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Gas phase spectroscopy of cytochrome c isolated by using an infrared-laser

ablation of droplet beam.
oYuri Nakamura, Norishi Kawauchi, Hiroya Asami, Jun-ya Kohno
Department of Chemistry, Gakushuin University, Japan

[ Abstract] Molecular structure of protein is strongly affected by the existence of water
molecules. Therefore, the aqueous solvent effect toward protein has been investigated in various
areas. Although the simplest method is a structural comparison between gas phase and liquid
phase, gas phase spectroscopy of protein is not easy because the sample concentration is
extremely low in the gas phase. In this study, cytochrome ¢ (Cyt c), which is one of heme
proteins, was isolated in the gas phase by using an IR-laser ablation of droplet beam. The
valance-selected [Cyt c]?* ion in a quadrupole ion trap electrode was irradiated with UV-Vis
laser (300-650 nm) for the measurement of its photodissociation spectrum. As a result,
characteristic absorption bands related to heme structure (o and n—n*) are additionally
observed in the gas phase, which differs from those (Soret and $) in the aqueous solution.
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Fig.1 Intensity of heme ions as a function of visible laser
(405 nm) power.
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Fig.2 A photodissociation(PD) spectrum obtained from
gas phase Cyt ¢ and an absorption spectrum of aqueous

Cyt ¢ solution.
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under hydrothermal conditions
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[Abstract]

We synthesized Au-Pt alloy nanoparticles under hydrothermal conditions using phase
transition of thermoresponsive polymer. Heat treatment of a mixture of Au and Pt
nanoclusters conjugated with thermoresponsive polymer led to formation of Au-Pt alloy
nanoparticles due to dehydration of the polymer. Since the products had the peak around 260
nm in UV-vis absorption spectrum, structure of the synthesized Au-Pt alloy nanoparticles was
determined to be solid solution. We characterized the products by transmission electron
microscope (TEM), scanning transmission electron microscope (STEM) and energy
dispersive X-ray spectrometry (EDS). TEM images verified the products had the size of
10~30 nm and STEM-EDS clarified composition ratio of Au and Pt. It is concluded that Au-Pt
alloy nanoparticles are synthesized utilizing the present method under hydrothermal
conditions without any chemical reduction processes.
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Fig. 1. UV-vis spectra of samples. a) a mixture of Au

500 600

and Pt nanoclusters conjugated with thermoresponsive

polymer before heating. b) a mixture after heating up

to 100 °C. c) a mixture after heating up to 200 °C.
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Au-Pt alloy nanoparticle.
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Fig. 3.EDS spectrum of Au-Pt alloy nanoparticle.
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Photo-induced Electron Transfer from Cu Nanoparticles to Methylviologen
by Using Clay as a Reactive Site

oAkane Shibusawa!, Masaya Miyagawa?, Hideki Tanaka?
! Graduate School of Science of Science and Engineering, Chuo University, Japan
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[ Abstract]

Usage of Cu nanoparticles (NPs) as an electron donor has recently attracted much attention,
while photo-induced electron transfer, which may be one of the most important reactions, has
not been investigated yet spectroscopically. Methylviologen (MV?2*) is a well-known electron
acceptor, and its photoreaction has energetically been investigated on clay nanosheets. Because
we have reported a synthesis of the Cu NPs on saponite (Sapo), one of the clay minerals, we
have investigated photo-induced electron transfer from the Cu NPs to MV?*. Upon UV
irradiation to a mixed solution of the Cu NPs and MV?* on Sapo, absorption bands assignable
to MV** appeared. These bands were not observed in the absence of the Cu NPs, indicating the
photo-induced electron transfer from the Cu NPs to MV?*. In adittion, the relative amount of
the donor (Cu NPs) was much smaller than that reported previously, suggesting that the Cu NPs
were diffused on Sapo due to weak adsorption to reduce MV?* efficiently.
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Simple synthesis and spectroscopic characterization of gold cluster

in water/dodecanethiol
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Department of Chemistry & Bioscience, Kagoshima University, Japan

[Abstract]
Metal clusters consisting of several metal atoms have received significant attention as novel
nanomaterials because they exhibit properties that are not seen in bulk metals. The energy
level of metal cluster is discrete due to quantum size effect, and it shows emission peak in
different wavelength region depending on the number of atoms constituting the cluster.
Therefore, it is very important to develop a synthesis method that can control the number of
constituent atoms for controlling the properties of metal cluster. In this study, gold cluster
(AuC) were synthesized by a very simple method involving dispersion of alkanethiol in water
to prepare emulsions and mixing it with a chloroauric acid solution. The synthesized AuC in
water/dodecanethiol system show weak absorption peak at around 400 nm. When the
synthesized AuC was excited with ultraviolet light, an emission peak was observed at 607 nm.
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Fig. 1. UV-vis absorption (red) and photoluminescence
(blue) spectra of AuC. The inset shows image of the AuC
under UV lamp.
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Synthesis and characterization of chiral Aul3 clusters
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[ Abstract] Gold clusters have received wide research interests due to their various
physicochemical properties arising from gold geometries and/or nuclearities. By using various
diphosphine ligands, we have succeeded in syntheses of non-spherical gold clusters with
intense absorption bands.!"! In addition, we found that chelating DPPE can highly stabilize a
spherical Auj; core and the cluster exhibits unique absorption and photoluminescence
properties.!'?! We also reported a regioselective introduction of two alkynyl units on the

. 3
“magic-numbered” Au;; core.”!

In this work, we succeeded in syntheses of chiral
diphosphine-protected Au,s clusters, and evaluated their optical activities. The effect of a

cluster-n electronic interaction on chiroptical properties was also examined.

[+]

YT YA ADE&aT FEREERI0ERRE) 2R ALY 7)) &7 5 A% —
L. 27 OB - BRI EOENREO DIPTSR E R KT T 2 ERHE SN
TN et ST - BA AR QoMK - 8B T5R) il T LK
AuBZE, BWEREMERTZERTRINTEY, InmEEOE&RE 2T &2HROET
NG L L THZEICHW LTV S, Lﬂb TS MBHONTETZHERAT

BUL DA, 27 7 AKX —d, ALFER 7% IZZ LB BB THDL Z &b,
‘ NaBH, .o el (' ?( -;‘j
. EtOH = EtOH e
Au,LCl, (Au,;, Au,g, Auys etc.) [Auy;LsClLJ?

Y. Shichibu et al., Small 2010, 6, 1216.

© e MQ

t : OCH3 ©/OCH3
DPPE (R,R)-DIPAMP (S,S)-DIPAMP

Scheme 1. Synthesis of [Au;sLsCl,]** and their ligands



DB ORBEANEECTH 72, UHFEETIIINE T, “JEKRA7 1+ (DPPE) %
AW s T A2 —EIEOBREND . BWEENEEZRTAu,Y 7 AX —DOERRIZAK
YL, £, a7kt U ransfiill & 52O DCIHFA R & K7 /L% CE#LTX
52 Do TP RWFFETIL, DPPEREFIZEL L2 % T V7R AR A7 1 LV (R,R)-,
BIOL (S5,5)-DIPAMPE BN+ & T DAusY 7 AX —DOAKEITV (Scheme 1) | 15
BN T AL —ONEEMN 2R LT,

[£8] BE#RPICHe, (RR)-, (S.5)-DIPAMP DZFNZENaHNTEY T AL —DH
aATole, =L 7 hu AT L—A F AVEEST D BN T A Z—IX(RR)-,
(S,S)-DIPAMP ZBfii+ &5 Aujs 7 7 AXZ—Tdh 5 LIRE Sz, *'P NMR 22”7

MG ARG ST T A X — 3R THRFREDORVEEEZ &L > TVnWDH 2
E DR ST, HREE XSS HI1X, 2607 T A X =N T wEREEED
Auy 27 ZFFO—F, ENENDORNIRENSANY T 4 —P - M R EFF>Z L3
Nl

[FER - BE] WA~ hLVHIE
iTolzl 2 A, BEER® DPPE BLfL
Aupy 7 7 AL — CHL LTI D E
W=7z (Figure 1), —J5, CD A%
7 hV TR, BERD Auiz 7 7 A F —
T 7ML SN o=
v b UENRBE LI, T2, Aws 150 - cD —
75 AR =D& T AEOWRILEIZ 100 A

Abs.

