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Development of UV-excited ultrafast time-resolved HD-VSFG spectroscopy
and the observation of air/liquid interfacial dynamics
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Structure of Water at Nonionic Lipid/Water Interfaces Revealed by

Heterodyne-Detected Vibrational Sum Frequency Generation Spectroscopy
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Satoshi; YAMAGUCHI, Shoichi; TAHARA, Tahei

[Introduction]

Despite its ubiquitous presence in nature and importance in many processes of biological
relevance, our knowledge about lipid/water interfaces remains rather limited. This is chiefly due to
difficulties in experimentally detecting and characterizing such interfaces with sufficient molecular level
sensitivity. Heterodyne-detected vibrational sum frequency generation (HD-VSFG) is a novel nonlinear
spectroscopic tool which allows us to overcome these difficulties and gain useful insights into lipid/water
interfaces. The HD-VSFG experiment is capable of determining the net orientation of water molecules at
a given interface. The sign of the OH band as revealed in the imaginary y® spectrum of interfacial water
provides a direct evidence about whether the water molecule is oriented with its H atoms pointing towards
or away from the interface. Using HD-VSFG, we have previously studied interfaces between water and
anionic, cationic and zwitterionic lipids and clarified the orientation and hydrogen-bond structure of water
at these ionic lipid/water interfaces.™? Our studies revealed that for cationic lipid interfaces comprising of
1,2-dipalmitoyl-3-(trimethylammonium) propane (DPTAP), the water exists in the H-down orientation
whereas the net orientation of interfacial water molecules is opposite (H-up) to that of the cationic lipids
for anionic lipids such as 1,2-dipalmitoyl-sn-glycero-3-phospho-(1'-rac-glycerol) (DPPG). These
observations can be readily rationalized by the direction of static electric field created by the charge of the
headgroup at the interface.! For a zwitterionic lipid such as 1,2-dipalmitoyl-sn-glycero-3-phosphocholine
(DPPC), the situation is more complex. However, the peculiar double peaked imaginary @ spectrum
indicates that there are 3 different types of water molecules that are associated with the negatively
charged phosphate, positively charged choline and the weakly interacting hydrophobic region of the
lipid.?

In this work, we extend our HD-VSFG study of lipid/water interfaces and study the structure of
water at a nonionic lipid/water interface.

[Experiment]

We chose 1,2-dipalmitoyl-sn-glycerol (DPG) for our study beacause it is nonionic and bears no

charge. This is in contrast to a zwitterionic lipid where the headgroup bears moieties with opposite

charges thus making the lipid net neutral. Figure 1 shows the chemical structure of DPG. It belongs to the



biologically important Diacyl Glycerol (DAG) class of lipids. We used isotopically diluted water in our
studies to minimize the effect of intra/intermolecular couplings in the imaginary x® spectra and thus

allow a straightforward interpretation of the spectrum.
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Figure 2 shows the imaginary x® spectrum of the nonionic DPG/water (HOD) interface in the
OH stretch region. The positive sign of the OH band indicates that the water at the interface of this
nonionic lipid interface takes net H-up orientation despite the absence of a charge on the lipid headgroup.
To verify the generality of this trend we also studied monolayers of two other nonionic OH headgroup
bearing amphiphilic molecules, octadecanol and cholesterol at the air/water (HOD) interface. Similar
positive sign for the OH band was obtained in both cases. These results suggest that the hydroxyl oxygen
in the headgroup behaves as an acceptor of hydrogen bond from the interfacial water molecules and
makes their H atoms directed towards the headgroup’s oxygen (thus favoring a net H-up orientation).

It is concluded that the orientation and structure of interfacial water molecules in the vicinity of

nonionic lipids is very different from that of zwitterionic lipids.
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Study of Electronic State for Surface of Polyethylene
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Photoelectron spectroscopy of M-tetraazanaphthacene
(M=Ag,T1) complexes
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The Spatially-Spread and Atomic-like Unoccupied Molecular Orbital of Rubrene
(Osaka Univ.) Morikawa Takanori, Ueba Takahiro, Terawaki Rie, Kitagawa Yasutaka,
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High resolution observation
at the potential-applied ionic liquid/rubrene single crystal interface

(Grad. School Engineer. Sci. Osaka Univ.!, ISIR, Osaka Univ.?)
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BENTREER - HE LR 5. S EADEH & BID 5 TR SV TREL T 5,
ARBFFEX, B « IWHHRIFER R X 7' 0 77 L OB 22 T TEE LD TH 5,

BE IR
[1] S. Ono, S. Seki, R. Hirahara, Y. Tominari, and J. Takeya, Appl. Phys. Lett. 92, 103313 (2008).
[2] Y. Yokota, T. Harada, and K. Fukui, Chem. Commun., 46, 8627 (2010).
[3] K. Umeda and K. Fukui, Langmuir, 26, 9104 (2010).
[4] T. Minato, H. Aoki, H. Fukidome, T. Wagner, and K. Itaya, Appl. Phys. Lett. 95, 093302 (2009).



2P060
A=V B NEIA T AL
Si(110)-16 X 2 JH {2 i O Jay Tl &8 IR 1 @%ﬁ{ﬁu
(ZiE Rk, KEK-PF?, ##FK°)
HANERY, epgsiE, fEmpe’, RiEh—", f—=2 °

Study of Local Valence Electronic States of Si(110)-16X2 Clean Surface by Using
Auger-Photoelectron Coincidence Spectroscopy
(Ehime Univ.!, KEK-PF2, The Graduate Univ. of Advanced Studies?)
T. Kakiuchil!, Y. Sato!, S. Hanaokal, S. Nagaokal, K. Mase?2 3

[F]  Si(110)-16 X2 iEE#EEIL, =17 hu<wA 7L —a v EH0S 2 LiIck > TH—
RAA AEEE & 203, (110)E 25> SiHLRS M (2 e~ E WM BN E R 2~ 2 LD
BT ANA ZDHME LTER STV (1], S4E, Si(110)-16 X 2 i -4 1 O 5 4 FE S
£7 /L& LT “adatom-buckling (AB) £5 /v [2]” MRS boD, hoTT L HIRE
SNTWVTIRENODWNTNRY, £z, ZORMEFA b Z8H] L7z 5Tl & 1R & o b 75
37, 2 T TARMIE T, REF—EICBUER A — Y 2B B A T A0
£ (Auger-Photoelectron Coincidence Spectroscopy: APECS) % VT Si(110)-16 X 2 1514
RiEOREY A &@LU marliE KRB E R L oo THET 2.

[8r]  Si(110)-16 X2 DH— KA A »4%, (1) Si110) v = —Z[1 1215 mIC (B <
=2x30mm) (ZYIY L, 7& b BEEE, FOKOIEICHES, (2) % F T Si(110)
FiHi% 1400 K DL Lo h#h, (3) 1523 K T7F v o 7 L%, 1200K C 2 B 7 =—1
L7, 60 B T 921 K £ CIRER FIF 30 BIHOT =—1U >/, &5I2 827K T 10 4
DT ==/, LD FIETER Lz, 16 X2 i E, IKEE a7 (LEED) THER L7-,
Si(110)-16 X2 DHi—~ KA A > Si 2p KHET A7 pL (PES), Si L VVA—Y =B A
~7 kv (AES) BI O FFEYA FD Si2p HE T LRI SNz SiLes VYV A—V =
EA AT L (Si-Las VV-Si-2p APECS)

N . _ DP-CMA of EEICO analyzer
DOHEIX. Photon Factory DE— AT A

fg 7 + Spin- Orblt coupling bhltt 600 meV ——Fit. I
11D ﬁ,_“/é\/f*ﬁ (?l %}_Ajj 1.9X0 8 Pa) % oL ICI;Z/I‘ Os‘dh 450 meV —o— Meas.
- aussian width : 450 me
75_} % l/ g 'ﬁz@ APECS A8 (H: [3] 7&? AX § st Lorentz width : 80 meV r\- Trigger 2 (0.0 eV)
_ © SC3 :
BLTT o/, BXAEIDE SB) (% 5 . N A
ﬁ]ﬁ%ﬁ(ﬁ)% 840 c]: D]\E’T‘f L\I*ﬂ/%b— <]1V) % 3+ Trigger 1 : SC2
g ¢13ey) :
1% 130 eV {2 p}fﬁﬂ 1/7’:_0 é 2+ SCs : Trigger 3 (0.8 eV)+
o L ' _SC1
2
5 L &%)  EEICO oyis@Eoxrn 7 o . ; . - -
NRAMGEME - RV X — D58 Relative binding energy (eV)

- _ R Fig. 1 Si 2p photoelectron spectrum
(DP-CMA) TUE L7z Si(110)-16X2 2 (ptoined from Si(110)-16%2 single domain.



