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I. INTRODUCTION

Organic photovoltaic (OPV) devices that can convert sunlight into electricity in organic
semiconductors have been subject of active research over the past two decades. Significant
advances on the development of smart materials and innovative device architecture have boosted
the power conversion efficiency up to 10.6 % [1]. In particular, bulk heterojunction consisting of a
spatially distributed donor/acceptor interface can greatly increase the exciton dissociation
efficiency approaching an unity, yielding a higher short-circuit current (Isc). The major obstacle for
achieving high power conversion efficiency is in balancing the absorption needed for photocurrent
generation with the charge transport properties of the blended layer. Especially the charge carrier
mobilites in the blended layer are orders of magnitude lower than those of homogeneous layers,
and it requires a delicate control on the composition and thickness of the blended layer. Zhang et al.
recently modified this bulk heterojunction concept by employing non-absorbing donor material,
1,1-bis(4-bis(4-methly-phenyl)-amino-phenyl)-cyclohexane (TAPC), doped into fullerene (Cro)
acceptor, in conjunction with molybdenum oxide as anodic buffer layer [2]. Surprisingly, with a
very low concentration of TAPC of only 5%, a three-fold increase in Isc with an extraordinarily
high open-circuit voltage (Voc) of 0.91 V had been obtained. These yielded a high power conversion
efficiency of 5.23%, which is the highest ever reported for a cell with fullerene as the sole absorber.
On the other hand, the exact mechanisms and the underlying physics for the performance
improvement are still unclear. In particular, such high Voc cannot be explained by the common
energy gap law. Here, the effects of different non-absorbing organic materials as donor on the
performance of OPV devices with the modified bulk heterojunction have been studied and the
correlation between the energetic properties of donor materials and the photovoltaic responses is
discussed.

II. EXPERIMENTAL

OPV devices were fabricated with the configuration of indium-tin oxide/WOs/Ceo/
bathophenoline (BPhen)/aluminum, in which 5% non-absorbing organic materials were doped into
Céo as donor. Two well-known hole-transporting materials, namely, 4,4’,4”-tris(N-carbazolyl)
triphenylamine (TCTA) and N,N-diphenyl-N,/N-bis(3-methylphenyl)-1,1-biphenyl-4,4-diamine
(TPD), and two electron-transporting materials, namely, 3-(4-biphenyl)-4-phenyl-5-(4-tert-
butylphenyl)-1,2-4-triazole (TAZ) and 1,3,5-tri[(3-pyridyl)-phen-3-yllbenzene (TmPyPB), were used
as donor materials. A control Ceo-only device had also been prepared for comparison. The
photocurrent of OPV devices was measured under illumination with an intensity of 1 sun from an
Oriel 300 W solar simulator equipped with AM1.5 G filter and the light intensity was calibrated by
a Newport reference cell equipped with a KG5 window to minimize the spectral mismatch.

III. RESULTS AND DISCUSSION

Under light illumination, the Ceo-only device showed a poor performance with Isc = 1.22
mA/cm?2, Voc = 0.87 V, fill factor = 0.36, and power conversion efficiency of 0.38%. The incorporation
of hole-transporting donor material, e.g. TCTA or TPD, can improve the photovoltaic responses.
The Isc was dramatically increased to 3.21 and 3.68 mA/cm?, for the TCTA- and TPD-doped
devices, respectively. More importantly, the Voc of the device increased from 0.87 V to 0.95 V for
the TCTA-doped device. These correspond to high power conversion efficiencies of 1.20% for both
devices, much higher than that of the Ceo-only device. In sharp contrast, the doping of
electron-transporting donor material, e.g. TAZ or TmPyPB, would degrade the device performance.
Particularly, the Isc of the TAZ- and TmPyPB-doped devices dropped to 0.82 and 0.77 mA/cm2,
respectively; while the Voc decreased to 0.54 and 0.48 V, respectively. It is quite surprising that the
use of donor material with a very low dopant concentration (i.e. 5%) can lead to a significant



change on the photovoltaic responses. To investigate the role of donor materials, an
incident-photon-to-current efficiency (IPCE) measurement was performed. Figure 1 depicts the
IPCE spectra of OPV devices doped with different non-absorbing donor materials. Apparently, the
incorporation of 5% donor materials can significantly enhance the IPCE and thus the exciton
dissociation efficiency, in which the IPCE dramatically increased from 16.0% for the Ceo-only
device to 36.7% and 41.2% for the TCTA- and TPD-doped devices at the Ceéo absorption at 440 nm.
This enhanced exciton dissociation efficiency definitely increases the Isc of OPV devices. It is also
found that the Voc of OPV devices are strongly dependent on the highest occupied molecular
orbital (HOMO) level of the donor materials. To investigate the controlling factors governing the
Voc, the Voc of the devices were re-plotted as a function of HOMO level of donor materials. As
depicted in Figure 2, the Voc of OPV devices generally increased with increasing the HOMO level
of donor material and reached a maximum at 0.95 V when the HOMO level increased up to 5.7 eV
(i.e. TCTA was used as donor material). The Voc increase is due to the increase on the energy
difference between the HOMO level of donor and the lowest unoccupied molecular orbital level of
Ce0. On the other hand, a further increase in the HOMO level would lead to the reduction in the
Voc of the devices. The close proximity of the HOMO levels of donor and Ceo may restrict the
exciton dissociation in Ceo and accounts for the Voc reduction [3].
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Figure 1. IPCE spectra for OPV devices doped Figure 2. Voc of OPV devices as a function of
with different donor materials. HOMO levels of donor materials.

IV. CONCLUSION

In summary, the influences of different non-absorbing organic materials as donor on the
performance of OPV devices with modified bulk heterojunction had been studied. The photovoltaic
responses of OPV devices were found to be sensitive to the choice of the donor materials, even if a
very low donor concentration of only 5% was employed. Particularly, the Isc showed a three-fold
increase when a hole-transporting material was doped into Ceo to form bulk heterojunction, which
might be due to an enhanced exciton dissociation efficiency. A strong dependence of HOMO level of
donor material on the Voc of OPV devices was also found.
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1. INTRODUCTION

Phosphorescent white organic light-emitting device (WOLED) technology is a major focus of
OLED area since the demonstration of devices with practical electroluminescence (£L) efficiency of
over 30 cd A" has been reported. Utilization of a simplified WOLED structure with two-color
emission, i.e. blue and yellow (BY), is preferential. However, the success for realizing efficient
BY-based WOLEDs strongly relies on the development of high efficiency key emitters. Herein, a high
efficiency WOLED incorporating a newly-synthesized yellow-emitting organoplatinum(Il) complex,
HKU-Y-Pt, and a modified composite host for blue Flrpic phosphor that can achieve current
efficiency (7¢) of 46 cd A™ is reported.