- Positive
yEa ey b ATHEBILE b ORER mpmgaf\f effect
S, Eoay FraRERTLO £ o f—> .
73(R R)-DIPAMP BLfL 0 Auys, o= © 1 V] |\ [ Negative |
vy bR ER T L 0 O Vv’ i ,
(S,S)-DIPAMP BCALD Auyz 7 7 A X — T 200 500 800 700

Wavelength (nm)

Lol RITENT g FMNT Figyre 1. Uvvis and CD  spectra  of
1.0X107 (587 nm) & fllDF T /142 Ay, DPPE(brack), Aussi(S,S)-DIPAMP(blue),
FAH—LFRIRBEOELA R LT, & Aul3:(RR)-DIPAMP(red)

5T, ARG L Aups 7 T A X —

DO PLWPEZEAT /IRl T A, FHAHWRDBMERE SNz, I, CPLHIETIL CD &
N7 RV L RIBRICE TGS R S Tz,

[2E 3R]
[1] K. Konishi, Struct. Bonding, 2014, 161,49-86. [2] Y. Shichibu et al., Small 2010, 6, 1216.
[3] M. Sugiuchi et al., Chem Commun 2015, 51, 13519.
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Construction New Photoresponsive Systems using Semiconductor
Nanoparticles - Diarylethene Derivatives and their Interaction

oYuta Usuit, Daiki Shibayama?, Ken Kinoshita!, Kenta Uemoto?,
Tetsuro Katayama®,Masakazu Morimoto?, Masahiro Irie?,Naoto Tamai’
!Department of Chemistry, Kwansei Gakuin University, Japan
2Department of Chemistry, Rikkyo University, Japan

[Abstract] Diarylethene derivatives (DAE) are well-known compounds to show reversible
photochromic reactions with UV and visible light. On the other hand, semiconductor
nanoplatelets (NPLs) have higher absorption coefficients and narrow luminescence spectra
than those of quantum dots (QDs). The characteristic feature of NPLs is much longer lifetime
of multiple excitons than that of QDs. The effective use of multiple excitons may facilitate the
photochromic reaction of DAE attached to NPLs by energy or electron transfer between DAE
and NPLs. In this study, we constructed new hybrid systems of DAE with several kinds of
NPLs. Luminescence switching of these hybrid systems were examined by steady-state and
picosecond luminescence spectroscopy.

[FF] sk ki, EvEe
IR NARE H RO 2 & B IEHAE -
B WR OIS AR ST
B 2B DT R OhiE 1 2t
Doy ROEIRE L FHA/EH &
W5 LT, B E A KT
B TE S, £V T Y — Scheme 1

TT VRBEIRDAE)NL, 74 b Xy 7 ORI XY I R EEOE R B b s
D2 ENAERERMEEMTH D, ZDO 74 Fr a7 IGIC K o TERERT 2R OFREIR
REFIE NI SN T D, ARIFZRICBWTIE, ZREFERIZ L D3 =% o k2 0fEfmn
BN EL, TV =T VHBERANT R L X =W UEFDOZITE L 2RI =
ETT74 b7 v v 7 i(Scheme D) DIRHEIZ D72 235 EWIFF SN A 8K FL— Ly
F (NPLSIZ DWW THI AT HINE T AT LAOEEEZHIFE L, RINBEMEY TV — x> T7 ViFE R %
flize D NPLS ICHEG LTenA 7Y v RREME L, IHIZ, ZNHLORDOE 41 F
7 AW R L— Y — 3 YIRS K 0 T L7 D TS T 5,

[328% - B3] Cd myristate, 1-octadecene (= Cd RiiBR{A, Se RIBRIAZIEAT S X A 2
V7L ROGIREE 2 HlA L, fRAERI & LA LA UlEAE VT 4 8[1], 5 /B[2] CdSe NPLs



EIEV 437 7=, £7=, 4 J§D CdSe NPLs & Te RiBE{AZ7EA$ 5 Z & T CdSe/CdTe
core/crown (c/c) NPLs[3]% & H% L 7=, CdS NPLs[4]iZ>W\CiX, 1-ODE, EEfEV R v
D IKF, A LA R, £ LT 0AM BREEATERAR 2 ml 2% 100 CC 1 BefsE L
7o £D%, ERFFEKT T 10 s ESE, BRETRAL, =%/ — L THEH
# 12000 rpm T 10 47 il L5 BEd % Z & T CdS NPLs 2 ik 2 1537,

i 2 D NPLs JHIZOW T HIEMEFBMEE(TEM)RIE, =R F—080 X #oth
(EDX)HIE&#1T 7=, Zi 5D NPLs (2 DAE %W &8 hybrid ZREMEEL, B0
TEH G & R 0 R E 24T - T,

(4R Z2] 45 LI AML 5L O'MLCdSe -

NPLs |22\ T STEM 7> & S5 A X% LK
HoHE, FNF 2.8X102nm?, 1.7 X102 nm?
T o7z, F£7- Fig. 1 (ZFE 4 D NPLs DI,
TN AT VA~ d, CdSe NPLS (22T,
JEX /MBI 5 Z & T heavy hole HEDOWLIY &°
— 7 P& %510 nm 5 550 nm ~D Ly K7
NBLAIC X, SCHRE[L2] & —E L2 & D i J
4§, 5JEH7 CdSe NPLs & &R T & 7223537 A
%, CdSe/CdTe c/c NPLs (23T, EDX JHlED 0 N
R, a7EE2 b POMHIIZiZ Cd, Se DY 300 400 500 600 700 800
—7, 7T Y UBICILCd, Te ® v — 2 B Wavelength / nm
TX7z, HITCATe IZHEK L TWDH EEZX B Fig. 1 Absorption (solid line) and luminescence
DU B — 27 73 580 nm (ZHEHIC &, SCHERAE[3] ngté%%':\rl‘g)ljpﬁgfz &vaéggile\éT;S'
i ki;ﬁﬁﬁ?ﬂfﬁgg Csﬁg';:’n (75 ??750? r’n}i (c) 5ML CdSe NPLs, (d) CdSe/CdTe c/c NPLs.
FHEIZRBER N R DA, o> NPLs 125~ T Iy
FAETPEENE L KT LIRS LN, 1y
F7- 48,5 E? CdSe NPLs % H\ 7= CdSe-DAE
hybrid 2 OEE CHIE, H—FREECK D 0.8
HOGFFMIIE T, HENIEE A CBIIS R
Mo T=, fit-> T, CdSe NPLs & DAE D AH A /EH
TR T/haneEx bivd, —J CdSe/CdTe
c/c-DAE hybrid %2 T, & JEHIE DRSS, DAE 0.4
FABRRIZ X % CdSe/CdTe c/c NPLs D234
34%, wtFEmDORFEENL 57.4 ns 775 30.6 ns 0.2
COR(EPBNT ST, ST, CSNPLs 21 Fig.2 Optical switc:\:iyr:;e:)f luminescence
TenA 7Yy FRIZBWT, BHPABRKSUE 2 0 K ; ;
7 LTI L (1/10) DT A DVELEI T 7 (Fig. 2). spectrum of CdS NPLs-DAE hybrid system.
LU, 4BEIBLREIC D &REME O Z L EN A LIz Z L n, BIRBRKIGS 24 0 K
J°Z & TDAE OWENENL LD TIH W ERIBIND,

[2530ik]
[1] S. Ithurrial, M. D. Tessierl, B. Mahlerl, R. P. S. M. Lobol, B. Dubertretl and Al. L. Efros, Nat.

