0

BENCB T ol 72 iy & | BB

BILOELD T > 7REE %%Fﬁ

LY U7 ORERET MCEVK 20T —2%7 1 v b Lz, TOREE, BfillilicBE) L7
Kiéﬂ@%iﬁO2~hm&§#%@%K&D\:Mmodwfﬁﬂ’iém®@kﬁlo

us FEEENDEAE ISR & | WML - EUSUSITRGRANSHEITT D LW D R 157,

ﬁ%&‘“ 633 nm 71— 7TV TIE, 400 nm 71— 7T A B i 7= B ER K A R K ONBR B
AFEIRIZ & U B S e o T2, 2T 633 nm TOMBMPERILA L 7 NI RTE L 7= BAHS
£% ?E)O)“CEJ V. REEFOEFOREEZFIZ WD EEZDBND,

(25 3C#K]
[1] A. Fujishima et al., Surf. Sci. Rep., 63, 515 (2008,).
[2] Y. Miseki et al., Energy Environ. Sci., 2, 306 (2009).
[3] A. Yamakata, et al., Chem. Phys. Lett., 333, 271 (2001).
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Power-law blinking of perylenediimide dyes in a polymer:
Is power-law blinking of on-time true?
(Shizuoka University) OMasaaki Mitsui, Shun Azechi

[(F] 2ok (7Y o0 7) 1%, B—01r2807 5 2 LIk - TR S 7ok b R
RBLRD—>Th D, ST VB S DIREE (on KRB DOFFERF A on-time (to),
B S N72 U REE (off JIRAE) DOFFHFRI %2 off-time (tor) & —MXAYICFFDY, 46 OHFEHY
a5 TT U R Z7ORREE 22> TO A B REERRICET 2 1ERESH 2 &
MTED, TRNETIZERFEZIZILD LT DA~ M 7 AREICEI N AKEERO
HHT Y X TIZET AN T4L, ontime & off-time 2% & b IS X FHIAN & 72 Dtk
ARSI TERL, ZoRRTaRE~ N 7 ABOXFREMEE (CT) I2Ldbok
EZHNTEBY, NERASANEL D A D =X LCHOWTHIE b #EwmIEO TV 52, LasL,
on-/off-time AN FERIFHIC L o TED X 9 7% 51T 570 &\ 5 AR 72 EIZ S0
THRREZAT > T AfF5EI3heD T 72 < [3,4], FERRFINC K o TITAER O 72 2 kR g e 0 & 5-
MOFNIRIET B TR S S D, £ 2 TAIETIE, ®E7 ) U 7 O K bAT
ONTEIAERO—DTHHNY L UA I K (PD) #FHEKREMNRE LT, @y R
B D7V %27 O on-loff-time 5347 O YRR R IR W TR 21T o 72,

[BR] PDIFHEE (X la) LAWY AFLAZ S UL—h (PMMA, [X1b) #Eff 7z L.
VER A G LTe D N— T T AZAE a— kL, PMMA #fiE (8% 50-100 nm) 1< PDI %
MAHIC B S (<02 0 lum?), BIEIEXSRIE - B2 T (<0.1Pa) TITV, ERMEIED
Ar L —HF— (5 488 nm) AR L > X (100x, NA=14) TEHFIRRE CTHELL, H—
SIS Ukl S, Zow0tsseE, FRE, @t ART MLVORHEZE L2 WEAIRIE LTz,

(BREEE] K 1c 12 1 70 offtime (@) ) T
IATO—l% T, 2 ms fHEA R L QZZ@ i

T, oW E R DI SO 04, B ) o )

—HERIAT exp(~tord Tor) & S E T 4Y J[H -

it MBI S NT=, 28D 15+ COOCH, 3

T — 2 b7 offtime /54 TlE, Z i © Z-?_mé
NEODSHDO AN LY HEID b :\ 1 gin imers

AR ST RO PDIFEIKIC RS 3 1 5:oms
5INETORREOWBNLAL  § | \ A
FLNEEGEIR (tor <2 ms) O H—F5% 710‘_2 S i§<>:1:2 ,

a7
434 % PDI 43+ O &2 7% (ISC) - 'Ogiig;jxki I;g(:)ls
e per 1 () PDI FHEfAE L} (b) PMMA OFE, (C) off-time
B, RITRER (tor > 2M9) O gyppsiniesy i 097 @) 724> v oftime 4745 68
5Y7) ORI



R E R[S A PDI & PMMA L O] CT i e 07—
IR L=, [91d 12 68 4 700 B/ off-time 234 1] e o iy @)
ORI AL R T, BRI RE D