7\‘/1/ ]\7( /]) D Si 2]7%’:?@%%}/\07 ]\/I/ — — -Gaussian peak —@— Meas.

% Fig.1 (TR, SCik[21 % 2 L Voigt 0.5 — v R e
BB A VT 5 >0 RE Y A b 04 [ Treser =TI EY NS
(SC1'5)) L s 4 bl 03 SC3 1747 ©
L7z, Fig. 1 P OREMIL, Si-Les VIFSi-2p LR Vavay VA R 0y 1
APECS MEICRIA L by h—v g 7,f’,\v"x‘y’l‘\"A\v",‘f’\l,:xlx 3 N "2
ARCE (Trigger 18) A7, Fig. 2 5 " L) tneere 0oy I b1 S
@@ 1%, W= Trigger 1 (Relative g [ P B
binding energy (BE) = +1.3 eV), 2 S 10 A bl i \ AN ‘_4§
(Relative BE= 0 eV), 7 (Relative BE= é 0.5 [ N AN {28
0.8 eV) & PYH =L/ FALLTH B g fddy s AN Nl 5
% L= Si-Les VV-Si-2p APECS (@) & 03 St 2
B D Si Ls VVAES (32#) Th 5. 02 % Bulk (18 %) 0
Fig. 2 T2, ZhZho b A —{rfE 0 1
IZBITBHEYA D ONEFTEDEIA LA 12
ELVIEIR Lz, ZO#IE LY Fig. 0.0 oaBtecd il d ettt Sae 0
2(a)ix SC4 %1 ~, (b Bulk # 1 I, Relative Auger electron kinetic energy (eV)

©1x SCL ¥ A FEERILTZ 81 LsVV  Fig 9 Si-I3V1#Si-2p APECS obtained from
AES BT 2. &V A hEEHILT Si(110)-16x2 single domain.
HIE U7= Si-Les VVASi-2p APECS (3, 7
72 B EE T L X (B — 7 2R LTz, R, Fig. 2 (@® SC1 ¥4 b ® Si-Lxs VIFSi-2p
APECS (%, B'— 7 (\ff# %@ D Si Les VVAES 0% DIEND Si-Los VVFSi-2p APECS O & —
JAE LD b=1.5 eV mEEE = x L X — (KE) i 7 b L, (K KEMOMRENGH 72> T
W5, ZOFEFRIZ, SCL VA MBI, 7 =L I HENLITUTV MBI IR BE R JE % Ol E A3
REEL TS ZEE2/RLTED, R RITRESNIZ ABET VA2 KR LTV D, KIZ,
Fig. 2(a) SC4 Y1 + & () Bulk 4 DAY MAEEZFE L LT 572012, 4%
Si-Las VV-Si-2p APECS %7 7 F A ' — 0 = %)L X — 45 RHED YAMiE 5 L7z [F Uk od 7
DA TT v b LTz, TORER, SC4 YA FD Si-LsVIFSi-2p APECS (%, kb @ KE
BNZHN D E—7 (P1) DFREEDNEND Si-Les VV-Si-2p APECS XV §58V\N 2 L 23 o7,
ZOFERIT.SCL T A MIFHIZT = /b I ENE FIOREBEEZFFOMEFZ L 2R L TED,
ik 2] TIRESNZ AB)ET L E XL TV D,

PLEIZ XD, Si(110)-16 X2 ¥ ZL R A A » ORERE YA MMJRELT D N HENL & 5
Al OREGREZEEV O T 5 & & biT, STRI2ITIRB S AB 7 V&2 X 58
RE1GT,

[z% k] [1] Y. Yamada et al, £EFE 29, 401 (2008), [2] K. Sakamotoet al., Phys.
Rev. B 79, 045304 (2007). [3] T. Kakiuchi et al. J. Vac. Soc. Jpn. 51, 749 (2008).
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Synthesis and Gas Adsorption Properties of 4,4’-Bipyridine-Bridged

Metal Complexes with Methanesulfonate Anions
(Graduate School of Environmental Science, Hokkaido Univ.l; Research Institute for Electronic Science,
Hokkaido Univ.?; PRESTO, JST?)

Hidenori Ishibashi', Shin-ichiro Noro'*?, Kazuya Kubo'~, Takayoshi Nakamura'”

[F] 2ivE T, BT 4 MROIEMER e Ekk 2 R LM B BB S ey, WEERREHE - 2
FRIEIZZ LW OREE ICWaE 2B A HlE - 268 L Tid A& Th oz, £2 T, EFER%Z
BTV OMENZAMEERIERTH D, ZIMESBEEARIL, ZERRENIE - BTS2 FFo4
BA A2 EAEEALERE A AT RE 7o A M ARG IO 7 2 S EOICHLAA DY D 2 & T, MV iEiER
FHER KOS EZ D, HRPIBFIZREETERA TR TH D, £z, SBEHEEAFOMWE T
b HREEIMEZFIA LT, 7 — NRAERME R B R B A TE 5, ZALEAIRESA
BRI, T=F MO NRF v b — FREAL DO E ) O RENLF T D DM —
REI T D78, YWFIEE TITPAERHE L RIS 2 2 & 2 BANC, BT =4 5 F 2 HE
BAL Lo e ) & U R B 4G RGBS IARICE B LT\ D, HURENL Lo BT =4 51
TR & ARBENL 7 DA B D By AR AR LTOREE CREMFTRE CH D Z & 0D, ik
T = OFFERCEME Z L0 WAEREOREERIEA R L 7D, Th -

£ T, [Cu(PFg)y(4,4"-bpy)s], (4,4"-bpy = 4,4"-bipyridine, Fig. 1) DK% A <:3>—<g:;
15 2 W BEsEzAm L, BEAOFHEAR[Cu(CF:S05)y(4,4'-bpy),], "

LA REE A Ll LTRSS, BT = 0y T OIS K0 A SRk

WELT D Z &2 WE LT, R CIRERT =4 3 T OE
EELICHELLSERDZERBMNC, AX L AVLKRFR— T =42 CHSOs AT 5 44-E¢
U ¥ R 4 R BE R [Cu(CH3S03)5(4,4"-bpy),], (1) & [Ni(CH3S0;3)5(4,4"-bpy)a], 2) Z &KL, &
DR X OWEREIC OV TR - BRFT L7z THiET+ 5,

€

12U I B AR EER D EUR Tl 5 M(CH;S05), (M = Cu, Ni) DA EIT-728, 2 % v 21k
VP CH3;SO;H & CupO F 7213 Ni 2K T 100°C, 3 BfnEss, I8 L7, IMiRZEMmL, AR
RIS DH L THREES7-, RIZ, M(CH3S03), (M = Cu, Ni)& 4,4'-bpy % MeOH H T=i, 104y
FHRE A%, Wil - 2T 52 6T, HSENE 1 & 2 2157, MG OMRITm AR X fRET
HE, IR, JILEDIICTITo 72, COWAREIL 195K TIT o7z,

Fig.1 4,4'-bipyridine
53 T



[t R & B4

Table 1 (285K 1, 2 DILHESHTOFERZ RS, FH
E1X {[M(CH;3S03)5(4,4"-bpy):]xH,0}, (M = Cu, x=23.3
M=Ni, x=2.8) OF-HfELITVVMEEZ R L7, Fig.2 I
1 }2 Y[ Cu(A)y(4,4"-bpy)a], (A = PFs or CF38057) @ 195K
2B D CO,WBAEFRME T~T, TXTORBHIK
T 2 B OWGEIBRES B S uie, ARFEERITO 1
B H OWE I SBE R E R TICER S~ A 7 1
L~OWHE, FErExHERTO 2 Befs H oW & TR MLAE