Mater. 10, 936-941(2011).
[2] D. Kim, T.Mishima, K. Tomihira, and M. Nakayama, J. Phys. Chem. C, 112, 10668-10669 (2008).
[3] Pedetti, B. Nadal, E. Lhuillier, B. Mahler, C. Bouet, B. Abécassis, X. Xu, B. Dubertret, Chem.
Mater., 25, 2455 (2012).
[4] Y. Sushma, S. Ajeet and S. Sameer, J. Phys. Chem. C, 121 (48), 2724127246 (2017)

Absorbance
Luminescence

/1o

0.6

-e—cl




4P067

PdF+/ —bMIXFShf=-£F /) TD

p-= k07 xz/ —LETRIEGIZE T SAEESE
PR B
ORMMEE, miifhAR, BimSEE, 0N

Catalytic activity of Au nanoring supported by Pd nanosheet for p-
nitrophenol reduction reaction

oYushi Yabuki, Takumi Takatsuki, Yukie Yokota, Kazuo Watanabe
Faculty of Science, Tokyo University of Science

[Abstract] We focus on bimetallic nanostructures consisting of Au nanorings supported by
Pd nanosheets. We synthesized Pd nanosheets in the liquid phase, and grew Au nanorings using
PANS as a template (PANS-AuNR). We investigated the catalytic activity of the PANS and
PANS-AuNR for the p-nitrophenol reduction reaction. Both promoted the reduction reaction
but showed different time evolutions. The results under light irradiation and those using Au
double rings supported by PANS will also be presented.

[F] AuT /U > e AR CRRIFEE 77 A s (LSPR) & @it T& |
KAV EE COBEHRENBHR I N TWD, —F, fiiiEE o= VBB SR O Pd
7=/ — b (PANS) (347 (& S nm) TR EDA R E <, fE~DISH IR ITH
Do BxRIZZO ueE T MERICER L TIlFE 21T > TV 4,

A7 TILET%AE T PANS 248 L. Au % PANS OJEZEICE S8 Au T/
Vo wER LI, p-=bha 7= /) —NAnbp-T 2/ 7 x /) — b ~ORITHTEB T
LPdF J — MIEFR S =4/ U 2 7 (PANS-AuNR) D i 4 (2D TR~ 7=,

[FE]I N N-U AT NABENLVLT I REERFTPARIBREATH LT VT AT BT LT
thR—FE7 B TELISE, BbETF VNI ATFAT UE= T L AT H L
RN BZ o TAT UVHEO—BILIRFEE XY vy B TAIE L THWD Z & TR
FESEDZ EICE 0 ASAE THED PANS 265 L7z, WIZ PANS &R I — Il E
THALESEE KIS ZTEAL, TAILE VR TERIET 5 Z & T Au % PANS O &%
2R &H . PANS-AuNR Z# &Rk L72[1], 5O AERMITT & AT X B8 L=
DB Lo CHEIRN L, =% 7 —/LE 2 I3KICHE S S TROFERICHE T Lz,
FmE - BHMEE (TEM) THAL L7Z PANS-AuNR DA X L JRIR 28 Lz,
WITANZ NaBHs & W o p-= b 7 =/ — )V DR T

% fbliEE D PANS & 5\ J PANS-AuUNR #0012 754

B L O LD 3 DSOS TRIGETT > 72, NaBHs & 1 P
AT A 04y & LT ImIKDOWRIN ALY bV 3 k& e
1 30 4YRIBIGE U CRUSOHENTHE 2 HerB L. Mgty v 2 3 L/
~7z, -

i
[#ER - BE] Fig. | I[CARL7ZEER 25 nm @ PANS-
AuNR O TEM # % 79, Pd BT/ o — FOsNE 2 5 50 nm
X9 Auki 73R L CERIRBEZ B L TWD Z &8 Fig. 1 TEM image of an Au
#leiasni, nanoring supported by a Pd

Fig. 2 124 % L 7= PANS-AuNR DT % /) — /LI COWIY A nanosheet.



R MVERT, AuFh 2 U THED 2SO T RAE Y — 27 23 520 nm & 950

nm fHITIZEH STz,

p-=hu 7=/ — /LTI E 400 nm (2%
NEe—27%HD, TOE—TIRENGIE
TCEUS BT % IR B2 AL % BB L 72 (Fig.
3), MEHEHIISUGRER] 0 43 COME THIAEAL
L7 — 7 s (FEXHREE) TH 5,

it 22 L ORI 30 0% b B — 7 RE
DR T, BICKISOEITH R B 7R
o 7=, PANS & A U ME PANS-AuNR %00
ZT-HAIEE BIZ30DITETE— 7 5RE
X 0 1L SW =2 &b, ZBNIET
s zEEtE L7e &5 25, PANS-AuNR T
ISR N 12531272 D ETITIZT EA L
AT L TR o 723, 12 S LU D
IR L7z, Zauid, PANS O(111) ikt
AE WU & BRI O (100) 1 23412
b Z & TGO L LT
DEEZLND,

WOH X, LS T CRERIZE TR E 1T
STFER, MOVPd T/ v — MIXFEEn
T TN T a gt L CHWEE
TERRZ DWW T H AT 5,

[2% 3]

[1] W. Wang, et al. Nanoscale. 8, 3704 (2016).
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Fig.2 Absorption spectra of PANS-AuNR dispersed

in ethanol.
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Development of superatom synthesis using dendrimer template

for bismuth element

oReina Hosono?, Tetsuya Kambe!-2, Shotaro Imaoka?, Takane Imaoka *?, Kimihisa
Yamamoto 2
!Laboratory for Chemistry and Life Science, Tokyo Institute of Technology, Japan
2 JST-ERATO, Tokyo Institute of Technology, Japan

[Abstract] ‘Superatom’, which is a cluster demonstrating an elemental atom, has attracted
much attention these days. In spite of the unique properties, the superatoms are difficult to be
fabricated. In our previous works, we have achieved precisely controlled assembly of metal
ions and synthesis of metal clusters by using a phenylazomethine dendrimer (DPAG4) which
has a gradually different electronic density in the skeleton. Recently, we have succeeded in
solution-phase synthesis of Aliz™ by using the dendrimer template.

In this research, we expanded variation of consisting metals from aluminum to bismuth
element. Bismuth, which is a heavy element in group 15, possess 5 valence electrons derived
from 5p and 6s orbitals. The use of increased valence electrons will lead to change the
superatomic electronic structure in the cluster. Therefore, we investigated synthesis method
for the bismuth clusters with a specific atom number using the DPAG4 template. The obtained
clusters in the DPAG4 were protected by polyvinyl pyrrolidone (PVP). This polymer
protection enhanced stability of the inner clusters from air-oxidation.