2. EXPERIMENTS

B JI+

v = LiF (0.5 nm)/Al (80 nm
BAlg (40 nm)

(a) HKU-Y-Pt

Composite host
for Flrpic

LiF (0.5 nm)/Al (80 nm) 8% Flrpic:UGH2 (10 nm
BAlg (40 nm) 8% Flrpic:mCP (10 nm)
X% HKU-Y-Pt:mCP (30 nm 4% HKU-Y-PtTCTA (20 nm)
NPB (40 nm) NPB (40 nm)
11 ITO | [ ITO/MoQ_ (5 nm)
Glass Glass
(b) Yellow OLEDs (c) WOLED

Fig. 1 Chemical structure of (a) HKU-Y-Pt and schematic device architectures of (b) yellow OLEDs

(HKU-Y-Pt content, x = 2, 4, 6, 8) and (¢) WOLED based on blue emission from Flrpic and yellow emission
from HKU-Y-Pt.

Figure 1(a) shows the chemical structure of HKU-Y-Pt that contains a strong chelating
tetradentate ligand having mixed C, O, and N donor atoms. The strong chelation effect of O"N*C"N
ligand in HKU-Y-Pt contributes to excellent thermal stability with high decomposition temperature of
400 °C and good emission efficiency with high photoluminescence (PL) quantum yields of 0.82—0.86
in most of organic solvents. HKU-Y-Pt exhibits a saturated yellow emission with peak maximum at ca.
553 nm and emission lifetimes of 6.6—7.6 us (shown in Fig. 2). To validate its EL performance, yellow
OLEDs with HKU-Y-Pt as phosphorescent dopant at different concentrations were fabricated based
on the configuration shown in Fig. 1(b). As shown in Fig. 3, a maximum 7¢of 75 cd A™ was achieved
at an optimized concentration of 6%HKU-Y-Pt. In addition, the EL spectra for 6%HKU-Y-Pt device

remain unchanged over a wide range of luminance, exhibiting same EL peak at 568 nm, as shown in
(Continued to the next page)



the inset of Fig. 3. This corresponds to a saturated yellow emission with CIE of (0.52, 0.47).
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Fig. 3 7.-J characteristics of yellow OLEDs. Inset: EL
spectra of yellow OLED with 6%HKU-Y-Pt

Fig. 2 PL spectra of HKU-Y-Pt in different
solvents. @ and 7 are PL quantum yield and

emission lifetime, respectively. measured at various luminances.

Figure 4 depicts the EL spectrum of the optimized WOLED based on a modified structure
(shown in Fig. 1(c)) incorporating a composite blue host of mCP and UGH2 both doped with
8%FIrpic and a single yellow emissive layer 4%HKU-Y-Pt:TCTA. EL spectrum of WOLED
resembles to the summation of two monochromatic emissions from blue Flrpic and yellow HKU-Y-Pt,
corresponding to CIE of (0.34, 0.44). Figure 5 shows the 7c—current density (J) characteristic of
WOLED, in which a high 7¢ of 46 c¢d A™' could be realized, much higher than those obtained from

conventional devices utilizing same emitters (~26 cd A™).
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Fig. 4 EL spectra of WOLED, blue OLED and Fig. 5 7.-J (Inset: Current density — voltage —
yellow OLED. Blue OLED: ITO / NPB / mCP /

8%FIrpic:UGH2 / BAlq / LiF / Al.

luminance (J-V-L)) characteristic of WOLED.

3. SUMMARY

To conclude, the present work demonstrates WOLED incorporating a composite blue host and a
highly robust yellow-emitting phosphor HKU-Y-Pt. This provides a simple means for achieving high
efficiency of WOLED for lighting and can make advances to bring WOLED closer to practical

applications.
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NH- 7 KA % Ak L 7= Pyrrole @ NH iR Eh D HREh &k & WU R
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Hydrogen-bonding effect on frequency and absorption intensities of NH stretching vibration of Pyrrole
by the quantum chemistry calculation
(Kumamoto NCT 1, Josai Univ. 2, Univ. of the Air * , Kwansei Gakuin Univ. 4,)

oYoshisuke Futami 1, Yasushi Ozaki 2, Yoshiaki Hamada 3, Yukihiro Ozaki *.
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Fox ITEARAMVEIBIC BN S D5 EERICE H LT, OH MfEHREN° NH HifE#HE) 7o & 04 1i%
BhoENEL, KON, WINGREIZRN D o TR AERORELZFE L TE[14], ZOREREL
T, KFEE ORI Z K& AR 7 &8, EARTORNMRINGERE 2 K& < #HnE
NDZEFEL<SMBENTVWDIEY ThHN, IEFFPERHIINT 512600 b 6 TH— 55 DRI
WOREE TR T 5 2 L 2 FERHER & BT ETROM R 2 THRE L T& Tk, £o, Bl
KAFIZDOWT, IRENE & RN EE TS I OFF BRI L. L0 RERFERL b OREH
TIHREEIT L RE UREEICY 7 P L, EBAE - B 551332 OWIDUGRES T 5 2
LEWMELTCE, 2O OMJE T, Benzene IFIEH O Pyrrole @ NH fiffafiREI DA bIL, FHER
WIRAFE L7220 &0 KRBREETERIC K 22 ISR R 21572,

AFEFRTIL, Acetylene, Ethylene, Benzene & NH---n /KFEfE S DT X 5 Pyrrole @ NH i
IRE) DIRENEL & WINTREE D ZAUIZ DN T O EFALFFEDOFER & Z DRIz >V TIET 2,

[525x]

Acetylene, Ethylene, Benzene & NH---n /K& A Z JEHK L 72 Pyrrole D% ERKFEREG 7 T AKX
— DG % KD 2 T2 D ITHE OB VEI R 21TV ZETh 5 2 & IREEGHRIC K > T D72,
I bz, AEIRENRT TR E o 72 NH EREIE— NIZOWTREIAR T v v v, KO, 4
A R—T— A N A R, — IRt Schrodinger HFER DO HAEAENTIZ X > T, NH MifEiEEh D
AR 5T OREE & RIURE 2ROz, 2o OEHEFFHEIZIE Gaussian09 7’7 77 L%
FAWT, BLYP3/6-311++G(3df,3pd) L~ /L TIT o 72,

[t 2]

LICEAEFFHRIZE - TH HMLE Pyrrole 27 F. & OF, Acetylene, Ethylene, Benzene & ™
NH- - KEREE 7 T A S — DR EIEE LT,

O NH - KFERES 7 7 A X —ORgIEIL, Hr1 O Pyrrole O N-H Ji [ FRAEDS 1.00 12k
g LC, N-H R HEEEEDS 1.01 & LELS o TEBY, KFE/BEEK L TWD Z ER005,
Z OIEREIE, K0 iRV KEREA & B 2 HAL5 Pyrrole: - Pyridine DER 0> 1.02 & Huifs LT/ LAV,
Z UL, Pyrrole - Pyridine (D% EAL T R /L —#) 25 kI mol™ |[ZH~T NH- -1 AKEFEA D 7-8 kI
mol” L FHWHAENEH O TH 5,



NH: -t 57 1B 2.6 A TH 503, Acetylene & D7y IEEEIIM D 2 > L0 LT, £,
L EALT F VX —% Ethylene & Fid™% &9 1 kI mol! & K&V, ZHIE Acetylene @ C-C fif& D
—HEAEMHICHK TS LB HND,

N-H N-H N-H N-H
=1.00 A 2 =1.01A s =1.01 A Y =1.01 A
: NH'"TC : NH'"TC : NH---n
= =254 A " =262 A = =2.60 A
Stabilization energy 7.9 kJ mol! 7.0 kJ mol! 8.2 kJ mol!