WOV CREFERER XL 0 BV offtime 1 X2 MK iﬁ_3, B

HICHR LT, i€ D b OIIRR RIS 3_4, Bin dime/ ms i °?>‘7>“9~:§\
T, RERUSMOFEI myg 1 LTEEDOFE ~ ] o001 o
Thot, THEEF Ry PRTHESATHE ] *" I
offtime ~xRAGAOBEIMEAAEORI L~ 7 egiss
9 5[3], off-time 434 & ITAIHRIZ, on-time /3 ~

(IR K> TRE & bAz R LTz (X 2a), 80 =

us OFEFHE T/ L2 on-time 4347 I3 B —F54% R
BCHBLSI, ZONAMhT ISC mfEICHK LTS
ZENGND, 1 ms OFERKHH CIIoAmi3BncE
fbL, —H, XEFANES TWD X 9 25 M03 15 —4
i, FNCBER b TR, SheRBEoRsEE | e
fCH7 (7o 7ud) ontime 5540 &~ & FeH| =3 Olog(to,,)/s 1 2
ﬁzﬂﬁk*'ﬂﬂ‘ﬁbfﬁ’ﬁﬁ%ﬁo’(b\‘éo L LRnie, \ 2 ontime PHEREIEIAT @ 1597
SO o < 100 ms OFBIC ISCIZHES T (i it HEMPNE, SR - -~ oAl
VR DOEEEHLNCEATEY, ISC B ICkBT v b)), b)68 AT (K
L CT thskd 27V vdr roRENEEL o LRSSk 0 SR
FTi L s TG, 22T, ISCIE kBT Yy X EERTAYE)
X7 OFG N TE AR 100 ms T 57z on-time 73 A (2 & L CTHENT 24T -
e ZAh, BT —Z S8BTV PR oM A BEE SN, AFEONIR
B L DHERF O KK D72, AT 21T 5 2 L A A HE 72 A HE FER 100 ms @ on-time 4y
FEIFLE AV EOHR—STIIR L TIHAZ EIXTEanol, 22T, K20 ZRT L1
68 Hl DB — 4y F DT — & H b FEE I E] 100 ms @ on-time /A 2 1537-, T OOARITKEL,
& TR & ORI exp[—(tord 7o) & IV CEIRAMT 21T o 72 & 2 5, tE DR
BOWFO>NL Mz RS HRT I END0o7z, ULEORERIE, FEAEDOHE 510
on-time (XM TH DD, ZORFELIZH DIEEDARL)—MENGFIET D20, Ty
7LD on-time AR DI YEEERSERU AR/ > TWAZ L A RIBE L TCWA, ZOFZRD CT I\FEICxt
T 5 TR F 7R B LR on-time S A7 L—H— XU —{KAEMEZL & ONCBER 1b 225, CT KUG
XS, T dREEDND TR, Ty REEND O T-T IUZ & » TAE L % &k =&FHE (T, Ik
ENOES>TNDEEZOND, Ko T, CTREOAD %G5 K% on-time 574 (X 2b)
RIS Z LR, T, RENSREMER DHEREN LR T 5 FHIRIL 5 x 107
ERFEL b,

[&&37#k] [1] (a) J. P. Hoogenboom et al., ChemPhysChem. 8, 823 (2007); (b) M. Hasse et al.,
Phys. Chem. Chem. Phys. 13, 1776 (2011). [2] W. Chen, R. A. Marcus, J. Phys. Chem. C 116, 15782
(2012). [3] M. Kuno et al., J. Chem. Phys. 115, 1028 (2001). [4] M. Mitsui et al., RSC Adv. 2, 9921
(2012).
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Femtosecond Near-IR Pump-Probe Spectroscopy
of Epitaxial Graphene on 4H-SiC{0001}
(Kwansei Gakuin Univ.) Hidefumi Shigemasa, Keijiro Tobikawa,
Yasunori Kutsuma, Noboru Ohtani, Tadaaki Kaneko, ONaoto Tamai