EAT UV ANDDLZ ENOEBEEEZ -
= MEETHLEEZEROND, BKREN
Z Lz, 2 BREHE oW EBRMIETIT A=PFs &
A= CF;S0;7, CH380;” THEZ2 > Tz, Zhid,
B RERDFHMEICERT 26D TH D,
£V, A=PF¢O&JEEHARIZIL~T A= CF;S0y5",
CH3SO; D & @SSR 1T A L s % — b OB
FE2I Loy FRIKERE QBRI L 0 S S:
HERNMETLTWS Z EERLTND, —T,
A= CF3SO05~, CH3S0; D4 @ S5 A I X1 IX [
DREETEMETH D Z LR Sh, &)@k
KDOREEFHRIEICIZ ALK R — R T =F D
CF3 & - CH3 £ L 0 b SO E3 3R < &5 LT
DARRED E, BLE, JeFEOHT - E E
OFERMNG, HEIAEBKLZ 1 IX
[Cu(A)x(4,4-bpy),]s (A = PFg or CF3SO3) %
Ll 2 WaiiEs Lo T b EHRlsh D
(Fig. 3),

% H 1L [Ni(CH;3803)x(4,4"-bpy)a], O B 7E
FERIZOWVWTHREET HTETH D,

(25 3Cik]

Amount adsorbed / mol mol

Table 1 JCRHTHE R
Calc. (%) Found (%)
C 42.26 41.54
1D53.3H,0 H 4.61 4.38
N 8.96 8.81
C 43.22 43.20
2D02.8H,0 H 4.54 4.48
N 9.16 9.15

o A= CH,S0; ads.
A A =CH,S0; des.
4lo A= CF;S0; ads.
A A =CF,;S0; des.
O A=PF, ads.
3 A A=PF ads.
2
1
0 15 O
100 10t 10t 10t 1wt 10
PP,
Fig.2 195K (T8I} 5 CO, Wi 5 25 IR AR
CH,S0, 4.4"-bpy

~ /Cu ‘Z

Fig. 3 51K 1 OHETHEE

[1] A. Kondo, et al., J. Am. Chem. Soc., 2011, 133, 10512-10522. [2] S. Noro, et al., submitted.

[3] M. Wang, et al., J. Therm. Anal. Cal., 2009, 98, 801-806.
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Synthesis and Properties of Two-Dimensional Layered Copper Hydroxides with

Fluorinated Anions
(Graduate School of Environmental Science, Hokkaido Univ.'; Research Institute for Electronic Science,

Hokkaido Univ.%; PRESTO, JST?) Yuichi Muto®, Shin-ichiro Noro**, Kazuya Kubo®?, Takayoshi Nakamura®?

[#51 [Cun(OH)sX]y (X = 7 =A )
DR A & D R IT R AR I
X 1 DX 5Tk E R S KR LiE
CEBARER T =4 X BNFEET D
JE & N EICHEE L @Rk & T
HD, ZOWEWTT =4 OFEHH
AR AT LTSI R 2 - 2 &0 |
ZIVE THEMEICBI T DA 5 <
fron T M, 5T, Bt o
DIk 5 U= Bl IEw 2R S
NTW5, AFZETIE, Z DRIk
AWNTHEE A E O H A W75 R
(77— NAEREE) 2532729
W2, X & LT FHMEEFERZT O
DR ELOET vFERFN) T L— | 200000

7 =4 CFS0s; & & e Rt/ Ik 180000 |
KERALER 2 FricE Rk L, Z Offi 160000 |
LRAERIEIC OV TRE Z 1T o720 140000 ¢
THET 5, 3 120000

glooooo - e CUAWD
(w5 k] Ffcns =00 — CuCRS0s
{[Cu,y(OH);(AcO)]-H,0}, (Cu-AcO) 20000 |
1Tl R O Tkt TAR L 7B, 20000 |
Cu-AcO 0.8 mmol % 78847k 100 mL 0
ISR S E 72 1% CF3SOsNa 50 mmol 0 10 20 30 40
BN BHE L2 D 4 h BS AT 261 degree
oo DAV FE R 2T - e L7 Fig. 2 Cu-AcO & Cu-CF3S0; D XRD /34—

fh. 2h BUSHLR ATV T =4 VIS Cu-CFyS0; & 1537, HEEITKIAR X SEIPHIIE, IR THER
L7z, CO, W AHRIENT 195K TIT - 72,



[FE5 & £82) 7 =F L BESOHEITIZ IR 227 MVIIED HiER L7-, Cu-AcO IE 1557 cm™
& 1412 em™ 1T AcO™T = A L HIRD COp e FRIAE & BN 27~ L7z, Cu-CF380; Tl
H%mﬁ&ﬂ%mnkCHKkTwﬁ/ﬂCWﬁ%ﬁ/ ICENL L= ik 0 R L EX D
D SOz il Frifia, 1027 cm™ (2 SOz *FRHAMEINAABIZR S 4L, AcO 2D CFS05 ~D T =74 v
BT LTV, — 7. AcO™ Tﬂﬂ‘/EEIEE@ CO, Wik FRffifE (1558 cm™) & e BRfiifi I (1404
em™) LIMEIZTHOARRLLND Z &N, BEICACO B —EEFEL TS EEZBND, KITHE
WHEE DIERR 2 MR8 T D 72012, R XRD /8% — > ZJIE « tle L= (Fig. 2), {KAMIOIRE D
RHIBOE—7 (20=9.42°) /5 Cu-AcO DOJEMEFAfEIX 9.39A & RAED b, Z OfEITiEED L
BB & —F L=, 7 =F @ #14% D Cu-CF3S0; (28T 20=9.10° DIRE D b iR B — 2
EEDOEROE—7 BBIHISNT=Z L, BIEEDOERA TR SN, ZAbDE— 7 (i
I% Cu-AcO LY HLIEAMICY 7 FLTERY, T4 rBHRICEVERNIAN 722 2 /RLTWH
%, Cu-CF3S0; DAXARID v — 7 (L&A~ & i Bl X 9.70 A L RHIT& 7=, CFSO5 1% AcO™ L ¥
LT A ZANRRKENIZD, 7 = BRI X D8RR OIERIIZ LY 2R Th 5,

Fig. 3 |Z 100°CE 2=/ 1% D Cu-AcO & Cu-CF3SO; D 195K IZ381F % CO, W i A5 S5 IR4R & 7~ 1,
CU-AcO (X CO, WA ZIF L A EWERET, BREPICHIALZR 2N BN hole, —F
T. Cu-CF3SO3 [FAHE 0.5 {431 % Tl& CO, H A Z W Lo 7273, FHLLEDES) Tl &
DMPHEBNT=, FTo, REBREBEC ATV ARHDHZ b, SalERK L7z Cu-CFS0;
XBREREEDILIE AR 5 7 — NRERIEZEF O Z LAVRIR S Te, BEY I, oA RRIEIC X
DB T = EHA L O ORERFFEIC OV T HRET L T ETH D,

80

ST e A A DM

o

=60 | 02

‘€ 50 ﬁ@g 8

° O Cu-AcO ads. O

o 40 | e

k3 A A Cu-AcO des.

S 30 I O

§ O Cu-CF3S0; ads.

£ 20 1A Cu-CF380; des,

S 10 | .

< 0 ORIV BRI GOy /O JAGRYA) )
0 0.2 0.4 0.6 0.8 1

P/P,
Flg 3 195K |2 j' %) COz I&Hﬁ% {mﬁ(f?'?

(&5 3Cik]
[1] W. Fujita, K. Awaga, T. Yokoyama, App. Clay Sci., 1999, 15, 281-303.
[2] S. Yamanaka, T. Sako, M. Hattori, Chem. Lett., 1989, 10, 1869-1872.
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Saturated and Unsaturated Hydrocarbons Adsorption Measurement of a Porous

Two-Dimensional Cu Metal Complex
(Graduate School of Environmental Science, Hokkaido Univ.'; Research Institute for Electronic Science,

Hokkaido Univ.%; PRESTO, JST?)
Kei Hasegawa®, Shin-ichiro Noro*?®, Kazuya Kubo? Takayoshi Nakamura?