X 1 Pyrrole 3%, & U*, Acethylene, Ethylene, Benzene & ® NH...n KRR 7 7 A ¥ —DEERELE.

F£ 112, K 11Z/R L7z Pyrrole 731, & TR, Acetylene, Ethylene, Benzene & @ NH--'m /KFEHEE
7 7 AH—& Pyridne & @D NH- - NKFHEG V7 7 A —O NHAHMFRENZ DU TOEAEFEHTIZ X -
TRDIZIREE (cm™) & IR A2 £ & 7=,

NH--1 KB DT L > T, IREFEDMEBEL S 7 b LTV D 2 L2550 %, NH- -1 KRG
BICEDY 7 FOKRE SIE, NH-NAFRFHEITHEThSW, L, BELTZRALF—DRE
SEDITH-ED & LIEAEITIR 547, Acetylene, Ethylene, Benzene @ Cld, Ethylene 735 %
R 7 Rt L RS bz,

NH 1 KRB DOTRUT, FEARE v OWIGREE AR HIN S &, B — 55 2v 13800 O —I2i
HEETND, ZIORE ST/HEV23, OH-+0, OH "N, NH-O, NH- N 72 & & [k O#E R
DGO, TDOE{EDOREZ XX, Benzene (2T, Acetylene X° Ethylene & ® NH---n /KFEHEA
DHFNMRKEL MBS bz, ZDiEWVIE, Benzene NER n ETEDOHLMHT & KFERES LTS
ETHDHZ LT LT, Acetylene X° Ethylene (% C-C & LD n BT L KFBHES LTMETHD Z
EDENWTHDLEZEZ DD,

# 1 Pyrrole 3F. & (%, Acethylene, Ethylene, Benzene & ® NH...n KFEFEE 7 7 A F —& Pyridne & @ NH...N
KFEREE Y T AF —O NH BFERE ORB i (cm ™) & BINFRE (Pyrrole DEARE THAEL).

Pyrrole Pyrrole---Acethylene Pyrrole---Ethyle ne Pyrrole---Benzene Pyrrole---Pyridine
Obs. * Cale. Calc. Calc. Cale. Calc.
v v Int. v Int. \% Int. v Int. v Int.
v 3531 3539 1.000 3474 5.430 3470 5.461 3512 3.607 3206 23.780
2v 6925 6943 0.057 6802 0.012 6791 0.010 6888 0.048 6200 0.003

[a] A. Go” mez-Zavaglia, R. Fausto, J. Phys. Chem. A 108 (2004) 6953.

[11Y. Futami et al., Chemical Physics Letters, 482(4-6), 320-324 (2009).

[2] T. Gonjo et al., Journal of Physical Chemistry A, 115(35), 9845-9853 (2011).
[3]1Y. Futami et al., Journal of Physical Chemistry A, 115 (7), 1194-1198 (2011).
[4] —R5, oFRRTRE 2010, 4P019.
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Exciton dynamics of silicon quantum dots —Femtosecond near-IR
transient absorption spectroscopic study—

(Kwansei Gakuin Univ.", Univ. of Hyogo™)
ODong Chen®, Li Wang", Seiichi Sato™, Hioshi Yao™, Naoto Tamai"

Introduction

Silicon is an important material for application in electronic and photovoltaic industry.
Recently, silicon nanoparticles attract a great deal of attention due to their size-tunable,
non-toxic and electronic properties. Especially, the fascination caused by the process called
multiple exciton generation (MEG) that multiple pairs of excitons could be generated just by a
single high-energy photon is getting more focused by the researchers. MEG in silicon
quantum dots (Si QDs) has a strong potential for application in photovoltaic devices. As a
result, multiple excitons decay dominantly via Auger recombination that is a process in which
an exciton transfers its recombination energy to another particle (an exciton, an electron or a
hole) and excites it to a higher energy state. Auger recombination rate is enhanced by the
relaxation of the translational momentum conservation in nanocrystals (NCs) that must to be
satisfied in bulk materials [1]. The enhancement of Auger recombination rate in NCs
diminishes the potential of MEG in photovoltaics as well as for light sources [2] as it reduces
the lifetime of multiple excitons localized in the same NC. So it is very important to reduce or
suppress Auger recombination rate in NC materials. For that purpose, microscopic
understanding of multibody Auger recombination in quantum confined system is important
both from fundamental viewpoints and for applications. In the present study, we prepared
several kinds of silicon nanoparticles by a ball milling method, and exciton dynamics and
Auger recombination of silicon nanoparticles were examined by femtosecond near-IR
transient absorption spectroscopy.generated

Experiments

We prepared three Si NCs synthesized via a ball milling method, and dissolved in the
ethanol (80%) + water (20%), propanol, and propanol (80%) + water (20%), respectively. Each
samples were tagged as Si A, Si B and Si C. Transmission electron microscopy (TEM) was
used to analyze the size of Si NCs. The samples were excited at second harmonic (400 nm) of
an amplified Ti: sapphire laser (800 nm, 60 fs and 500 Hz) for femtosecond near-IR transient
absorption spectroscopy. All the experiments were conducted at room temperature.
Results and Discussion

To estimate the bandgap energy (Eg) of Si NCs, absorption spectra of each samples were

)2 against photon energy as similar to the method

transferred into the graph of (hva
mentioned Meier’s Group [3], where a is an absorption coefficient. The results were

illustrated in Fig. 1. Eg of Si A, Si B, and Si C were estimated to be 1.85, 1.76 and 1.70 eV,



respectively. A typical TEM image of Si A is shown in the inset of Fig. 1, where the average
diameter is estimated to be 2.6 nm. This value is little smaller than the size estimated from
Eg (3.1nm) [4]. The excitation energy at 400 nm (3.1 eV) is below the MEG threshold (<2 Eg),
so the multiple excitons in one Si NC could appear only by absorption of multiple photons.
The transient absorption spectra of Si NCs are very broad and positive signal in near-IR
region (900 ~ 1400 nm), suggesting the intraband transition in the conduction band. Fig.2
illustrates the transient absorption dynamics of Si C sample at various excitation intensities
observed at 1000 nm. The dynamics were globally analyzed by two or three exponential decay
functions. The fast decay component of 0.5 ~ 0.8 ps was detected as a main component
irrespective of a kind of Si NCs (A ~ C) and excitation intensity. The fast component is
probably due to the carrier trapping by the defects. Slow component of a few tens ps was also
observed. However, the amplitude of a fast component increased with increasing the
excitation intensity. This result suggests that multiple excitons are easily trapped to the

defect sites in Si NCs.
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Synthyesis of CdSe Nanoplatelets and their Exciton Dynamics
(Kwansei Gakuin Univ.) OYuki Usui, Tomoki Okuhata, Yuki Tomizawa, Naoto