[FF]

BAE 2 DEAEDJFE T TR S D 2R 7 7 A2 —I2I1%, e BEUoMmE 2 R7
HEENFEL, ZRoI3@RE T & LTER STV AN, Z ofE113kkx 72508 O
REPIFFSNTNDD, TOEMPRETH D, T E TRIAEGHC, BAhLTIr#
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MR CIIBFBEARN A TH 7 2= AT S AF T R ~— (DPAGY) DK
RpGBERELZHRE L TWHE, it BMR&EDFTHLT FY ~—03, NE
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R 5 = & T A I/ L7 s 5 2 5 — _
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MR THETH D E AT AL, s, pBUBHOEOUIRE  swetsogen

72 5 DOE T 2RO, ME T AT Z & Tl fZ NNNNNN NN
JAFO F#UESS G WuEZ 54 S8, MAGREED 2 AV s
Ok BT REDORIH 2 ATz, 7=, WELEY o » »

U T AR — b G OB TR 210k 0 Mheew MANA
VBRI L ZIMH TEHEERNY v —R#E LR 1 v v
LD T, {#J@—VC{E&%@— A, Fig. 1. Design for a new superatom

consisting of bismuth atoms.
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The single-particle photoluminescent microscopy of AgisAui. alloy
nanoclusters

oYuki Kobayashi, Yoshiki Niihori, Masaaki Mitsui
! Guraduate School of Science, Rikkyo University, Japan

[ Abstract] Lower polarity gold-silver alloy clusters [AgxAuzsx(PPhs)10(SCsH17)sCl2]%*
(AgxAu2sx(SCgH17)) were synthesized by changing the ligands of previously reported alloy
clusters in order to perform photoluminescence (PL) microscopic measurements. Even if the
ligand was changed, there was almost no influence on the optical property value of
AgxAuzs.x(SCgHz7). By decreasing the polarity of the alloy cluster, the dispersibility in the
polymer matrix was improved, and the application of photoluminescence microscopic
measurement became possible. PL properties of AgxAuzsx(SCsH17) in polymer matrix was
investigated by the single-particle photoluminescent microscopy. Photoblinking and one-step
photobleaching were observed for each bright spot in PL images, ensuring the observation of
photoluminescence from single-cluster.

[FF] &7 OB THE TR SR 7 AKX —1X, ORI 1508
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YINNE LT TR MO EZFHET D Z LN TE TRy, £ 2T,
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L—H =2 RS Ut T, =R - BUESRME T TRIEART Mv, FOMEE, St11HR
DAHE 21T > 72,

[FR-EZR]E547 T AZ—DIEA L T— FICBITHESIFE & A2 L% Figure
NIRRT, AT LI, [AgAUs«(PPhs)1o(SR)sCLJ? (x = 13) IS nd e
— 7 NERI S, HEIIDP ARSI TWD Z MRS, Tableliz7 7
HIE D> B 45 BT B DO TR %2 7”97, BT % SCaHaPh 2> 5 SCeHir ~A 45
ZET,AEY TAZ—DHUKMEE I EXETHRMMEMICEEIZE A LW &
Ny Doz, F7=. Figure 2i2Zeonex (es=2.3) WHEFHDOELET T A X —DFHA A —
TDO—Hl T, AgxAUsA(SC2H4Ph) IR & 72 il i 78
SN S I DI Ly AGAUs(SOHIMIN S 7 | At CRISCIPCLE
RN TE 2, BNA A=V FROIERE ORI I
L—W—ZWE LA, T T VIETH
DT FE AT MV EFHU LTZFEIE A~ FLns
B X7z, AgrAUsx(SC2H4Ph) 1T AgisAu12(SC2H4Ph)
VSN DR D 7 T A2 — TR NIREREm < T2 &
DHRE SN TWVWD[L], Mo TIHNA A — T H DR
IZAQ13AULR(SR)TH D Z ENRIBEIND, £7-, K
A A=V OB RITI T DR NRE DR LA B
PR L7z & 2 A AGAUsKSCHIPh) IZ B W TIFZEEME 00 w00 3500 3500 3900
DHBENBIEN, DO LTy T AT —NEE "'

LT s - b afBL Cnd. —F. Figure 1. ESI-Mass spectra of AgxAuas.x-

. R (SR), R = C;H4Ph, and CgH37.

AgxAU5.x(SCsH17) TIE—EtBE D IR E T Y v
XFUUBBRESI, ZOZ EITHESTL ORI
DEHTETWLZEZRLTWS, LED X O
B T2 EETHZ & T, v N 7 APITIREEIC
S EED T ENAREIC R T-, 2O X DI, HEk
DFUFLDE AT T AL =D 572 DRIk L CHL—f; Figure 2. PLimage of AgisAu12(SR)
FEMETONNEITH) 2L T, T o 7Y% (@ R=SCHPh and (b) R = SCsHy

PEBRT" D 2 & A5 FTHE £ 72 Taple 1. Photoluminescence properties of Ag«Auzsx(SR)
D . Ag13Au12(SCsH17) D i

[Ag,Auys_(PPhs),o(SCgH7)sCLy >
x:1|3 1|2 lll 1|0 9I %IB ? §

Ion intensity / a.u.

R (b)

cluster A8peak /NM 28max/NM Tem /ps Dph
RERT DI T AT =D 7o Npn(SCHPH) 372,427,642 701 51 041
E1A 2= A N ol -
24T 5 2 EAVATREIS  Ag Auss(SCsHiy) 370,427,638 701 51 041

otz
[ 3CHR] [1]'S, Wang et al., Angew. Chem. Int. Ed., 2014, 53, 2376-2380.
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Exiciton Dynamics of CsPbXz — Pt Hybrid System
oTakuya Sukeyoshi, Tetsuro Katayama, Naoto Tamai
Department of Chemistry, Kwansei Gakuin University, Japan

[Abstract] CsPbXs (X = ClI, Br, 1) have remarkable optical properties such as high
absorption coefficient and luminescence quantum yield as similar to organic-inorganic
perovskites. In addition to these properties, CsPbX3z have higher fatigue resistance and
humidity stability than organic-inorganic perovskites, which will make CsPbX3z as new
materials for various applications such as solar cells and emission devices. For applications of
CsPbXs, it is important to reveal the interaction between CsPbX3 and other substances. In
CsPbBr3 - organic accepter hybrid systems (HSs), carrier transfer from CsPbX3 to accepter
molecules has been studied by time-resolved spectroscopy. In the present study, we
synthesized CsPbX3 and constructed HSs of CsPbX3 - Pt nanoparticles by adding Pt precursor
reduced with oleylamine. The exciton dynamics of these HSs were examined by femtosecond
transient absorption spectroscopy and picosecond single-photon timing.

[FF] CsPbXzid, AR NA 7Y v R 7 A h A b & REERICE WA
WRE IR PRER R 2R > T D FRUSIZ, CsPhXs [XMHEMESe
MYEPEICEN, KEGEMSCHE A EHIRIT CE 52 20 AR ST 5. CsPbXs
ZINHTD7-012, CsPbXs & B2 WEEOMAEERAZHLNCT D Z EITEET
b5, CsPbXs I, AN+ THDL T = /) FT o0 F ) vaXdx VT T 7%
=L L TRE ST ROF Y VT BENY AT 7 ABKEM RS E VIS
MZEINTWD [1]. LarL, CsPoXs E EEBDONA 7Y v RRITHBIT D14 A
27 ZADORFEEREITIZE A LRV, F T TAIZETIL, CsPhXs #au A RERT
HELEHITESRET JRITTHDHEET /i1 % CsPhXs ICHEE ST RO LT
STz, EBIT, EOJERHE, FRCBE FREfM A A X7 2% 7 = A NESRIEWI
BLOFSRER 0 T X VLN LTz THET 5.