[F] SiC(000D)Si i LICER L= 2 X v x VT T 720X, 777 =g & & o
NNy T 7 —BBNFET D, ZONy T 7 —BIET T T DGR KX T HEA
HITWD, Fx U THEFRRICK TSNy 77 —EOMREBMEST 22 L1%, ks 7
T xR ET DTN, ARBICB W THREARAIKRTH D, —JF, BRI EETF v
U 7R 2T 2 DICA 17 FETHDH, THET, SiIC ko= F X vy L 7T 7
U ERBETDE, Fr VT - U THELUCED Ay b U 710 (<30 fs) 4L [1],
By b¥x U7 -7 % 7 Ul (<0.2ps), 74/ -T /ULt (1.4~1.8ps) ##ET, ¥
Y UTBEMTHEEZLNTND [2], ABFETIE, 7 = & MOEARIMBIER I ik X
-7, 8iC(0001)Si i & SiC000-DVCHEH LD 17772 DOF v VT XA F 7 A&/,
Xy UTRERICE T DNy 7 7 —J@OEE 25l L7 D THET 5,

a2 80

[EBR]Y > 7 1% 4H-SiC10001} Habi 0 By iRk & (2) [ iﬂm
STHERLUE, (FRLEY S 7 =  oREEmst s [ 5
Z M\ T, 600~800 nm O -EIWE I A 6 B L 7= : vri-agadl» E
[8l, %72, b BEMEEA T 2B R T ~ L4 SR o <
(1 ex=488nm), KO HEIEMBIAFM, SEMIZ LD, TR 2 > g
777 x VEORBEKR O —EFM LIz, $v U7 .Eﬂﬂ: 0 ,'m
ERBEOFARICIE, 800 nm D7 = ML R % B o =
N & L, SERIMERD 7 = & MNP AGEE T a— 40
THEF BT = b NOBIERILY I E T, 30, (b)

‘220—
RS & B8] AEBRCIER L7 CHREID /T 7 = S

VIO EEIL 0.0142 TH 0, RIS S 1 =

ThoHEREL LN, Fig. 1I@QICH Ly 77 = R Y
_ . _ N 2D FWHM / cm’’

@% VAN 72} A /\\/7~ AN > N N -

%fM7i/7t%%%Tﬁv37/2D?fk Fig. 1 4H-8iC(000-1)C i k-2 5 7

PERIE~ v B 7 MGnn, MET 77 2 EHML 2 ()5~ 2D FWHM < v £
7= 9D Ny RIEOHN AT M ABRILT-, $£7-, 7:(0) 2D FWHM bt % 275 A




ZD XD IRANRT FVEEE KE 5 % H o T
5z Enyhnotz (Fig 1), Hlseg & LCHE
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0.0172 TH Y, WM S 1B THD L AFED
bz, &5, T~ 2D Ny REERE~ v
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iz R L7, SimElZs\T 2D FWHM & @
ORI HRE SN TEY, b SiEk
BoO7Z7 7 f@R1ETHDLZ EEREBL TN
% 4]

Cii, Sifi 182/ 77 = &iilko HOPG I
X LT, PERIN S SERIE 21T - 72, Fig. 2 1Z)b
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BRI A~ b VERT, EORINNAR G, Z
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A&ad, CHi 182777 =, HOPG 1% 2 %y
DIEERBEEL (12, 13) TENEIUNT T 72, B
RISy DREE Bz (X Z 42 230 fs (72%), 420
fs (56%), L&V FEFN A5y DREE Hiws 1XELZ 4 2.07
ps (28%), 2.95 ps (44%) Th > 7z, U VEEFIEK S
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HAF I ADE NI T 7 = U EIC
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[1]M.Breusing, et al., Phys. Rev. Lett., 102 (2009) 086809.

[2]B. Gao et al., Nano Lett., 11 (2011) 3184.

[4]Lee D.S. et al., Nano Lett., 8 (2008) 4320.
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[3]K. Grodecki et al., Acta Physica Polonica A, 116 (2009) 835.
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Visualization of the inhomogeneous exciton diffusion and electron
transfer reaction for P3HT - PCBM solid film by means of wide
field transient absorption microscopy measurement

J ST-PRESTO', Osaka Universityz) Katayama, Tetsuro'*; Jinno Akira’,
Miyasaka, Hiroshi’

(7] B0+ &L BRGS0+ nm BE DY A X TRE—ITHSHEL 72 vy
T a G & RO ARG ERIC L T, b, EAO—20BEL Wbz 10 %
R HNEBEBNRLHMEINTEY XV —FHOBEN G b RERYFLEDTND
L2l 2B D7 VT AT aiiE 2 FFORIIAREICARE —MERFAELTBY, Zhb D%k
DOEERETEBUSAE DFE A2 BT L, & 0 A2 AR a3 R KSR O BRI I3 2 & BRAERETHiE
FHOEGDOT-OITIE, 25, R fRRE 2 A9 2 BB EW N N FIEIC L D4 A F I 7 2D
FRIANEZN EZE 2 BN D, & 2 TR T, Btum FRE ORI 2 KR > MIxF L CTZERIMIC