Tamai

[FF] Jhitd 723 =t LiA O & - B8R E 7 Ry hOBSEE, v A RERIEOT R
IZEVEANATOND X5 ol —F, EFD =R HFMIEFICACADEZ T &
THFREEICRIET 2 8K 7 7L — FOFRITIE & A EfThbiu T iy, Lo LITHE,
an A REMRIEIZE > T CdS, CdSe, CdTe OF / FL— FRNEREN DT> THRIZ,
ZOHFTHCASe S/ 7L — MTBEALTL, DR FEOEBHEI TE L L 12> TET,
BAETIE, 4 TE»S TRTEEZRH> CdSe 7/ 7L — hOAMRAREIN TS, L
MULRENG, 7/ 7 b— MO 4 A F 7 REICET 2851380 20, KIFSETIE 6
R, 7T RTEOEREFS CdSe 7/ FL— e avA REKT 5 L3, TOREFH
I PERIL AL SV ERIE L, B4 A F 7 A LR AR EER 2 f#ifr L7z T
WwET 5,

[EBR] =2 v A RERIEEZHNT,
F oA URERER L LT CdSe T
T — e LT, 6 R EDT
J 7 L— M OEFIEZTUL T OFIA
Thd, BREFEWMKEIT, BA3Y
AF U RIULERLVUBER, &
72T e DIREMEINENL, HifED

Fig. 1 6 JiFlg (&) & 7HR+FE () CdSe /7
L — @ STEM &

RIULEZ ZITEALL, RBEICA~FH &AL

N NSO o N _6 r\? =
A UBRE IR LA L, % OB~ %3 T _SEIE

BosE, TRTBOF  Fr— Mg, kigd
FOSIRERCKRMAZZZ 5 Z L TRl LTz, 20 2FE
FOFEHI B L CEEMERE 1M (STEM)
Ze IO THEERRMT L, RIXART Rov, AT
MVZHIE L7z, F72, Ti:Sapphire laser MDIEA
Wx BBO ICB L CRAESHLE Eill (L=
400 nm) ZEhEEICHWTREFEMAE & 7 = A

b @ﬁ{ﬁ%ﬁl&{ﬁﬂﬁ%&ﬁo 7 40-0 450 560 550 G(I)O 650

Absorbance(Norm.)

Wavelength / nm
[F55 & 5%2] STEM % (Fig. 1) OfENTFEED  Fig 26 F @ L0 7 F 78 cdSe -/ 7
5, 6 R FEDF 7 L— MIE(B.9£0.8) nm, L— F ORI ALY kL



f6(14.921.9 nm T, THFEOF /7 L— MIME14.9£1.2) nm, #£(11.6£2.1) nm TH -
2o TNENOWULA~Z KL (Fig. 2) 1213 heavy hole & light hole 705 1S(e)idk .5/\0)3%
BICKHST 2WINE— 7 BBl ST, £72, BREERENT5E, A7 MoBIRIT

ENEZEEFTICRERMICY T F L, FEA (a) N 900 ps
A7 PV EEBI S, RER IR YA 500 ps
X6 JRTRT 16%, TR T 2% Thok. 6 oy
BT/ 7 L= O e o 100 ps
HICME L TR Y, £OKMT35ms Thot. g |V 10ps
£, BRERKALEDEY AONT, A0 ST 10 ps
6 JF 1@ CdSe F/ 7 L— MTEEFE XAV & =~ '
W EAVREIR S, S VAVN 0.5 ps
6 578 CdSe -/ 7 L— k DIBIETRIL A~ 7 V\, 0.2 ps
R V% Fig. 3@QICRT, ZDANRY MU “V Baseline
D7V —F & —27 3487 nm & 507 nm [ZELHI S 4, s . : )
ZNBIEXZENET light hole & heavy hole 725 5\(7}‘(/}avelengt161{;0nm 700

1S(e)IRRE~DWIIZ XTI LTV D[2], 2D 2 DD
TV —FUE—TDOXAFI T AERKT D &,
487 nm DH A F 3 7 A1 300 fs FJE D FLU R
EEBZ SNBIENT-, £72, 507Tnm D E A F I

XN E REDOREERZFFD T A XpsrH
Eﬁ{ﬂﬂéﬂfco Z U513 light hole 7% heavy hole ~
DIEFLOFEFNZXIET D B2 bivd, £, b

S d pW

) e, el uW
am&¥m‘” L H

EXmELZRKRELT2L487T MmMOEAFIT R 1pW
DRVBEBRBE L IR>TO e, ZHUE, 2R (ool ﬁﬁg
FPAEMICE D hole DFRENEE LTS HD 0200 400 600 800 1000

LS. Time / ps

BORDESRIE & TV < &, 507 im gt 54 PG 3 @ THEDEIRIT 04 uW IS5 5 6%
£ F 3 7 A Auger Tk A & b Rl CdSe 7 T L= hOMBIERIR A~
SBBI STz, 70— SURETIC X 5 C, Auger TV 0507 nm O D =F LA TS 7 2D
RS B ORFE R SR 5 & 160 ps BIE Clo o7z,  IENHIIKIELE
[FIFERE D/ R ¥ v 7% FfO CdSe QDs & tE~% &, Auger G &8 <, —REFH LA
WIT LB 2 WIEF FIDRIE THEHOMIIT LB b0 L EZ BNB[E]

(&% k]
[1] Matthew Pelton et.al., Nano Lett, 2012, 12, 6158—6163.
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Thermal stability and CO reactivity of Mn oxide clusters
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Structures of stable products in the reaction of aluminum cluster
cations with oxygen and water molecules

(Kyushu University) OKei Kohara, Masashi Arakawa, and Akira Terasaki
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EALFHE (157 amw % ALOcH7 & RIE L, RILDAF—LEZLLTFD K 5 ITHEE LT,

0, H,O (O 2H,0 H,O H,O H,O
AIN+ _— A|2+ _— A|20* _— AI203+ _— AI204H3+ —_— AI205H5+ —— A|205H7+ — A|204H2+
Etching -H, -OH (157 amu) (175 amu)
Reaction

feW T ALOsH DREIE A T2 72 EEFH L AREE(CID) KR 21T - 72, Ar & OFEET
FNF (o) & AR T Feo = 0.1-2.0 eV OFJH TEPERICA LS, TRUTE LT, %
%A —E (5 FFEE) RO DI Ar T ADOBEAGEZFEE L, fEEEAERY O nAm & ARk &
DEALZTH~T=, X2 DX 91z, AlsOH7* * 1 L * ' ' :
DOITAKRD TR T 2 & CHEEEL . e faporgy 20V
ALOsHHIZIE 2 DD Ky REEET 121 139 157
S LTS T E RS N, 1 2