[EBR] AL AL EFLANT IV ERH#ER, ML %
Wikl LCTanm A RERKIZEL Y CsPhXs ARk L7z [2].
HoPtCle £ 721 PtBra e 4 L A L7 2 CiE ot 872 4RI
& [8]Z= &Rk L7z CsPhXs IZiN%, HEfE A TV CARKIY) ZHL .
DERE, P CTHAOBMEHE T CsPbXs- Pt HSs ##E5E L |
7o B ORISR I X EB A E B E L AV TIT o 72, §
Flo, 7= MOEEI LN L7 Ti:Sapphire S
laser DAY DO—F % BBO (258 U THRAE S8 &k
(hex =400 nm) ZJFHESEIA, BIHDEIZIT 2S5O 72 Fig. 1 STEM image of
AR & BRI LR AE ST a2 Az, CsPhCls -Pt HSs.




[#5 5% - £2£2] Fig. 1|2 CsPbCls - Pt HSs ¢ STEM

&9, WUAIEO CsPoCls SIS e, g | 4 —  CsbBy -
EHT DRGSR, S F L7z CsPbCly D44 X3 K £ 2 Y __ CspbBr,-Pt | §
7 (9.0+x11nm), Ml 71x11nm)yTHHZ En £ ¥ s =
HomE ot £, CPChicEA LTS £ | [l T :
&F JRIT & BB D VB S . = ' z

Fig. 2 | CSPbCls - Pt HSs OURILE L O 2~ & l\ 2
U M VERT. BILAASY RLVTIE, 310nm fHE - of , , -

300 400 500 600

WZHTT2 7RI e — 7 B sz, 2L, AL
ANT I EBRENCINZT-Z L2k v, [PbClg]*
W LT LIl =2 ThHrEEZLND.
Flz, FBLREDOE LWIESBIHI ST, B
BV 0.5%0 5 11% % THE K L7-. CsPbBrs
- Pt HSs T% [A4£IZ 310 nm ffHEICHii-/s e —2
DNBLH S A, FEIETREE OB BN S i-. ROt

IR 16%7> B 50%IH R L7z, P —— (PR TP
Fig. 3 (Z CsPbBrs Ot 7~9. CsPbBrs §
HRTIE, BEOBRRyTREND. Tt © 10

CsPbBrs CAEK L=+ U 7 HRHEMEAET DHIIC
CsPbBrs ZH D b 7 v 7% A b~ )| B
LTWAZ EHEWKLTWA., —J7, CsPbBrs- Pt
HSs Tif, 13 & A P THEL TS,
L, BEEESSEEILICLY, ASNE
mh7y 728t L, b7y A Fs
BEETLO XY U TRHIRESNZZEICLDD

Wavelength / nm

Fig. 2 Absorption and luminescence of
CsPbClz and CsPbCls - Pt HSs.

4

—— (sPbBr,

Fig.

3 Luminescence

50 60
Time / ns
decay of

CsPbBr3 and CsPbBr;z - Pt HSs.

l I I I

DEEZLND. Z or

W EL N 43 Y612 KL W CsPbBrs Tl 508 nm, S 08

CsPbBrs - Pt HSs TIE 511 nm (7 U —F 572 3 o6l
BRISN. Fig 4 CZNTRORICET DR £, —— CsPbBr,
WIFECO T ) —FF 5 ORBZELE R 2 — CsPbBr, Pt
WORE, tNZho7 ) —FEE0ws B 5 02 HSs ]
Y 1%, CsPbBrs Tl%230fs, CsPbBrs— PtHSs T 00 = b ” S0
1£340 fs THDZ EMPABLMNERST. Pt & | Time /ps '

CsPbBrs IZ#A4SEDHZ L TT U —F{E 5D
HENYPRELS o722 LG, CsPbBrs N T
ERENTERFI =R L —Z2FOF v U T (K
v hXr UT) BDRENMEINTWDZ EWRBREIND. £72, B dEs EiF i
DI TT U —F{5 512 Auger B & & A LD BWEEEAR Bl S e, 77—
JURHT % AT o TR 5 Auger FRfG & DI ESIX 47 ps, CsPbBrs — Pt HSs Tl 63 ps & fi
EH .

[ ik ]
[1] Wu, K; Liang, G.; Shang, Q.; Kong, R. D.; Lian, T. J. Am. Chem. Soc. 2015, 137, 12792-12795.
[2] Protesescu, L.; Yakunin, S.; Bodnarchuk, M. I.; Krieg, F.; Caputo, R.; Hendon, C. H.; Yang, R. X;
Wialsh, A.; Kovalenko, M. V. Nano Lett. 2015, 15, 3692—-3696.
[3] Newman, J.D.S.; Blanchard, G. J. Langmuir, 2006, 22, 5882-5887.

Fig. 4 Bleach dynamics of CsPbBrs; and
CsPbBrs - Pt HSs at early time.
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Centrifugal purification of gold nanorods by using CTAB/EG density
gradient system and formation of the ordered structure of polymer-capped
gold nanorods induced by an external electric field

oToshiaki Fukagawa®, Mana Kumagai!, Kazuyuki Hino', Yoshikiyo Hatakeyama?
! Department of Chemistry, Aichi University of Education, Japan
2Graduate School of Science and Technology, Gunma University, Japan

[Abstract] We prepared gold nanorods with aspect ratios of 2, 4, and 6 having almost the
same length of longitudinal axis, and purified them by centrifugation using CTAB/EG density
gradient system. We observed absorption spectra and small-angle X-ray scattering (SAXS)
profiles of polymer-capped nanorods while applying an external electric field. When the
samples were applied the electric field of 7.6 V/um, SAXS profiles indicated formation of
hexagonal structure of polymer-capped nanorods. We discuss field strength dependency of the
formation of the ordered structure of them.

[F] #xiZonEclc, RUVRFLUFF—L (R ~—FF—L LK) BiES
L7447/ vy Rkt LC, MRES OHIINC X 5 % OEAESLE DL 2 WL AT
LB X OVNME X BREGEL (SAXS) HIEIZ X v BEtLTWnb. &)/ oy Rik, Bk
DF kA TR & R OENEIUCRTEST 525077 XE RN R
T, BREBEOMKEREITT A7 ME (AR, EHiORE X /il X) ([2kFT
L. —JF, SAXSiklE, T/ RiToREE, B, EAHECETLIEREEZD.

INHESGZHINLC, 7/ ey REES RIS SELZ ENTENE, FUH
75 ANEFT B WEIHICH LTy RAKREREZ 6T 50T, HEMEMRTE 54880
TR CRIUIHIR L, BEOZIEED T 5. —F, XTI 250805
INMATEDBD T 572, SAXS BEEIXHAT 5. Hx LI ETIE, N v—FEes
F ey RIZR LT, BEEINC L % SAXS S8 DR, B L OEASREEDOE(LIT kT
i3 B EREE AT B D TR OB b il Lic. RRICHER & 0%, A 2.5 Vipm
DFEY OFF %12, SAXS 7u 7 7 A AWM KRESE(L, 7/ 2y RO RIRICE E
Lle~F T AEEICKHICT A - 2R L2 & Th D.

Tex i, &) vy FERIFICART 2B 21X 0o LT 2RI, B
WX D& vy ROESIEKZRET D B2 TWD. FFIZ, NaOL-CTAB & CIE
WSS/ vy NIZIRETHLT-H, TOMRNKEW. £ T, CTABEG EE
IR DOBREARAZ A LZm LD -> T, &F7 /vy ROBHAEITH) Z &I Lz,

AWFFETIE, NaOL-CTAB 2 CERIL 7247/ 1 v KiZxl L C CTAB/EG % & AJfd
ERAWCEOERMTZE, Zno R ~—%fEia st e)T / ay o vz
AU Z X U CAMNERES 2 FIAN L 72 23 BRI A7 R Vs KON SAXS JIE 1TV, B
BRI L DEAHEDOIRETARDL L HNET 5.