(S]] B—722MfL % b o> =2 AMESESHAIT. T OeE & ARERLNL T 4 B 7EICHL 2B TRAL
DRE SR« RKEMIER EL2 RN OEEICa L hr— L TEL2 L0, RAEMNLEB
53 F DI ENERAIZIRY BR< 2 &N TE DB B~ DICABRE ST, o 1TBIE,
JER - bR OIFFIT & T2 IRFBEEDE L Bafn bR SR & AR K 3R O w2 R 4 BiEs kt
D% % B L THI%E 21T > T\ %, 4, trans-1,4-cyclohexanedicarboxylate (trans-1,4-chdc®)#
% 31,4-benzenedicarboxylate (1,4-bdc® ) DA HEENL T % AT 5 % FLME2UR TTCUS B EEE [Cuy(L),
(L = trans-1,4-chdc® (1) and 1,4- bdc®> (2))i23% B L 7= (Fig.1) 2, ;o
LR URITE S b b paddle-wheel H2kCu= = » MBI 712

N e
RO CRBSNERTEEAAT L RO BT 52 slck o E - o
D~A 27 vl L T o, 1TTIEHELERAMEALF, 2T \OP\O’\J
I35 A BT 7S I FLBE T 2 TR L T 5 728, b j\ggR
K - AfaFnpALAKFRITxE L TR 2R AERE R BT 5 FTHE Oj"\o YOO

PENR DD, & ZTANETIE, R MABEm 2z AT 51820 oo
COHALAKHE (n-~F4 2 (AL 69°C. kinetic diameter: 4.3 A) o
1-~Ft > (@5 63°C. kinetic diameter: 4.3 A) ) W&EHMED
REt 1T 272,

Fig. 1 [Cuy(1,4-chdc),] (1) &
[Cua(1,4-bdc),] (2) DA it

[556#%] CuSO,-5H,0 (1.00 g, 4.00 mmol) ®MeOHAE#E (30 ml) (Ztrans-1,4-cyclohexanedicarboxylic
acid (690 mg, 4.00 mmol) ODMFAEZ (200 ml) Zh1x. 60°C4RRIFHFE L=, #HTH L7-[Ek%E A
i - PEif - 100°C2MEHI 2SR L, fFF A RL1Z 57, 238 EDSTHRICHE > TAK L7,
CuS0,4-5H,0 (1.50 g, 6.00 mmol) D®MeOHE#E (50 ml) (Z1,4-benzenedicarboxylic acid (1.00 g, 6.00
mmol) MDMFEEHR (300 ml)Z %z, 60°C25MFHI#RE L7z, ATt L7zERZ Ai - PEif - 230°C6Hkf

MEZEwEE L, FEMR2EMGT, MIETHARXERESTRIE - ZVE ST « 0RO Chesd L 7=,

n-~F o 1nF 2 R IEIL283 KTTT 2 72,



[FE5 L £22]Fig.2121 & 2D XRD
NBE—2 % d, 1O XRD /RF—
I3 5T S AT B R A s AR AT —1
FAPLELNEY I — g o
PRE—= I —HTHIEND
U HE9D 2 Yot Cu B DAL
ERER LT, 26 1 LHEBIO XRD X

Intensity / a.u.

B—r TR LTcZ &b [[ERD 2 Ik Am’\
BREALTWDL EEZLND, ] T T T T ] T T
5 10 15 20 2 30 35 40
Fig. 312283 K IZEBIT D n-~FH & 20/degree
1-~FtE o OWESERBERT, 1& Fig.2 1&2®XRD /"% —V
2128 W T~ A 7 v fLICHR LR 00 F 5 1 (nhexang) T T T TTTTg
FEIRIC 1T DG B OB END + osp O 2(n-hexane)
. E O 1 (1-hexene)
BPISNTe, £72 T F AT I B om0 2 (1-hexene)
XU LY BIREM»SRET M E sl
AR DI, —C, BEROE ool
C2. C3 fkibAKFRIZIBNT, K%ﬁﬁ%.éom-
EAKRFDOTTH 2 EEEDFHITX !
0.001
Bgﬁﬁ & OBFIMED E < 72 Zo@ﬁb)
o —H . AR THW AR AL Fig.3 1 & 2™ 283K IZHIT D n-~FH v KN
7kﬂa I-~F 2 ATERTIC 2 'S -~ WS SRR AR

EETAHMN, 20 2 EESHERIT

C2. C3 FufifRb/AKFE LI L T/hEW, - T, 2 E\EEGORFGITNES 20, PEDOEEK
WL 7o F B SN bDEEZI LN, EDIT, 11F2 LT nF oL 1k
U DOWEFRBOTNARE, iU, EFERAEENLFN O D 1IZBWT 2 BEGD
TWHNEHINEL ol Z LR LTEY  WROIEFIC X B RELOSE LR
KT & AREIFN R KSR O R RIRA 7y BEA RBL9 2 ECEBERMA L 2o, FFY HIEMh C6 ik
{ERFEOWAEREC OV T HLHET L2 TFETH D,

€= BEN
[1] K. Seki, S. Takamizawa, W. Mori, Chem. Lett. 2001, 122-123.
[2] W. Mori, F. Inoue, K. Yoshida, H. Nakayama, S. Takamizawa, M. Kishita, Chem. Lett. 1997,
1219-1220.
[3] C. G. Carson, K. Hardcastle, J. Schwartz, X. Liu, C. Hoffmann, R. A. Gerhardt, R. Tannenbaum, Eur. J.
Inorg. Chem. 2009, 2338-2343.
[4] H. Kumagai, M. Akita-Tanaka, K. Inoue, K, Takahashi, H. Kobayashi, S. Vilminot, M. Kurmoo, Inorg.
Chem. 2007, 46, 5949-5969.



2P064
BTN —F —RBEICLVAERT S
KAEZ R T B A F v DIEE S AR

(CEBBERFEAN) oA (B, S AT, W

Charge distribution of gas-phase protein ions produced
by IR-laser ablation of droplet beam

(Gakushuin Univ.) Nobuteru Sasaki, Kyohei Nabeta, Jun-ya Kohno

[FP] Wi o 7R A L — =758 051 BRBHRIE ~ DR L — P — R REHT L0 | iR
DAL FRE A B2 HEET 2 FIECTh D, SHHHEES DRI, WE A A4 BBy
FRFEA LT T AL —A b U TR TRV Bt (TOF-MS) TRl S N5 23, £ D
AR 1T IR S LTy, S BIE, [AEZ RIS ORFZE ST 5 729121,
AR D RMA AU DNRIERTICE T DR EEA R L TV D Z ERNEETH D, AHFIETIT,
AEFE LTU Y F—A(Lys)KEiE &2 W, RO pH B8 LRSS L —F—RE L2 2L ST
HIEZAT -T2, BONTFEREND, FEICK > TERT D27 T A Z —A F o OERMEICS
WTEBZELT,

[FBr] EBHETERENO ) V% FAVTC, B 70 um OEHE 2 K& I AR Lz, &
% U721 % 3 BB o= BiHER 2 O T B 28 T (~2x10° Torr) I L, &y T8k & Lz,
FRAT AR B3 AT R F(TOF-MS) O MR C B3 L 7S, Y8 Cd 2 kD OH iR E)
([ HB4 % 3586 cm™ D ARSN L —H —J(~6 mI pulse ) 2 L THRET L, ISR oA Ao 2K
FREEE L 7=, RO —V —BRE D —E OREIERFHE (IERIERR]) D%, SV AEYCTE
A T2 BN U CIRATIRERV B BT 21T o 7o SAHEREE L 72 Lys 531 & KIERHP O Lys DFE

FOIRRE & e 5721, REHE LT, 20 uM Lys [Lys]™-(H,0),,

KV, FB X020 pM Lys /KEIRIZ NaOH (0-1000 ﬁfl ? n=1

uM) Z N2 COKIRIE T D Lys 45+ D sk aE & 281k,

S W TR 2 T2, (a) 20 uM Lys
(#5281 X112 20 uM Lys KEHE & (20 pM Lys + 150 g

UM NaOH) KIEHE ) B S NTE & ALY b L AR %

T, MESRIERREIL 2 ps T B, ERAY L 1\3

D E— 27 1E[Lys]™ (H.0)n (1=n=6) IZ)F)E 3T, (b) 20 uM Lys
£7-, NaOH OIRMIC LD Lys A A L 35 b 8 + 150 uM NaOH