INHDOEBRMEREZHDAT D7D, &
FALFFHE 21T > T AlOsHr D i % fiif
T LT, ROSFEBRD BHEE ST S D A

137 and 138

Intensity / arbitrary units

%WAL:?{:}OT A]_z*'ﬂ: O Jﬁ%k H )E%% 11Bancj\1\z~f) |
W it 3 5 4 C 6 AR O M 2 1R N l

T L. RO ALOH DT 0o 130 10 10 6
HiEZK 3 1277, HETHEIIMHE a M2  AOH (157 amu)% Ar (22 St 5 it T 5
ThY . FRPIHEE 2 LDz R LF—3k  VERIEERDORRASS Py

LTz, & b—e TiX Al JR1IT Al---
OH: & L TRy DM REEE IS LT
BY, AR LT —IZNTH 1.84,
1.77,1.56,1.01 eV Tdh -7z, CID FEBoD
FERIN D | AL OsHHIZIEK 2 43103 i Bt
BFPFICHE L TND I ERRBINTZD
T, D b L < 3HEE ¢ OFTREMED E U
EREA LT,

3 ALOcH7 D ERMBE R L O UL ErE &
BEta : AR, 7RG OR+. Af : HRT

References:
[1] M. F. Jarrold and J. E. Bower, J. Chem. Phys. 87, 5728 (1987)
[2] R. E. Leuchtner, A. C. Harms, and A. W. Castleman, J. Chem. Phys. 94, 1093 (1991)
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Magic numbers of gold clusters stabilized by polyvinylpyrrolidone

(The Univ. of Tokyo) oSetsuka Arii, Satoru Muramatsu, Shinjiro Takano, Junichi Nishigaki,
Seiji Yamazoe, Kiichirou Koyasu, Tatsuya Tsukuda

(FiH] KRB KEESSFTHLIRY =1 r ) RUTEEINTEEY T AKX —
(Aw:PVP) (%, F¥RIZEN 3 nm LLFIZ72 5 & 7 /v a— VEEORC S Z X L CitiE M %
RTE IR D[], ZHETPVP CRESNTEET /RO A X5 Aak il TiEEE
PMBEIC X DBIENFER TH - 722, AL E X 2009 4E121E U 8T Aw:PVP OB E/HTITAK
L. 35£1, 43, 58 BRQREOBEENE 7 7 A —PNEKRLTWDE Z EEH LM LER2],
IS DBEERO N, KT DL T A X —DREER (20,34,58,.) L —HLTWSHZ
EMG, BT T AX—DREMIZKT H PVP OFEEII LK

BI/hNSWZ ENRBEINTZ, —FH T, &7 7 AF—|L PVP
EDOMBEEMIZL>TAICHFELTEY (Fig. 1) . 2OZ %jK
& D ERALARBEIE RIS ) U TABERIZEE L T s Z L3 H <l\°
LT o723, LrL, fFDPVP &7 T AKX — L <\@
FHAEAERA L TWD DM, 72 EREIEICEET 2 HAN 72 BRARIX QQQ

BOENTWRVWORBIRTH S, AHFFETIL, AuPVP O
MALDIE & A7 kLD L —HF—RE K EVE 2 FRET 5
LT, B TAY DR SERICIMA, A XMk :
LRI B - LIRS Lm0 CHlET 5, 7=, Fig 1 PVP L@y I -
IR 2 AT ALCL, 2D TRIEL 0T, 2oty O ERTHERBE].
MRS I OWTEE LT,

[3288] Au'PVP OFAHE: £ 3. AuCly DKEHK (1 mM, 50 mL) (2, 555.5 mg (& / ~—HifL
T 6 mmol) @ PVP (30K/Mw = 40 kDa) Z 1z, 0 CT20 /& L7, KIZZ OKEEIRIZ*
LT, NaBHy; O/KEHK (0.1 M,5mL) Z/Mx, 0 CT30 #k Uiz, HkIoHiAkz AV TR
FMEE (MWCO=10 kDa) 1T &> THME L, BAERZEIZ K > T AwPVP O Rk 21572,
Au:PVP DFLAE : /5 57z AwPVP (RSN AT LRI 73 YEIEIZ Ko TRkl L 7=, £ 72, JEOL
JMS-S3000 (L — ¥ — 5 349 nm) $ L O Shimadzu Axima-CFR (L — ¥ —J% £ 337 nm) %
T, AA A E—RFNT MALDI E8&AX7 b ZRELTE, v U v 7 A& LTIE
trans-2-[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene]-malononitrile (DCTB)% V72, Au /L
& DCTB %, E/VH 1:50—1:200 O TRA LT,

[(#EREEBR] AR ARY MUVZRE T T AT E— 7 DRI oTZ &M
O, B oN=&Er T AX—OEEN 2mm LN THh D I L 03RS L7z, Fig.2 IZ Au:PVP Ot
K72 MALDI H &ALV Mard, A 4 OBEIRBRES EFTCL—F—fELZ% S LA
F AT D AN 2 2 2 & T, BEMOBEER 43 BRI, 3551 &k E L THESH
TW S Z 34 BIRE L CHERE Lz, S DT, BIBIO 720 LW RS 24 BRZEH L



7o 34 BIRIIEHF DL T AX— LGB LTZBEIERTH D Z LD, BB S
W5 ZENEOREMDERIZEZEZ BGD, ZHUTx LT 24, 43 BRIIKFEZ 7 A% —T
WEEEE L THmoRTE LT, 8D D W I AERBRRICE T 2 EERRERICE - T
BE SN AREMENRE X b5,

1 Au 1 Au !
AUz Au,,CF, * Aug,Cl, Bl AugCl,
— Pow. 85
5
S | . . :
2 e e e
2 ' ! '
2 Pow. 70
c
" — ______L_.LLL —
: 1 1 1
S : : :
' i i Pow. 52
. " b | — e ML . m_u‘l

1 1 I 1

20 25 30 35 40 45 50
Number of Au atoms

Fig.2 AwPVP & MALDI B & 222 kL0 L — Y — 3 7.

F7o, Fig. 2OEEAXY M EBELILEZA,
WEDOEEIR AuyCl, (m=0-3), AuCl, (m=0-4),

BAu ClI
AupCl, (m = 0SB SN E— 2 AT LD T BAu. CI,
B L7, Fig3 12, FE2BEROMERRE 2 HHE x B Auas Clx

XL TF ey b LTz, 204028 x \Zxk L T ar it 2 oR
FTEITMA, RETHRBORKEND LT 7 A X —
DY A XL IITEEINT DT DR R D, T OHEHRITIR
SMEIEIC XD EBEC LI RS FILTE oo
el BROHEA O NREIZL > TEPAICHE
LTSI b, WHRETA A M- TEICERE
A LEbO LI ND, R AT b e
7 T AL —|ZBNL LT= PVP (Fig.l &) oh v X O 1 2 3 4 5
—T =4 ELTHFELTWEEEZLND, TRb X

H, I TEHN S NT-EROMEE AL PVP L4 Fig.3 B35 2 A (KO Ikt R EE A3 A & 4
T AL —OMAEH RO E KR L TWDAREED  mxmopiz.