[328%] (J/ = v F) NaOL-CTAB &M 2 iy FiEtER] & E & AgNOs DIFELE
T, HAUCl ZF2-°oiBn L, £ ZICHERDE HCl 22X 7. Ehnrb 7 A au
EUEEMA T LS BEIR LRIy — FRREMZTET /7 ay REER L. &
JF vy RO AR L, REEHEFIORASE, AgNOs, # HCI, > — REKOE% K
T5HZ L THIFEILZ[1]. O EARY ~—iE#) 0.02 M CTAB KIEIK & EG %k
AL C, 80, 70, 60, 50 % CTAB/EG A & {EH# L 7= (80 % CTAB/EG i%ik|% CTAB :
EG=1:4 D). 15mLELTF =2 —FIZJED S, 80, 70, 60, 50 % CTAB/EG &
WA 250 uL 92N x 72, dmL &)/ vy REER%E 100 uL ICHEAE L, EhaE 0T =
— 7 O—FEOBIINZ, mOOEELE[R]. S LEET oy NRKEATEZ L1
EY L TEM Bl %2 1T-o7-. BRLEZET /oy ROKBERER) ~—F4—1 (F
¥)5yF-8 Mn=50000) @ THF AR EZ RS LIRS, AU E2RIR L, dEE
DRV ~v—FF— VP Uiz, WL L. (EHEN 82 fr= i
fift LI miR & BB VI AN, EREEEZ 0V 225 2000 V £ THIINIL T, WAL
7 MBI SAXS 7'r 7 7 A VDA Z 8 L7 (Photon Factory, BL-6A). £7c,
E s OFF 4 OREFIEFE & M7=, Bt EBRE MR 300 pm, ¥EHEEE 2 20 pm.

[#E5H - ££2] NaOL-CTAB R CIEfI4 54/ 1o v K (JE#H~50 nm, £K#fi~100nm)
%, H— CTAB RD%HA (FHHli~10 nm, E#i~50nm) SH_XTHETH L. FD7-
D, BIERRY) Th DERIRL b RKE < (BEE~50nm), & [El#E8 B C i Loy BfE ¢ =
Role. 2T, R A 1000 rppm (ZERE L, 70 40T CEONEETH Z & T
BRIRKKI -4/ ay REpBELT-. TEMBIZEORERND, 50 %)E 2Bk 104
A XS WET /ey REIIUOH ETHRIERY (RPRS) B35, 60 %
Bz LS ReT  ay RVELNZ. B0%EDOE&T /) oy ROEE R & &
HiIZ4E40, 92nm, 50 nm T, RHITIE21% THH-7=. —F, 60 %ED4:
0 my ROEY R L ST EN -, 97nm, 52nm T, RN 1% 6.7 % T
bHol=. ZDZ Eint, CTABIEG EEAR Z A =z LBl L - T, Ak
BIOE&T oy ROKEROZBENFIREIZR D EB X TW5D.

B 1IZARAR U ~—fEaat /vy RO SAXS
a7y A )NERT. EBERE A B 5 L, 1000
V £ TlE SAXS 583D L7228, 1500, 2000 V
DEXIT3IOOE—I BRENENTZ. ZD3 DD

Intensity (a.u.}

E—21%, &7/ vy RO FARIZEE L7z~ N\

FHIFAMEEER LT L EOHE Y — | e —
(Qr:qe:ge=1:/3:2) &—HL7z. ZoZk @ tom)

O EGRE A 6.7 Vium £ T RI®5Z LT, Fig. 1. SAXS profiles of the

ML RRPOR Y ~— S e ) 7y Ko polymer-capped AR4 gold

EAEENRELS BT D NS o=, —F, B Z2Y)- - E1% IR AH A%
DIGIRNEAL LT Z D, BEHEYLZ L1348 T /vy FOESHEICKRE %
G252 ENghot. [RROELREOLEIZ, AR2, 6 D4/ 2y RThH~
XY IS UAEEICKHS T A RGEL N — 2B L. ZoZ D, ERREE -+
RS D &, & /vy RPNV I FNESEELZ R T 2O TIERVNESE
ZTW5., 5%, S FEMN=5300 DR Y v—FF—LEEEIE-E&T /oy
NiZxf LC, FMHBELAZEIIN L2208 BRI A T R vE L OVSAXS JIEZITVY, 01
BEOEWIES S ZOEAGHEEDOEIZ OV THRFTT 5.

[2E 3R]
[1] X. Ye, C. Zheng, J. Chen, Y. Gao, C. B. Murray, Nano Lett. 13, 765 (2013).
[2] I-C. Yao, C.-W. Chang, H.-W. Ko, H. Li, T.-C. Lu, J.-T. Chen, RSC Adv., 6, 90786 (2016).
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High-resolution mobility measurement on graphene quantum dots
using ion trap ion mobility measurement system.

oYudai Hoshino, Fumiaki Uchiyama, and Toshiki Sugai
Department of Chemistry, Toho University, Miyama 2-2-1 Funabashi, 274-8510, Japan

[Abstract] Graphene quantum dots (GQD) are nanometer-size graphene fragments, which
have high potential to be applied in a wide range of fields with their unique
photoluminescence (PL) properties and so on. However, even their structure has not been
fully understood let alone the PL mechanism. We have been developing an ion trap ion
mobility measurement system to study the structural and optical properties of nanomaterials
such as GQD. However the resolution of the system is too low to clarify the structural detail
of GQD and correlation between the structures and the optical properties. Here we present
newly developed system to improve the resolution and to get more optical information.

[FF] 797 7Ry MGQD)E—@D /T 7 = — Ny THER S, ®X
Bt 7e & OB A A 2 OB 20nm LT O F  ME Th D . Fix DB
HNHIRE SN D3I ZIGIC DT D0, EHA D= A LEZADEETS X, RIEMH
SN T2, GQD 1E—#xr07 )/ W' & AR ISR &S — R 72 <, kD&

PRS2 W ERIBRIE TIX, & OfEE & Rk OFEM 72 F6 B AT AR RTRE 72 720
Thbd., ZHNETRIFIEETII N v 7RSAHBENENTEEZBERE L, GQD D
—RLFHEEITR > TEL[L]. L, BEOSMEDIKRS &, SN FRINGEHRD D72
IS RO E BRI T A IIEE S o=, AR, EEAEKEL,
DHFHEREFHL L A UBIEHZHRTHZLICLY, 26 OREOMRE
R AT,

§ . Ob: i
[ji%] Fig. 1 |2 A Al B % QuadS:JI:o:E;ectrodes v servation Laser

LIclliE > AT hEmd. Ionizati n‘i:f-q — T E;as Inlet (N,)
A Z E(YAG:266 nm)IS & Laser S
OB L — ¥ — ik >0 1
L ——:405, 450, 532, 650 <:I" :1; ) “Sample Rod
D-Ln)’ /J%}Eiit*/%j’ ﬁl;»—:j‘»— Gas oj""_trl_étl% .‘ ‘ HigI;h Voltage
2, 77_‘7\ %J\%Hj B, et e i:i 7\ (3000 V)
€Ty TR O [ A S
Stacked Ring lon Guide " High-ressiition Mode @
(SRIG), 7tk 30 {5 D
- PH RS ) %EIJFTEG;@‘ ZX Fig. 1.Shematic View of High-resolution lon Trap

lon Mobility with Optical Measurement System.