WeRCX %, [¥ 212 20 uM Lys (2%t L C 100, 200, N“Q“#\&w~pmvﬁw

3 L1300 uM ® NaOH % Il 2 72 K ¥R A~ & KA 2 4 6 8 10 12 16
1275 & 7= [Lysle (HoO)m A A2 OFRIE D gk n 1 m/z x10°

& P 2 = . ¥ 1 20 uM Lys /KiEi#R(a), 3L 0VN20
AT DUAFHERRT o SHRA A OFEUL, NaOH - o AT NaOTD A by oo

WINE O & LD L Tn Z Enbroiz, L —F =KLV ELNT-E &R
~7 R L



[Z2] Hwie Lys ByRICITEmE & LT AEF—L1
21%D CIBEENTVSD, Lysyf~D = qf )
Ta AL 5 TS, E, Lys i S E:> g 2 E{>:§;§;@
1L E O EEPEMISE A & de 32H D 7 1 k> PEIEH °

ZEFO,NaOH Fic L~ T e i s, e

Lys OIEBMNKONDOMERE L TA 458
NI 5, —J, Lys fIEHO pKa % VTR O Lys O EREZ R L= RE
B 2 12 d, FRFOKIEA A O & DD G, WK ORI L — P —7EFEIZ L -
T Lys OFFOIEBMEDN AT L Z Enbnd, ZNEHHT 5720, R —F—ZII
KV F W PERL, TIICEFENDIA A VP E U TRKNRERMA A 2525
EWVIH T IREET VAN L W GMA A DA ERE L, (A% —241) T EEIT
UTOHIEC L o7, £F, ROV —F—REBERZRICERT H TV REORE BB —Th
LEBIL, ZORENRT A—F L Lz, ZO ETRIERTO[Lysl™, Cl A 4 > ON-HIHREH
LF 2RI EENDIAA v OEEEREE LT, 20 & &[Lysl#» 1{#, Cl A 4Bk {EE
FNTODEEITERA A & LTlLys]la 22 52 5 L LT, KA A OERILEZFE L
Too RIRFERNEBRER LG O X VKHORE S 2B SE, BERFIEBRE L
7, 312, KAHA A ORI, VR OA 4 A RN, BIOETVHEICL DK A 4
VAR NaOH YR EE I DARAFE A2~ T, /7 i O RE S & LT 26 nm &V 9 fEAS
b, FHERSREITERER@E LW—FZ R L, T/ KETET VOZEPERR STz,
[1] A. Charvat et al, J. Phys. Chem. A 110, 3297 (2006).

1 \ @ [Lys]™(H,0)p,
. a —
| (a) 0.8 + —_n;
X ‘M( — ) ; 3
- > 0.6 ﬁ 48 n-a
< e ——n=5
I 0.4 z —nte
0.2 K
A
e i
ﬁ( - 0.8 i R
e A S
AN 0.6 jo B it
r ¥ A
X 04 & i 7@
= ~
<t 02 #
1K e
- Y
0.8 g fﬁ ©
| NS
0.6 IH}j N
10.4 =
Y
4 oo
0.2 iz &
. . i '
S 0 2 a°2 8 10° 0 200 400 600 800 1000
Lys EDERIE [NaOH] (uM)
2 20 uM Lys+100 (a), 200 (b), 3 SAH[Lys]™ (H0)n A A > DBfE(a), ¥
300 (¢) pM NaOH D /KIFHEIZHIT 5 R DA A AR (D), BILOET VRIS
[Lys]"™ (H,O)y A A > Otk (O) L DEAA A A () D NaOH i B |25

BIOWRERTOA I AFEE (@) Xl i



2P065 © U ZI)LA OEFEE—(H.0), SBHEDRERMEEKIZDOILNT
(EELH) OFMEx2

Stable isomers of TFA-(H20)4 complexes
(AIST) Fumiyuki Ito

()
HAaE ) 704 O (TFA) —KEBADT LY v I RERBFNAIRY MLEBRIL. BE
NEAMEDHERBLLRTHZZETTFA-H0) , ETHORBEZTS CENTEL  ZDE,
LD 2 DDOEEMNE > TV,

- TFA-(H,0) , DIRBR Z BEERDEMEKIZCONWTOATo=C &

- C=0 {hffEiRENFEIL T TFA BEIAMN S REL LY R T b (Av~-90cm™) ZRTRINEA F >
MEEIZKDEDELIZT &

CDFERTO TFA-H0), DEMRERIZFRIFESNTEY . 1 A oRMBEICOVTHRELEE
E/ TGNz, ARV MLDIREZE S VENZT S8, SEIKYLEET TFA-H,0),
DEMKDERET>I-DTEFDOHEFHRET 5,

(5t&]
2 TNDETEIE Gaussian09 (Rev.A9) #FFLY, B971/6-311++G(3df,3pd) L R JILTIT o1z, %)
HEEL LTHRUND “HBER” BEZBEL. UTOLIGA VTV I RATEETSHZ
ElIZLt=,

(1) BERELGDR (ERKIR) 2. TFAZETCERREKRET S

(2) (2) EXBROEZIZHOBBMEL DM, oYy

(3) EXBROLTORAEDITS

u 1IZRTERRKIIEREREN TFA-H,0), T=ZFEBHDHHLE

@®

m@ @ | [ZKADFN—DFNTLE, BOLTORBNEXREND &
%43 d SIzDtdE

T

[3+1]3d

9 LRBY D ENHED, EROEBICKSFHMECE

N 2 DB
&5

=g

[2+1+1] (2d, 2u)

Liihd B,

EXRIZKDFEMAFTHEE. BOPTKEESODREN—AMTH S
(homodromic) #ENRETHDZ EAHMH>TVENDT 2, ZDOFRE

EUHEZRELTERFROHERY CATE, 414 UxE&EIZDLNTIEX, Eigen
BOWFAETFAT =A% SEDOKDFTRTEIEEZIRE LT,
BE T M4 EAOMHBEICRM L T, BERHEL - ®REFHEZIT o=, B5

N-LEEMA (Hessian Index=0) 2D\ T, EEIRILF—LIEFR

Ry MLOEHRZETo 1=,




(#5R &£ &aR)

RIZBONERTEEUREDOHES I RILT— (AE) & C=0 H#EIREID TFA BiEH D DR
7k (W) R, REEIL[2+2]2d (K 3) T. HEREBEGOIEIRILTF—DEVERTERE
B2 o1z, [2+2]2d [$7K 6 EAD book HEE & FELL L TLNDD T, LA book B E MK L IFS,

KERDE. book HEMIKIZHTIE C=0 MFEIRENAKEHIERHS T b (-89cm™) %R
T ELNDON D, ERTEEMAD[2+2]3d. [2+2]4d TIX 100cm™ LI EDIERE S 7 AT

é ;hrf: o

B4 AE (cm™) Av(C=0str.) (cm™)
[2+2]2d -14906 -89

[4+0] -14305 -61

[2+2]2u -14292 -45

[2+2]3d -14147 -125

[2+2]4d -14054 -141

ion pair -12410 -171

—F. A FUxtEERE 4)I&[2+2]2d &Y 2500cm* BBERE
EE otz A A UHEEIZE TS C=0 HIEIREIE TFA B
& U-171em™* LFERBITKELEEHR S T bERT Z EATH
nt-,

(#&im]
C=0 hiEIRENFEEICHTEHT ) v I RBERNRRY
IWERSITRYT ., SEIOFEFERN L. ERIFRO OGN
21= 1723,1728,1737cm™ M E— % (& TFA-(H,0), ® book #!
EMARBIUVERTEERRICERT 2ELEEXAALNBATH
b5, £z, TRILX—MIZAF
UEBENER LTS EIE
EZ by,

(5%]
1) Flto, Chem. Phys. 382, 52
(2011).
2) S. S. Xantheas, Chem. Phys.
258, 225 (2000).
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BEM)AIR)AXTIAZL— T/ EEERDEIE L
ZTDEBMBEA~DEH
(&R CREST?, & 1o U o7 b 9)
BTSSR Y, P g b2 AP S R