HD,

RS EEES

(BHEE] MALDI EHE0HTICH 20 | HOBER R BRI L A PR SR 1 — ez, I TN
PR B, UK PSR R R RO R SR RIS T o, T ISR RO E
ERT D,

[Ref] [1] Tsunoyama, H.; Sakurai, H.; Tsukuda, T. Chem. Phys. Lett. 2006, 429, 528.
[2] Tsunoyama, H.; Tsukuda, T. J. Am. Chem. Soc. 2009, 131, 18216.
[3] Tsunoyama, H.; Ichikuni, N.; Sakurai, H.; Tsukuda, T. J. Am. Chem. Soc. 2009, 131, 7086.
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Development of a novel pulsed valve for probing large

molecules in vacuum chamber
(Univ. of Hyogo) OTakahiro Tajiri, Kana Sakamoto, Tatsuo Gejo and Kenji Honma

(7] JE % 2 0 kHz~%0 MHz OB E R 2 EHRIC S 2 5 &0 20w m~H0 nm OO0 721135 53 A Bl
FTLZEREILALNTND, ZOM/NERIFEZIEY T HiTBE R F bk & M, B
STEFIZIBIT HWMATIES KT 4 I A POARENTE L CGEFER SN TS, ZOREKIC
LD DI A T = AN, BRA RS DN, —FENREHELT, FyET
VA D D, WERICBEESRF S ERERAEICEF Yy BT VI (REE) BSERIN
5o ZOFx T U EORERIEA IR R 2 B X 2R, O SR L TN 2R ik 23k
RENDENWIBEZXFHTTHD,

PR R EE & 2 W I IR BB ISR T 2B FONEF o EMER S Tn 5,
IHET, WRREBICET WD FOEFREZBNT 2 ks LT, =L7 hrxT L
— (BSI) BRI E — DENRA LN TE T, BERFMIECLY | UMk Ak LE
ZHEAT HZ ENTENR, AROEREZT L2 ZENAMETH D, ZOHIETIE, RO
FHEL TR 3OOFENREZ LD, ORI ZEKHNC PR TEZRFIZEAT
5, QFDEMbIEBARE 23 unBBEOLDTH D, QIRNE LIEZ2 —FIZH 0 H L.,
BN BEOERGFOBWKRPIZE T 2EFRELBHITE S, ZNOOFREEENL,
WP OWE OB A7 MVEBRIL, ZhETICsE SN TEZFEER, [EDE
FARRE & Wl 5 2 & T A OB TIRELHAND Z LR AREL 22 5,

REBRTIE BT B EPMT
[EXeR U] ARk L/f:%u‘é AN g ul
%/\O/VX%GCEZE L:§F< | Light Harvesting
Antenna System
J RNAEBRE L OKOWNE i g
. - - V== . m m 0
@X/\7 ]\/V%/,E\'Jﬂi’ﬂ}k%); ©}=_H>e He + mist N
(I: “@ﬁ%ﬁd“@fﬁi@ﬁ‘/f X\%ng Backlm.sure X r — OZZSE:[!“ ®Synchrotron -
Measurement Part| Water 4 — Radiation Turbo
. =0 umi
,ﬁﬁi Lﬁ_o l Mist Generator -:';l L L Pp
[SEBR] A SEBRCIx, m2EF 3 E——1
1.0x10°Pa
Yo LR N R T % . .
AT D720 BE R ELEE prephragm Pump
2 BE U 7o SR IR A K (K1) EBEEOH

B ANAERD 2 OB Ao



TW5 (K1) o AR CIE, AKE FEHIZEDY 17 Th 2B E KRR 112 X 0 Uik
WERAET D, EHTFOESEERTE2. 4z, KEREF TR un OV A XOHEHREIED
BAIZEF-o T, K212, /2 ANVEOMEZ R Lc, /7 AVERIZIE, Wikt AIZ ki 2 =
ZEHZBANTE HEEIC, "Xy F & BIEL 7 General Valve (Series9, Parker Hannifin)
ERO AT, ZHICED, b Xx U T A A%EZHe E L THRBEEAL, N6 H
AT 77 LR T TR >TVD, Zhid, OBEZEF ¥ =272 S ADUNE
WaBANTDLE ) ZAVICHKEREEE D, QFERICKEREZEZ IR TR 2572 EORED
WETDHIOThHD, FERKREE AT 77 LR 7T E, BHEF v o —IZF—HD
WNERH DA ZEBATHZETINDEHSZENTE D, £/ ANORIZ500 um &
L. AT OEERZ 1~ 2H2 IZRE LT, ZDOEED ) AVNDOESHT X 10 °Pad
Bt. TY U RN—HOENE3X 10 PafRETH 5,
REBRIT, 0 FRFETUVSOR BL

BIzTifote, He %%+ U7 HAL LT, -~ [ =]
EZEF ¥ LN — D FFNC T SRR T Gmmmﬂ ‘
2B AT K OWUN R A WIS A L | Epm S
ko:®m®mﬁmlmwﬂ%15wmﬁé l
SiRERI L. PMT (R928, BT 4+ k=2 i E— Poppet
A) ZHWTKROENRE A7 SV ABH L T =
7o (K 2) /A ZAAGER

(55 - 2] KON ORI 2~
MV ZJIE L7z fE B2 X 312789, M. Ahmed &
(1], MR 222 | L OB EE A O ¥ A
R GFTHZEZRHBEL, 12 0mmOESNR ]
HERENKX S RBIZONTY FAX—F A X gm
BREARDILEBMLE, 2T, BER
R R FACER TS E. 150 £
O fE DIKGFF DI NETFNITAFEL TV D Z &

Z)S % %~ % j/b %) ° ! ! \;L:»’e]englh /nm B "
(X 3) ROB/NER O A =2 v

ZECHK[1] M. Ahmed et al., J. Phys. Chem. A 1994, 98, 12530-12534
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Preparation and Characterization of Polymer / Thiophene Protected
Silver Nanoparticles

(Kagoshima Univ. ) OHaruna Ishibashi, Akiko Kaminaga, Junichi Kurawaki

UF] k% EL SRR B E~OISABHIR SN D720, HESERY v—ThHoLT 47
= EEBT R L BT B ERLAWICET AN R TR TS, T E TR
F R DERRITIEITER S < BE SILTO DD, BEFF O SRIMR FRESOME 5 I IR % - 78R
TR OFRIETIZ, BE LT /R F a2 2 &L <. K0 BRICET) /R 1
DA ALK Z HIE T 2 FHEIES BT STV D, £ 2T, EEER TR X < UG HETT
TAHHEE LTARIMBVEZ WD Z LK > TIRT VR F 2R GICEKT 5 Z LITEIIL
DO TEDORERIZONTHET D,