T UV ARINEA A T v TEMRENKT DBV THERISND. 2B, 2ok
IFHANE T E > THRY, BEEHIIAEICELIE L ENARETHDL. I HIC
t%ﬁ%%éh@@,t%74w&~ﬁ%¥@ﬁwﬁx?5&@%@%V~%~%

Y AT LALMAIAENTND. 2OV AT ADEEREHEIC R CAER LT

GQD ¥ L M e & & e Y EAE 46 nm DR Y A F I//ﬁ%(F X005 Estapor) & %

fil, RRIEHFOEET CamE Xz Ly —F—BiE( 41t (HALDID) &% AW TA

AL LTe. A A A3 BHE - Z > 7 & A s B RF(1.6 kVpp, 50 kHz) &

i AR AR EE LFG V, ~1.5 H2)ASEIIN & 47z SRIG F WL%11Mm@ EER I

WA FEES S EBEEREEZ D AT Tk Lz, &5 5m0MERIEIE, RF(1.6

kVpp, 50 kHz) & LF(30V, ~1.5Hz)23HIIN S 7= DU BRI Z 301 A o 2l S, 7l

5% SRIG BB AITE RS2 Z &L CRIEEEBE AR E 21T 7.

INEDOVAT AT 2B E N T v 7 LARNE, HEE LS R S 580 H
L—HF—2 &k, BBt ORGET AESAZBHT L2 LT, BEENEL. &6
W7y P SNTCH =R NORET HENER L T NAT NN E—DRH L L —
P—BE S X7 LT LDk L — =T LY, B—h O Sk a2~
cLERE LT,

a. 405 nm

[#EF - B22) 2 \TH—8JEARY ZAF Gy

L oRAD, AT MLOfER L, -|:{)-
A= —RAEDRE RS L OE AT b
N AAFE R TX 540535 L 10450  mammmm

M D L b XL U b -':'\v()

EWENFN 425 BLX 475 nm oo 7
INAT 4 VH —Z R T DBl X c.532nm

i
. UL, BFEmETE 20582 3 -‘,:):} Unobservable

F V650 nm @ L —H— 5 (2 G I ELH
d. 650 nm

SN To. RRFICER &S 7o BB
(675 nm)
- |:> Unobservable

TEN D H—R T LR TE =79, 50nm
FEE D —F ki Db d e A7 b
AN TE D Z ERALMNIR-T-. B

TEZ OFE%E GQD IS L, Ak & aot <0
DOHBEZHFHET TH 5. .

PER DB ENEERIE TIE 3mm OEME D excitation
BENCL EEo TR, SEIE8EBmMm O £ 510 “amission
BENIED LTz, BEIES ﬁ’iﬁ% %, Hns 3
BHN EORS, WML OFHRICHE] S
THZENRDLNLSTWD[2]. - T, 4lH X X
OFREENFERERE KIZ XD 5~10 f5FRE D)y fif b ¢’ d
Hem ENEB T 5 ﬁ%%\?%ﬁﬁo 7=. 5%, 0o W;\S;;Iengts;)lo/ e
ARGEICL D GQD OFEFTIZ LY, b Fig. 2. Observed Emission of Polystyrene b
DRFEfRH~OEE 2 FHNV 25D 2 Devgeloped System and Excitation gndyEmissi)(/)n
EMFREEEZZBILD. Spectra of Polystyrene.

[2E 3R]
[1] 2%, 115 FF R, 2C04, 4P052(2017).
[2] T. Sugai et al. J. Mass. Spectrom. Soc. Jpn..58, 47 (2010).
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Development of ion focusing system for ion mobility spectrometry

mass spectrometry
oNatsuki Terada®, Toshiki Sugai'
! Department of Chemistry, Toho University, Japan

[ Abstract]

Ion mobility spectrometry mass spectrometry (IMS/MS) has been used to clarify structures
of molecules, nanomaterials, and bio-complexes. To achieve high-resolution IMS and high-
sensitive MS measurement simultaneously, effective ion focusing system to connect high-
pressure IMS and high-vacuum MS is required. We have been studying on this ion focusing
system with newly developed dielectric barrier discharge (DBD), which works various pressure
from 1 Torr to ambient pressure. Here we present ion focusing system with DBD showing high
ion current up to 5 pA and the strong effects of gas flow on ion transfer dynamics even at 1 Torr.

[l o WHE, 2 L TAEKRE S FORBEMEREEE LT, KMHBEE
BB IMS/MS) BN ITFERE < R L CTE[1]. 2 OFIEITHEMT 2 /THE7: IMS
EOREENE L, MEERETE S MS LHAARDLEL L O T, MERIZRWERI S
HILoOob5. L, i Torr 6 REERREDOEE FCTiE7z 5 < IMS & 10°Torr LA
TOBRBEZEFTTIEEZHL MS ZHAT 5 2 LIXWICREEZ - T 7=, ki, IMS
OIS % 1 Torr FREE & TR, MS ICEHE L9 < 75 2 & TR E T E72[2].
LML, ZOFETIEOEREDIADCWITE T TON T EEOE/e a2t 7o), =
O ORENENKEE IMS & MS OFEE 2RO b TEZD, FEBHNIZL < 137k
W3], 2D X I BRRKEIZITWEED IMS/MS BAZIZIE, A A OEERINER E, B
AFRDONE, BIOEREEO RS OV BZMNERRTH S, ShlFkx 1L, Rl
oA A IRB L O A PORY A7 A OBRZ .0, ZOMBEORIZRAT-. =
AVE TIZRRIMS HA A 1B E LT, @il FEEskd) e SlcfEFENsm= 1L
X—h R, ~ Y v 7 ARV — W —WBEA A MBS FS DS L —H
—AF M, TNHED XD YT NMA A Ak S =L v AT L — A A Ak
[6lICNR EIN D EELHA A ALERH S, LrL, 2SIV RRA AU RTH-
=0, BEE MM KRERIED L IZEZEIZHIR SN0 35720, [RWEJ#BE TA 4
VIR Z R A Z &I LTV iR, A RIBER T S @O EMEE S & RO KU EL E
B B HT(IMS/MS) D 24 B BRFE N VLA W R i Clc i e A A 2R AT 54 4
RBAMEARRIR T DH. AU TIEFHER N 7 A 4 2 F(DBD)[7]% #7172 12 BA%
L, IMS/MS EENDOIRIAWES) FTA F L OBEiEa A 4 @Eite LT, 44
IR 2 il A 7.

[58: (5 - #Hiw)] Fig.l IZ DBD A 4V ROREE L A 4 BIREIE Y AT &R
9. DBD [ZNEE 4 mm AME 6 mm DO T AEONES & A EBICERTE B A ALY, 50 kHz ,
2kVpp B2 D & W EE A HN L= S DIZ He 24 2 & THANIA 4o 2564+



5. }J‘l/\}—jjﬁﬁﬁ.f%(uA%ar@/fﬁ“/ Bt xS E Llc, 204 A PRI, IRWE#
FHCEIET 5 & 3R, HAWRIC ié%j/@%%%%%ﬁf%élmDﬁﬂmV@m
BT E S, %’%ﬁbt%ﬁ/i HIETF ¢ N —NITERE L7 FME 56 mm NEE 30
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I nfrared spectroscopy of H--1r H-bond complex of isoprene

oFumiyuki Ito
AIST, Tsukuba, Japan

[Abstract] Infrared spectra of H--r H-bond complexes of isoprene have been explored in
noble gas matrices at cryogenic temperature. Absorption peaks of the isoprene- CH3;OH
complex have been assigned and analyzed in comparison with DFT calculations.
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High sensitivity observation of initial process of chemical reaction by
droplets collision and Raman image analysis

oShuhei Suzuki, Jun-ya Kohno
Department of Chemistry, Gakushuin University, Japan

[ Abstract] Initial steps of chemical reactions between two different solutions are of
importance in chemistry. In the initial steps, chemical reactions proceed at the interface of two
solutions. Therefore we have employed a droplet collision which allows us to selectively
observe the liquid interface by a cavity enhanced Raman spectroscopy. However we have not
succeeded in observing chemical reaction in the very early stage of the droplet-collision
reaction because cavity enhancement does not occur. In the present study, we aim to observe
the initial step of a neutralization reaction of 0.5 M H>SO4 and 1 M NH3 by a Raman image
analysis. The image measurement is more sensitive than spectral analysis because there is no
loss of the Raman scattered light by a grating or a slit. We first confirmed the linearity of the
Raman image intensity and the Raman spectral intensity of the product species. Then, we
observed a spontaneous Raman scattering image of the product species, which allows us to
observe the initial step of the reaction.