Preparation of nano-hybrid materials between conductive silica and

polyoxometalates and their applications to electrode materials
(Nagoya Univ.!, CREST?, FUJI SILYSIA CHEMICAL LTD.?%)
Hirofumi Yoshikawa®, Kunio Awaga® 2, Mitsuhiro Kamimura®. Kazutaka Nobuhara®)

() T4, HERB COBRBERBECT R X —[ER E0 b8 LD L F—B o B3
NEFK Lo TND, BRNTHLEMREREET A ADBRITL - L b EERBED 1 T
Hb, Ter DI N—TTIIKIT, BARNOSEFTERESR T REMOEREZHEFEL T, £
BOEREA A L HERENL 7057 5 8RR T (017 T AKX —) ZIEMIEWE &
LI LW F o ndEm (v 724 —&M) 2% LE, W oonytr 22 —&mT
3. DF7 TAX—DLZEFOBRILETICHE LZEWEERRE L & bIC, XA 4 DIEM
EVE~OBRWRT 72 RZESWeEmEREDI R ESNS, ZNETIZ, Mn12 7 7 AKX —
(Mn1,015(CH3C00)15(H20),) R U A3 Y A Z L— k7 T 2 X —([PM0y,04]>. POM) % IE i
Mg E Lz Ty AEMEERL, ZORKEREEZHE LI E A, WEKD Li A 48]
I b REWHEAEE RHLEZ, WA UasLans, =
DI EHITE W E TH D017 7 A X — L EMAT HA SEEME A
ThHHREMBZHICEALELDTHY . HTF7 T AL
— LEEVET R E T ) LAV TS TENUS, BA &,
TA 7NV, RIREERED S LR ILENEZOLND,
T, BARED—R T ) Fa—T 0T BAEE
BHOERBICERSE L TE R, B o koctosnig
BAIRIC Y 77 T AL —EEATEE, L0 8RN
Li f 4> OBEBEBFBEINHSFI NS (K1), A4FFET
I, 3 WAy N =2 2 AT L ANMDEE LSV VT :
NEBTZICHEEL, 2D F27 72X —DF ) 8EbE A 1 A
1195 2L T2 7 A —BORMg R 2T, ML T B
[(BEEMHIVhOREREEF/EE1E]

BFREETHDHN, JTkRHMkaET rd
A B NVNEEMEE B
Hizh, ZZ T, VU A AIVET
BRIA & 10~20 WtObFE [ 0D gE 1 it
BB EZIRA L. VIOV TIVRISRIZ

-OH \

:

Y EYTFE(POM)
[PMo;,0,401*

Lh-EFEEE h-RFEEE
KO ZAMEOEF MY I - KRB ” TEJETNHZ)'&% | In acetonitrile
A (SIO)C) ZAERL L7z, 7235, L\ RT. 20 mie )
T SI0/C DILBRRIRE, (B ‘ &7
PR, EREHAEZDH T b, -0
2y bR ABEETH D, B0 II @@

A7z Si0,/C Z= W T, 2059
7270 ATPOM & OF J Ak ok

#iTot. EF. POM 2B L < \

W35 S5 7= 12 Si0,IC HE DT 2. HEMETY H-POM T/ HEEEDOIERLA F— 24

M AAT o7, ED%. ZDT X 7 HAERM SIO/C (SIO/C-NH,) %Rl =7z hr—




VIRIRIZ POM O 72 k= kU
IR N Z, 156t
Ve, HRxwE 5 Z & T, 10~
25wWt% @ POM % & H + %
POM-SIiO,/C F / B AEIKE &=,
K 31%, h—Ro T Ty 758
gt r-EEEY D
SiO,/C (JRFZ A 11.5 wt%, #H
£ 10 nm)D A D TEM &
Si0,/C-POM F / # 4 1K (POM
GAHR 24wt%)D TEM Th 5,
X 3 (b)> EDX £V Mo A A
NEBHISNZZ & & POM OEZED™K 2nm THHZ a5z 5L, K3 b)TICR b HEE
2nm D Ky MEIPOM 312K TEEZOLND, ZDL I, POM 431 %5 1 L~ULTHE
B Y DI ST A REERT S Z LI LT,
[F/56KDEMFE] 2Tl LiAA 0BV EXELTZD, WUIRELYA X 52H
THHEENES Y D ERANZEEDT ) BEKROEBEMEEICHOWTRT, EEMES Y B Si0/C
(HIFLFE 11.9nm, B —R> 7T v 7 22.1wt%, f=EH L 2.43x10™ S/cm)-POM(E A 2 20wtd%) &
BERWT-EBMOERZ1T o7z, EfL, EfH POM REN 10Wwt%IZed X512, ZO#
BRE S0Wt%, T —R T T v 7 & 30wt%, /NA X —Th D PTFE & 20 wt% T DIREGT 2
ETIER L=, ThvakERmIZ,

A
A,

VFureRacalld a4 4.5
yevEmAFRL ZhETO

JifE: 0.1mA. FEE#HiIPH:1.5-4.2V AV
ThRINERR A B - /o7, =D 35 F M\ L
R, 4 D X5 e Fe i il 23
BFoiic, 1Y A 7 /VE ORMER
13 250Ah/kg &, POM @ 24 7§
FHEIRITIC E O POM FE D7 &
LIZER L Th T, B 20,
10 A4 7 VEE TOY A 7 )V Fr
PR ICRAFTH Y . 90% LAk
DRBEOHEE BB S i, Zh A S S S S

I%. POM B4 1 80%FL & 50 100 150 200 250 300 350
DRFFRTH-T- L2 EZD Capacity / Ahkg™”

& T/ EERICE o THETE X4 SI0,/C-POM F / #H ( it 0> 6 hi A il
TebDEEZHND,

[FEDH] AT, RIREOREMELLIREGT 52 & T, A THD THEMESY B 7L
RS 5 2 LTS LT, £72, ZOEEMET U D SIOC L4312 T AKX —POM OF /)
BAEREZERL, ZOBEMBHFHEEZHE L2 A, T/ BAERNI R TH A 7 VRED 1\
bR ERFERTH LN TS, RBYHIE, e RGBT Y I Si0/C LEALSETD
DDEMFFHEIZ OV T HIMET D TETH D,

(ZE 3R

[1]Yoshikawa, H.; Kazama, C.; Awaga, K.; Satoh M.; Wada, J. Chem. Commun. 2007, 43, 3169-3170.
[2]Wang, H.; Hamanaka, S.; Nishimoto, Y.; Irle, S.; Yokoyama, T.; Yoshikawa, H.*; Awaga, K.*, J. Am.
Chem. Soc., 2012, 134, 4918-4924.

[3]Kawasaki, N.; Wang, H.; Nakanishi, R.; Hamanaka, S.; Kitaura, R.; Shinohara, H.; Yokoyama, T;
Yoshikawa, H.*; Awaga, K.*, Angew. Chem. Int. Ed. 2011, 50, 3471-3474 (Selected as Hot Paper)
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M PdRu BB @ / RIFDIBE & Wit

(RABRHE ", JST-CREST®, IR KBHE ., AXBRI°, X9XI . EXiCeMS")
EHREA MEMAE.AGHEEC. BE— P MFARKCC. AER D E,
EmBeCF, KEBE°E ke rer

The structure and properties of novel PdRu
solid-solution nanoparticles
(Kyoto Univ.”, JST-CREST B, Osaka Pref. Univ.®, Kyushu Univ.?, Oita

Univ.F, iCeMS Kyoto Univ. F)
Kohei Kusada®, Hirokazu Kobayashi® B, Yoshiki Kubota®, Shoichi Toh® P,

Syo Matsumura® P, Naoya Sumi® F, Katsutoshi Sato® F, Katsutoshi
A B, F

Nagaoka® F, Hiroshi Kitagawa

(#E) BEAKREIERTRZLNER
FLRILTELYUES-EETH
Y, TROFEFCHEHRETEZDC
ETEDEFRE () % &
BICHET B2 EMNARETH D,
LhLGhs, BaErdzonsd
TEDHAEDLEIIROATE Y.,
SHIZZDHBECREIZHLEFAESE
HIEHIREZTSH, 2 BETEBT
H5RTCTIEEAEEANVWSILTE
BCTHLELXTENRBOEBZRKREZES
CENHELEA. BREPRETS
AN T 2R TIEEBRREZED
ZElFkEN oz, HAIEF/
YA XMRIZEEBT S LT,
DIRLERD—DTHHAg-RhED
ERAzROCCRERATHANHT Figure 1. (a) HAADF-STEM imagzl,s't?lr;():ef/’gl and
R L. TOEEITABRIZTELY (0 Ru'L STEM-EDX map obtained from a group
CRhEAQDRICHET ZPdicsg ©°f  prevared  PdRu  nanoparticles. (@