28] 3 SOEBRRTEREIT 72, 80 COBAT T, LLFICART I A ZER K 50 ml HIZH
g sH, Ran A FRKREZFAR L7, ZOWIKEZ 1312500 L & 0| 4.5 mL OZEFEKEMZ
HZET 10 AR LT, SRR T /) kiT7e & OERY OWIEREMIL, FiEAE T R
(TEM)#BIZS, =X —080 X #4596 iEEDX) 0. 2646 « aHEIRIL A2 bV &2RIE L CFT
o712, EBZRO : AgNO; 0.85 g, R U B =/L ' ) K (PVP) (MW 40,000)0.2 g, i#tHl & LT
AW~ 257107 87 2 U (HMTA)0.04 g, EBRRO : AgNOs 0.85 g, PVP(MW 40,000)0.2
g, 3, 4T=F L UAFTF 47 = (EDOT0.5 mL, FEBHAROG : AgNO30.085g, RV (3, 4=
FLUPFRTTFFT 2 ) R (AF L AR CER)(PEDOT-PSS) 0.142 mL, HMTA 0.04 g
bR LI OER]

FEFROTIE, RISEIETE 1 2k o=
7 A RAKEEE DRI A7 R Vi, 421 nm
fHEIZER T b O ERE 77 A E LGN
¥ RHRT 2RI DABIER Sz, 7T okl
X, BRI 28 472 nm ~ & @R :

Y7 b D EWSIRERP G LT, — 5, T N
Fig.1 © TEM FifR £ 0 FSIEE 82632 0m  pig 1 PVP 2 U Calid L7 gi=r o 1AK¥ilg

YA ZADBENY A RMEZ D OZAEC= pgiyz<s f )& 20 TEM Bl ).



A OIIRE & OIS /R F-23 TE TV,

FERRQ@ T, KIEBMGE 1 %O a4 RAKREKROWIALZ Mk, 418 nm T
(ZE T SR ORE T T RE RN RHRT 2RI B Sz, FER ORI E &b
ORI L T o 7o, BE—27 Ov 7 MIBIg s e -7z, Fig. 2 ® TEM Hif§ X
V. CEHER 75117 nm YA ADOLATROIEIRE b ok F 03k Tz, £72. TEM-EDX
EHWCTREGMNEIToT L ZA, ROV —7 721 TR, 747 =V ORERFIZHET
HEe—7NEHNT= (Fig. 3), ZOfERITAg & SHHAEERAL TWAZ EE2RL TN,

1000 001
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0.08
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& o0e
3

§ oos

Zom |
003 |
002 |
001 -

0
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Wavelength / nm

o
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Fig. 2. PVP, EDOT Z# W Ciifl L 724k A K Fig. 3. PVP, EDOT % W CFifl L 7- 4R
IRERHE DI A7 | )V (FE) & % 0 TEM B4 (F). 2w A RAKEEHKD TEM-EDX.

FERROTIL, 7 0% E TIERHORE & & HITWSLERBEML Tho 7223, 9, 10 IS
X — 27 N L, mEEERICB VT T m— RIS RABLIHI Sz, Figd ® TEM
BRI D, FRHER 4514 nm YA ADOZAFOIRE b DR F 0K TND Z & ZffEd L
7o FEBROD PVP RGER T/ Ki 1 & D & RN /NS < A RME N B KL 23 kT
W, Fo B TREPTANE = IR AT 28R a Ry N OSSR,
b dEZFHE L, 2O O FERZ RO D L 3.66 12720 LEEL —F L7z, 202
LR ERLTEET  a R Yy MINEH ORGSR 2 RNy o T, THREERR
. R FAT7 = RE IREORBEEFOBGTEZIT o7, WLEDKRMZELORERLY .
T2 DA Z Mat U7z 5, ASERSRIESE : 1.0X10° 2 M, RYFF7 = ¥ 1.0X107* M,
MEGEE L L T80 CHRIETHD Z ENmholz, 7RI OV TIEY BHE T 5,

- —15# 30k Fig. 4. PEDOT-PSS %
—55 i 74514
y 02 — sk o5t ANTHR Lz L&
& — 105
§ 0.15 DR T A KA
<, "
. DO AT kv

o%&-

300 400 500 600 700 800 900 1000 1100
Wavelength / nm

(f£)L o TEM [
) (H).
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Imaging of surface plasmon modes in a silver hexagonal microplate

(Waseda Univ.) (OHidetoshi Mizobata, Kohei Imura

[FF] &Rtk 2 tmiEd 5 L, ARBFOEMESH THL 7T X riiitsnsd, 7
FRAEURRIR SN D LRI ER P RIEL L, F LRI NTCES N BET D,
ZO¥EEIT, FROKSHET ) HRIBEA~OISARHRENTWS, 7T AT RS A
HELHEET 5 720121E, 77 XEVOZERET— RIZOWTOMAZES Z ENRAIRTH
Do 7T REOEBEESIIEOEPTIRA L VNSV, ZhE AT D 0IciE T
A— MV OZER G ERE R EBL T E DM FHMBEN AR TH D, ABISETIE, EEELTHEY
N BAIKEE(SNOM) &2 FH W CARABIR~A 7 o 7L — MNIiE S D 7T X T— RDA]
e E1T > 72,
[EBR] RNAFER~A 77 L— MY, BERIC LR > TSR Lz 19, STk
9, 7B =F U U AL poly(sodium styrenesulfonate) & NaBH, ZIRE& L, IBAIEIKIC
HEEER 2 N 2 TEROFERL 2GR LTz, RIT, R &7 AL v U EORAEIRIZIHEEER
EMxCEMBHERS ) 7 L—bE2EM LT, &6, =AKS /7L —hK& PVP, 722/
U ORGIRICIHEERZ T T LA~ A 7 e XL — a8 Lz, Gl L7 L—Fh
TRk 777 AR E Oz S THIERELE Lz, B~A 7 v 7 L— FOYe7fllE i3 0l
SNOM ZHW\W AT 7=, BIOALEEEY Ve —71%, %7 7 A4 N—&{bFx v F o 72KV 1IE
BL72bDOTHY, BORITHK 100 nm TH 5, SNOM O ZEH yfiffeI L #7 v — 7 O 0
BLFABRETHL Z L6, AERICKIT 22 M MREITA 100 nm ThH 5, FiEHIE T,
MBS 7 e — T O L 0 ERE L, RE L OB E ML v X TENE,
B L7z, JEICIE, Xe 77 2EHEE LTHW-, £72, BEBRFINCREERZFEAL,
B ORI EZ T L7z, S H1Z, DDAGHRICE 2EHA T I 2 b—3a Y &2ITV, 1H
BRECESA A —VEHEL, MERKRE OB ZITo T,
[F55L & B 2] SNOM CTHIE L7z NARR~ A /7 v 7 L — bORmEFEEREZ X 1R 7,
X 1(a)FB L OSEM 05, SNAK~A 7 a7 L— NI, %%%2mm,%éﬁ1wmnf&
D ENGND, K 1IN, NAFRT L— OB FER A MLVERT, BiRALY
VL, ~A4 7 a7 b— FNERICBIT 2 FENBEARART MVvE L, 7 AFER ETHIEL
ToBmBNARE AT ML &R L &L, -log(l / I XV EFFE Lz, K 10bICHWT, RERL
FARL, FENAKET W, MESTHOFRHS Z B L CRIE LIZEZ® A~ L Th



Do KNG, FiEAT RV

%, I 420nm, 456 nm, 5 §

30 nmm (IZBWTE—72 R g

ZEBbhD, Ei, W 600 2

- 800 nm DOFEIKIZADORKIY &° < . . .