JIARL T Tl O BE A BT 2 B E B AL L. AR EIRKGERMOZRATH S
Poly(3-hexylthiophene) (P3HT) - [6,6]-phenyl-C61-butyric acid methyl ester (PCBM) &2k} L This
ML7,

[ 568 ] SEIRIC 13 A HE9WE & 7= Ti:Sapphire L — " —(Solstice, Spectra Physics, 3.5 W, 1 kHz)
Z T2, E 72X OPA (OPA - 800, Spectra Physics) & FVNT 590 nm ~JEA# L=, #l
BSEIZHASE 800 nm 2 JH0OE L 7=, bl Y6 & [Fdh o 5544 C . BRAKEE( Olympus IX71 )~ & &
TS MEL v X TEN LI, 100 56 L > XTIk L, CCD 4 A 7 ( Pike-32B, Allied
Vision Technologies) THEARE A JIE L7z, MHHERORNTIIR » VXA T )V & —ZakiE LhiEd
AW LTz, SEFERIE S OB EE A T — U O#ilER L O — Z UNEE 21T Labview( National
Instruments ) E DO BE7 v 77 A& H L7z, 3B ® poly(3-hexylthiophene) (P3HT,
Mn=25000-35000, Mv/Mn < 2, 99.995 %) $ LT (6,6)-phenyl-C61-butyric acid methyl ester
(PCBM, 99.5 %)I% Sigma-Aldrich,”> 5§ A L7, P3HT, PCBM % 1:1 ® .39 mg/ml, 9 mg/ml)
T aaRUBUAEN LH T AR FI2F ¥ A METHER LT,

(R L5 22] MRS U 7= W I B S 2 F V. JabiE2 Y6 590 nm (2 & - C P3HT-PCBM (1:1)
WD PIHT OWRULAT 22 HUBIEE L. BUHDE 800 nm TiE P LA DRFRHZ L 2 RIE L7,



BEFIE LT, v 2 METIER L723EO Jibd £ (a)500 fs. (b)100 ps , (¢)1.5 ns D AEBLHIRF
BT T D JEREFEERILA A — > 7 OREREREEZ K 11277,

FEIERF] 500 fs CIEhi —EIERREOWIUCER S 2 B35 Sz, 22 —Eifk
FEDERD B 2B SEE O WG Sz, BRIV T L IR UL & R - 725
WCTREDAERNH Y | M 1) O ENOCE DO ZERIF /2RI, BB OB E OENT L DA
JERIEOWNEDOZEITRRT 5 LB 2 bivd, I, b 100 ps DFERZ K 1(bIRT,
L% 100 ps (Z331F % 800 nm OB F-fEik Cld, BT BER S O P3HT AR— 7 v 2%t
JETHRIN B AEC TS EEZBND[1], 100 ps (ZBWTIE, 500 fs OFEEIZE~D L 22
(7R IE S EE D RN 1 — 5 WRRE L DTN THHBNNEL eotz, ZhuE, g
RERIPN I JRhA 725 Uy bkl 7--ih i T-TMIRNE U D Z Lo kv | il T2 @ 22 M
PH D bk 7 23 bk - ORI L 0 HaRsICEE L2 itk e E X bD,

—J5. bR 1.5 ns TIE, BhETR 500 fs 36 K OVBhiEL 1%

100 ps DIF B L bl 5 & . WA LB R 5E )

WEVESERE {8 & 72 > 7=, P3HT - PCBM JH I 0D FE a7 /) BfE
S 8 ps FREE, 38 X OV P3HT Db IRAEH fviX 330 ps 2
ENTh D, D=, btk 1.5 ns TiX P3BHT DR —
T ORNOZMERSE LTEAlS TV D EE X
HIVD, F72. 100 ps 75 1.5 ns ([ZB1F D15 iR D2
A OEIL, EMFFHEICLIbDEEZILND,
T 72bH, 100ps & 1.5ns (21T DM OE T, P3HT
R—T v URE OB EE G K D B ZERIC

B bR LTND, T OERFERIL, LEE
DOPEBGERIEWR IR E FiEE WD 2 & T, MY
— 7 TR R, B X OVEAT RS AR L & AT AL AT
HRTHHZ LEZRLTND,

F&FTILZ D BT U 7o AR B WEAGE 8 R ) 7 2 i %
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[1]J. Guo, H. Ohkita, H. Benten, S. Ito, J. Am. Chem. Soc., 2010, 132, 6154 Fig.1 Wide field transient absorption imaging in

P3HT — PCBM film (Exc. 590 nm, Mon. 800

nm).
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