Reconstructed overlay image of the maps shown

LLLE-YEZErdI EZHoMNE in panel b and c¢ (blue, Pd; red, Ru). (f)
Compositional line profiles of Pd (blue) and Ru

-1 - S Fi P P
LTERLTHIDLIKE %@%ﬁfﬁ,@ (red) from PdRu alloy nanoparticle recorded

along the arrow shown in the STEM image (e).
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ERAKIIREABOMMBETHY . SEOMMHARDERICKESLEEE5ZXDA
RREZHOTVD, FROEBKZERT HIIHEZY. SEFELIFPI-RUZRIC
BEHLE, PAFEREETZENKRZRBHE. TORBFEIXEFIKEIS
ERALTWSZEAMBNT WS fecctEEDPAdEhcpBEDRUDBEZADH S
PIFELS . AR AROBERVKRRBEFEOSEMAKFEICOVLTEECR
MTHD . TCTHHROPIRUBIZEARZHRHRLEDBES J UV KRREFHESE

DYHZERASSETHME LT,

[EER] ZRMEETXTZEZZHAVTPARULEET/HFZEELI-, BEDREIX
TEMEZ, XRDH &K USTEM-EDXAIEZF#H W TIT o 1=, KEWBEFMH D FFME (X

(a) (b)
S =
8 g |
o o .
5° 8 2 s
=] = * 2 RuNPs| 3 :
© © : :
> 2 : i
e PdRu NPs | & i :
L )
1= = :
Pd NPs :
= o N - N -~ o
- o o ™ N - o
I VUMK O W OO M W WY W O Y S O T WO A T ol 1 L 1 1 1 1
15 20 25 30 35 13 14 15 16 17 18
20/ degree 20/ degree
(c)
fcc component  Lattice constant a = 3.8786(7) A
Crystal size : 34nm
hcp component  Lattice constant a = 2.7194(4) A
> c=4.404(1)A
© Crystalsize : 3.8nm
E\ pr = 528 o/o R-Bragg(icc) =1.72 0/0 R»Bragg(hcp) =1.55 D/o
‘@
(=
2
1=
S O T W S AN A O VIS (A I S SO A 7 Y S S IR e e ey S T

10 20 30 40 50 60 70

20/ degree
Figure 2. (a) Synchrotron X-ray powder diffraction patterns (26 =
12 - 37°) of Ru, Pd and PdRu nanoparticles at 303 K; (b) close-up
of the 26 = 12.5 - 19° region. (c) The diffraction pattern of PdRu
nanoparticles (red circles) at 303 K and calculated pattern (blue
solid line). The bottom solid lines show the difference profile
(gray), the fitting curves of fcc component (green) and hcp
component (orange), respectively. The radiation wavelength is
0.57803 A.

KFRENEREFRPCT)H
BAEZAWNTIT- =,
(#ERIEH L = PdRu;
BT/ MFIETEMB K
Y Hifiz D i o 1= BB
RFTHDZENDL D
f=o XRD. EDX BIE D #E
BEhS PdRuiBEF/
FFIXBEAAZTZRELT
Wb Enmhotz,)—
PRI FETOER, L.
£BHEMEN Pd:Ru=1:1
THH2EETIX.BBEAKD
fccBE EEBRAED hep 18
ED 2 DOBENHKEFT
BENHALIMEL = F
=, BERE TEM B8 &
U, Chvn 2 DOHIIEF 1
DOHRFAIZHEFELTL
S5FEIDODIMDTI=,
ERERMEMZEILEED
CETKERBEES &£
K. 20D YEIZEEN
Ronhf-.HEOFEMIZD
WTIHEBEREXT D,

1) K. Kusada, M. Yamauchi, H. Kobayashi, H. Kitagawa, Y. Kubota, J. Am. Chem. Soc., 132, 15896-15898

(2010)
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Near-field optical microscopic study

on enhanced mechanism of plasmonic optical fields
(I1Waseda Univ., 2JST PRESTO) Hitoshi Morimoto,! Kohei Imural-2

[F] &R/ ERIOERRE Ihs &, ERCIVERPTO R BEFREMMICIRTL, 77
AEHERHE END, 7T XECHIGIE, ESE T BERTHFICHCAD DD, &R/
EE RO TR N R AET D, ZOBHE T 7 XE=y ZHEMIG LS, 77 X®= v 7 R
B, 74 b eI v ISR T T A=y 7 Ky, Brh—7e ol ARERFS, £<0
FEDME I TS, 7T XE=y VRIS O LS & ZOAERA T =X L EH RS H 2 L1T,
TIRE=y 7RG OISR T S ECTRARTH D,

H—F BERB LY, ZOEARICBT 277 XE=y 7 BiEGIE, B 08 oOrsa e F ks
ZRWTHEER RSN TWD, & T /&R T, Itk T 7 X2 RNRATE S h
A, 77X CEOMABEERICE Y, TABNEMEIERT S Z ERmEShTns !, —F, 7
7 —7 4 —/)V R T, RBHAR Y FNICBWTEEO 77 X2 0N &, o EHI s
e, FHL, BEGBERENDEBZZOND, 20, IHEGICLRFMELE 77 —7 41—
RYEIC X DL CIE, RS2 HELOEMEENS —F L2 AR dH 5, L, EEEICHIE
SN DRGSR T IEIKF T 2 AR TH D, ARFFETIE, TS LFEMEE 2 AV, 1
M ISR END 7T e =y 7 BRSO R A MR LT,

[FEBR] 2%y ZEEANT, BEK 20 nm O 7 EIEEZER LIEREIE Lz, 79 X®8=v 7
WL, TSRS S W e TR E R NI K VEME L7z, K11, FEHIC AW 3
SOPEE—F (BHE—F, £AXE—F, #ELET—F) 25379, BEE— T, TS o—7
JeMH R ST I L R E BFTRE L, RE» S OREEZRE FoxmL v Xk vk
KL, Z7r—7 44— RTHRIHTD, £E— REEELE— FTIE, it zsmr o Xk v 858
L, 77—7 44—V RO ZRET 5, £06T— KTl RBERIHOR Y TELE v —7
ORDICL VgL cRET S, —F, BELE— T, IS — 7R TBEL L b e L
YRR oTHENRL, Tr—T 44—V FTHRIHT D, EFRLORIEIZIE, FOEE 790nm, /3L
AWERT 100 fs, AV IRLUJEAKESOMHz DE—Ruy 7 F X% 774 L—F—%NE L L THO
7oo ANFHRIEIE 12,1/4 WEREZRHWT FE Lz, ML, 770y =7 NEAA— REHAW
776

TR o—7
Mo

o | 3

A 1 |

1. SR MEONEE— R, (@QBFE—F, OELE—F, (Q#EE—F,
RKENISCDHET S 2 7=,

-—

= 7

=
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5 & B8] B P BMEE 2 IV CIIE Lo A A =P &M 2, K317 T, K2@)idatrto®
HEEER, OboixEhEnEXT—F, BT —FCTCHELEZ - XTiERTHD, “HT A A
Y AIEBEGORBURICAEZTH Y, X2, 3BV AL SN D T RhEEIT GRS O Sy
iz T 5 BRSNS, Thbb, OB WESICBWT, FEMERNE <, KBS MR L
TWDHZ ENGMND, K2b,)DHEN G, AEEREIZIH W T SN 2 ey O —EIC® p 5 &
IABFIEL TS, 2%V, HE— FEEELT— FTIE, BIRan2emgneaeic —& L2
W2 ENGgND, £, RmBERE O D, HEEROTIZI W TR OFHE N B 2B
NTWDZERGND, ZH _OOF— KT, BRENSRRD, EEEE 6T X 5 RPTIE Cilb
EInenwr e —7B 0 ELOT JERO T T e, 77 —7 0 —)b RIZX Dbk Tldmhid
Eb, 20O, 77 —7 4 —)b REHE CIENE S =B850 7 7 A€ CMOMEER, FHR8
no LR END, B/ EEKCBNCT T X2 RFRE LSS, itahiz77 Xe v
WEBIARIR T 2728, EEEROTBZIIR T 2RO RIG DR I D @S Tnd, K2
(b,o) THIHI S N-FEIX, £EEROTLBEL TOT T A OTHNREETHD Z L E2RET D,