—7 &R, ZhUE, I 400 600 800
Wavelength / nm

36D L — KT
HOXA7 BTV MELD o | A~ 7 0T L— FOEEREL, L

BOELICHSET D, SBIS, R L— oW E =T, £ A—VF A X 59 umx 5.9 um,
EH L HRER O RS, B byE#EGFZ WM AT v, FRIEFITARFE, FHATEERG
RT,

E IR ROCIRAF PRI TAFAE L 72
W ERIND X 2,3

B (a) 440 nm, (b) 650 nm,
(c) 850 nm THIHI L7=/KA | {
Wth~A 707 L— kO |
BGERG 2R T, MR o

RENZ, B L 7w TT 1R 2. N~ A 7 v 7 L— ol Emh, Bl R
BFEF. Wi, <Az u7 1E (2)440nm, (b) 650 nm, (c) 850 nm, A A—IHA X :59
um x 5.9 um, KENIRIETT M,

L— b NSRBI 22 R 3 AN
Wi, £z, ZOREETE
Mg RICEVETHZ L <
MyMD, BT, ZRbo &
KO #EE D, 7 L— FINHED
ICBWTEA S h 5 ZE kg |

e S AR £ 7 57 L b BB, B
GRS NS KO ZAET 157 (4) 440 nm, (b) 650 nm, (c) 850 nm, o A — T4 A X -
HZENSID (M2 TIEZE 5.9 umx 5.9 um, KA M,

MR E T 2 &N Ch D —F, M3 TEMETMTHD), ZibOfERT, Bl
D ZEEMEED, 7 L— PRSI SN D 77 XEE— FOZEMRE KL TV D
ZEERERT D, BEREGEREICLV I a b — M LEMHEANRY MUE, B2 EEROE
WSR2 EMERICHET 2, —77, AETHEONTZELA A=V, Bl Sz 2E2mestz
HFEVBRIHBE LRV, BRGFETIE, TI7AEREZBEL TWRWZH, O LN
b SN D EMMEEICEBEL 5B TV DL ARER S D, £z, L — MNIELPH DD
JEY A LT DHEIEANER R TEAS L VW RW R EDO L H D, BIE, FERE
L OE R O W 2> b b S 3 5 ZEMHE DRI OBF 2D T\ 5,

[Z%&CHk] 1) D. Aherne et. al., Adv. Funct. Mater. 18, 2005 (2008)

2)J. Zeng et. al., Angew. Chem. Int. Ed. 50,244 (2011)
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Ultra-sensitive absorption spectroscopy using a scanning near-field optical
microscope
(Waseda university) OYuki Tsutsumiuchi, Hidetoshi Mizobata, Kohei Imura

(FF] F /7R3 s 7 L3 B 25 0RHEZ R L, SOICEALT 2 2 & TR 2 fRE
ERBLT 5, T R, RO E LI REEBE KT 5720, F ks
DEREEDFENZ K o TRIFFEDN R E S ZILT 2R H 5, ZNODOREE b2 57
DIZIE, H—hAOREPRLETH D, HFBEE L FHW TR ERIEEIC &0 ZH kL
T OWILART NVERET 2 Z ENAMHRETH D, L, KFEOREL TGO /A X
LU IR TH R ORI B/ NS WD, ZivEaE W TE—F k- ORI RRE 2 1)
ETHZEIIRETHD, T R ARROWIFEE 2 BURET 5 720 121F, BRI L~ LTl
AT SV ORIE 2 FTHE & T 2 @ E RN G EE O EBLR AR R Th 5, Lo RHHE
x T ROV A ZRREICHUIMET 5 Z ERTENR, BOLEEABMPICKRELSTHI &
MTE, KROFES ECMMERD ) A ALV ORBLZRET 52 LN TEDH, 2FED, B
KA LUV R ORI 245 5 72 0121%, Y0 BBEHFEIR 2 56k OS2 EMEE L 0 ©
SOICUNIT D HER S H, AR TIE, B NALEEY; 7 v — 7 NIRRT D
ZRIA U TN BRI 2 KB L, Zha AWTFH 2ROt % B e U7 @
G L ORF 21T 72 o 72,

[F2BR] WIHIE I IV BB AALR B 7 0 — 71, (bR F U IS B T 7 A4 8—D
KHL D, EREEOa—T ¢ > 7, BOERO 3 ERECER L=, b Tix, k7 7 A4
— %% ME 7 ALK FERERIRIE L, a7#n e 7 7y R ORMHEEOZEZFIH L Tx
v F T Uiz, BEDRR D “FHEO 7 oAWKFIREE AN TERSULEIT/R > 2 & T, 77
A NR=SERORETE UTe, 7 v AKFKREERIL, 7 vbKkE, 7o{bT7 =0 L, K
DI TEE KR Z Wz, LEIE Oy F o v 7 OFEIRIZIE 7 vbKE, 7 b7 v
FoUL, KEL:L:LTORETHBL, 2EIEO(LF vy F 4 7211 1: 10 Dk
TR U 72 hRfT 7 AL AKRERIEI 2 AW T2, RIS, ANy B U U 7iEECTT 74 23—
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Optical properties of Au Nanowires
(Univ. of Tokyo) (ORyo Takahata, Seiji Yamazoe, Kiichirou Koyasu, Tatsuya tsukuda

(] SEILFRTHESH U 1 RTEIIL Iz Aul)iEEZED > < D ERITT 52 & TERHMH 1.6 nm
T, REIHDE um [CR3EF /T — (AUNWs) NERTZE S Z &%, 2007 &I Halder 5HYE U
HTHEUR[1]e AuNWs [FBEDEF/Ov R (AuNRs) KD HEBINICKEVEEEAEZHD
ZERIFTRL, BRENBETFEMOBEBUELNEELLT 201 B TH 2 2 EMEE LDORE B
THD. MUWEBREZERT 5. INETHIEERGEDHEENANSNI2]N, KERFEICD
WTIFEEMGRIREN RV, ZITEARMATIE. SHMED AuNWs ZEXFARL. EADNSKTAEXTTO
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