X 312, (a)F / #EEOREFES & (b)HELE— N)ELE— FTHIE L e 2 n4,
X 3 (bo) DB D, HEELE— R EEIE— R T, A A—TOEMEENMER BT 25 2 &by
Do TDZENLT 7 —T7 4=V EHWTT 7 T ZRE LIEGAE, £ HECL DI
RGO ZEREE N EL LN LB n5,

P bomb, G EE RO/ ERE E 7 7 —7 0 — L R EHWIERE TIE, 77 XE=
v 7 BRI DR AIEN B 5 Z LN oTn, — 05, EFEOFEN SIS 5 7
W, BEE—REELT—-FTHE LA A—VIIEEIC T2 2 L8R ESND, AFETHED
NRE, —/, BFEOFEIEES LRV, BHIIAHTH LN, TS 7 1 — 7 DR O
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Femtosecond Near-IR Transient Absorption Spectroscopy
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Catalytic activity and reaction mechanism of
charge-polarized subnano-space

(Toyota Tech. Inst.! and GenesisRes. Ingt., Inc.?)
Hisato Yasumatsu*, Nobuyuki Fukui?

[F] 7 7 A% =M1 B — LSRR S CLOk, K 40 IS R SIEFRRIFZEIC L0 |
DEEURER OMEITHR LB < OFER R R e BIRIE, @R 7 A% —
OAE T DZEMIEREN) . DXL 9720 T AKX —[EFORHEERTERT 2 & Braietite
HIEHT ZENTE D, IRRVEEREZ 1S5 101E, BIROHRIR DR E-CNE & D)
RIS T AR —Z BV TR Z JRKFIUIAE X, SHIZ, 7 T AZ—HNOERRLAL
WO, BSOSy « W5 TG 2 TR TH 5,

Hxld, HRTFBALY S AX—%2 Y a Kl LICHE L, MEROY 7T A—
NUVSE T 2 RITEM OB E BAESE D Z IR Lc[14], T70bh, Y8R TR
BUIDYay MRS L FHERFRICEY, A@rb v ar~BEL-ET %
RENCERSE T, Rme 7 727 —HiafxallFEIEL, —J, EF R EDr 7
AL —NTIXIEBMNIEREACT B2, 7 T A X —HREENIEICHET H[34], s
BREIY, 7 7 AZ—IZE AR DT DIRME T 5 2 LI L VT X 5,

&

WETHDZENLERTHD, M7 —7 Tk, AERHEE L TS EHE = 3L %
—[f AR L PR 2, V) A OFFELC LS < e 2 B R LTV D, K
RKETHE, VU a RIS SNZA87 T A —T 4 A212L5 CO D Ol L HEN
BRI O RERIE L | SRERINC K D BER RO L S fdiRE D & BT 5,

[EEER) HA LY — vy a2 o~ 32 harCHL - B2 5E I T AN —
AF &AL, WMEREE T V7 —CHREGER L7z (B 058X 100 pA
) [5], HAJFRT-H7-0 OEET X —1eV TV 2 (10)-7x7 FHIZEHE ST



[6]. Hi—HHik s T 2% —%RIF@MEE LZ[1], 7T A X —OEEE 4 5X10% cm? &
THIE Ty I AZ—RIMAERZM AT, FHEMBEE &0oMmiEC X0 OSEFHHI L7
[7], FHEHEIL 0.3 - 5KsHCERE L=, JFkhaidz ek (2o, & BCc0) 2=,

420

(BREER] K1ic, by I2s— @ w
Plo DFEBMER <7 FADIEIIGER 5 by ek
(SR DARIFE AN, 130 K 72 b TS ; 2 —— g
00 K iCE—s BSEMENE, S0 Mg
& TORMIE L DUBIZE (b)) m
D, 130 K DE—2 137 T AL —IZH T £ W —Mar

O LI @REFA 1) £ CO 3 %E;”w' e

280

k O)Jim Jﬁ?)% [-/77:—0 HSO T /]) X y "Ci 100 200 300 400 500 600
2L PR L Y b 15K iR T CO

400

N JIT (¢ 5 =
RN D, ZORIEDOHSED Oy D £ 3
2 340
& S M,
{ft/\ i %@LL/\@ %%@j £ a2 o ;_.g*a"«“"‘)"'ﬂ-‘ N |
1y i g o PN 7.?‘“"’-“':-"‘?&-:‘5/’- ‘*o'.\"rf..‘u",.;!'/
MR HEEORINCHS - LaE ] 2 -
- 100 200 300 400 500 600

ETHE, 77 micEREI NS il
K 1: vV arEEHEREINZAEEY T AX

BREBETMURMILE G XD EBZDL —F 4 27 Pty THITT 5 CO DERLIRICE
- - - % FAREE R~ R v, ERROURE R, (@)

Do —J7. 30 K D=7 1%, fik 5 - (O)L2L. (Q06L. TempelTZ T A5 —Hif

%Lk%?ﬁ?‘@%%%%%)&jd) REOIRE 2 5d, SRS IL 0.3KsY,

EDRISTITIE U, R S L 412 130 K O B — 7 38 OMSHE L ¥+ %, Z0
FERIX, B A EdatrA R B O RETHRMT S Z EARELTWDS, 7))
FREOAEMNEAT O IREZEmDD Z EICHE L TNWHEEZTWD

S5

[1] H. Yasumatsu, T. Hayakawa, S. Koizumi and T. Kondow, J. Chem. Phys. 123, 124709 (2005); Mirtual J.
Nanoscale Sti. Technal. 12 (2005).

[2] H. Yasumatsu, T. Hayakawaand T. Kondow, J. Chem. Phys. 124, 014701 (2006).

[3] H. Yasumatsu, T. Hayakawa and T. Kondow, Chem. Phys. Lett. 487, 279 (2010).

[4] H. Yasumatsu, P Murugan and Y. Kawazoe, Phys. Sat. Solidi B 249, 1193 (2012).

[5] H. Yasumatsu, Euro. Phys. J. D, 63, 195 (2011).

[6] H. Yasumatsu and T. Kondow, Rep. Prog. Phys. 66, 1783-1832 (2003).

[7] H. Yasumatsu, M. Fuyuki, T. Hayakawaand T. Kondow, J. Phys. Conf. Ser. 185, 012057 (2009).



2P071
T27z0/RIAFVAFL— T/ EERDRIE L
ZOEGERILE
(F il R KT Y, CRESTY) ACKEEK Y, H)IEEL Y, B sk v2
Graphene/polyoxometalate nanohybrid materials and

their solid-state electrochemistry
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Morphology and electronic structure of

size selected Pt cluster on Si substrate by heating process
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Optical Trapping of a DNA on Gold Nanostructures:
A Fluorescence Microspectroscopic Study
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A G Tl 7= DNA O LSP EHIRITARBE Th U | RFIEOWSLO T8I 1T Hf{E
TAHMMED B 2 WA TS 5, Fexlt, DNA O LSP IR &7, BT K R A1
12D THET B,

[5=8r] ##Eatkl & LT, TBE (Tris-Borate-EDTA) FEEIAIK T2 8 S H 72 YOYO-1
P A-DNA % W7o, EaRAMEIRIC T 7 X' o IBRINZ & D, &F /) XA ~—)»
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V75 « BRI Figure 1. Fixation of a DNA micropattern on a
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4, EVATEIZIHBVT DNA OFE irradiation. Scale Bar: 10 pm
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Figure 2. DNA assembly on a plasmonic gold substrate with fs pulsed laser irradiation. (a)
Fluorescence micrographs. Scale Bar: 10 um. (b) Fluorescence spectra.
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Plasmon-based optical trapping of polymer microgels on Au nanostrauctures
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