[FF] (LRGSO Z BT 5 2 LB W CHEFICEETH S, L
L7228 & BUS T RRBHA IR A3 BEfil U 72 B[ 72> & BRAR 9 2 72 30 RO A A o BRI IR
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HPRHAR & TR I L — ) — 2 R LB Z 2898 CTH 0, - PRI CHGEL
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[1] Kazuma Anahara and Jun-ya Kohno J. Phys. Chem B, 2017, 119 (42), pp 9895-9901.




4P076

InSe BEFFy FORMBFFAFTIVRESTYTRE

PP PR - BT
OB, AR, MM, IS, w8

Exciton Dynamics and Carrier Transfer in ZnSe Quantum Dots

oYoko Tanabe, Shota Kori, Yuta Usui, Teturo Katayama, Naoto Tamai
Department of Chemistry, Kwansei Gakuin University, Japan

[Abstract] Recently, much attention has been paid for colloidal semiconductor quantum
dots (QDs) because of their unique optical properties such as the tunable emission wavelength
depending on particle size due to quantum confinement effect. Among the variety of II-IV
semiconductor QDs such as CdSe and CdTe, ZnSe QDs have high potential applications to
UV-blue-emitting materials, since ZnSe has the bulk band gap of 2.7 eV at room temperature
and exciton Bohr radius of 5.7 nm and also less toxic, cadmium free chalcogenides. However,
very low luminescence quantum yields of ZnSe QDs have been reported and the elementary
exciton processes have not been well explored yet. In the present study, we synthesized ZnSe
QDs by using a colloidal synthesis with a flow injection method. The exciton dynamics and
carrier transfer of ZnSe QDs-fullerene hybrid nanostructures have been examined by
picosecond luminescence spectroscopy and femtosecond transient absorption spectroscopy.
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Fig. 1. Absorption and luminescence
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ZnSe QD-FL HNs (blue line) in

toluene. Luminescence spectra were
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Fig. 2. Transient absorption spectra
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The relationship between red-shift of the absorption maximum

and structure around retinal in KR2
oSahoko Tomida!, Shota Ito?, Keiichi Inoue® 23, Hideki Kandorit
! Graduate school of engineering, Nagoya Institute of Technology, Japan
2 The institute for solid state physics, The University of Tokyo
3 PRESTO, JST

[Abstract]

KR2 is a light-driven sodium pump rhodopsin which is expected to be a new optogenetics
tool for neuronal silencing. To avoid phototoxic effect, we tried to make maximum absorption
wavelength of KR2 longer and previously found the mutants of P219T, S254A, and
P219T/S254A showed red-shift of maximum absorption keeping its ion pump function.

Here, we applied light-induced low temperature FTIR spectroscopy to the mutants of P219
and S254, and analyzed structural element causing red-shift in KR2. Mutation of S254
showed smaller amplitude of a pair of bands derived from protein bound water and
disappearance of X-H stretching vibration bands. Crystal structure showed water molecule in
vicinity to S254 and side chain of S254 seem to form hydrogen bond with Y218. In addition,
we found that HOOP mode correlate with maximum absorption wavelength of KR2. This
correlation is considered to be caused by unique hydrogen bonding network and twisted
structure around Schiff base in KR2. (154 words)
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Bl R R & OFICHBEERN S A Z L2 R Lz, 41 KR2 (20D AR
12 15C-H & N-H @ HOOP fRE) D4 & fix KR R & OFICHBEN R bz 2 & iz
DOWNT, KR2 (HMhor K72 & B DB A A BNdH Y, FHIUZ K- T Schiff
WRAETULTF T — L OREREOTHAEZRFOZ LG, nlETOREIZSE TS
NOOREENPEUCHEEEZZ T DL IRl Thb EBXLND,

[2E 3R]
[1] K. Inoue et al. Nat. Commun. 4, 1678 (2013).
[2] H. E. Kato et al. Nature, 521, 48 (2015).
[3] K. Kajimoto et al. J. Phys. Chem. B 212, 4431 (2017).
[4] Y. Nomura et al. Phys. Chem. Chem. Phys. 20, 3164 (2018)
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Formation of three-dimensional dark hole by composite phase plate in

super-resolution microscopy
oKoumei Nagail, Akira Kodairal, Takashi Maruyama?, Satoshi Oku?,
Hiroshi Kumagai?, Bokor Nandor 3, Yoshinori Iketaki®*
LNTT Advanced Technology Corporation, Japan
2 Kitasato University, Japan
3 Budapest University of Technology and Economics, Hungary
* OLYMPUS Corporation, Japan

[Abstract] The two-color phase plates (TPP) are demonstrated used in super resolution
microscopy (SRM) based on the two-color fluorescence depletion. On the focal plane of the
SRM, TPP modulates the erase beam to a donut shape having a dark spot at the center and
maintains the pump beam in the initial Gaussian shape. The hybrid type phase-plate (HPP) is
designed so as to have both structure of annular phase plate and spiral phase plate and is
expected to realize the improvement of depth and breadth resolution simultaneously. The HPP
is fabricated by photolithography and etching process technology, where their processing
accuracy is improved compared with the previous one. The plate can be applied to a
commercial microscope without modification. We confirmed the formation of a dark hole
which suppresses fluorescence in three-dimensions by mounting the HPP in the SRM. Further,
the three-dimensional dark hole formed was evaluated by comparison with the simulation.
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Fig. 1. Excitation scheme of a fluorescence
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£ 670 nm O L—HEZHWIGEIZ, A7t " and a 3D dark hole




@u*ﬁ AT ZE DL BT A L — 2RI ZEN BT DR 25851 L 72, Fig. 3, Table 1

WZRFE LBt D=y F o 7 & EACDMMEL R, 74+ MU Y 7T 7 ¢ 1 3HE
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(Reactive lon Etching : RIE) & F 7=,

Table 1. Design thicknesses of the segments of the HPP

1 4

ﬁ\ Number of Etching Phase dela Phase dela
segment Depth (nm)  at Ae (deg. at Ap (deg.

Qy 1 0 0 0

2 3

2 4605 90 -45.7

3 2125 180 34.29
Fig. 3. Schematic diagram of the

4 1063 270 17.15

HPP plate consisting of multiple.
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RSDEEMEE R~ Fig. 4. Principle of a super Calculated Measured
BHLTRBY . MRS resolution microscopy. Fig. 5. Experimental Data.
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Mechanical stabilization of cryogenic single-molecule microscope

Namiki Tominaga, Michio Matsushita, OSatoru Fujiyoshi
Department of Physics, Tokyo Institute of Technology, Japan d

[Abstract] We show mechanical stabilization of a reflecting microscope of an individual
molecule at a temperature of 1.8 K. For a passive stabilization of the microscope, we improved
the stiffness of the whole setup and dissolved mismatch of the thermal expansion coefficients
of the optical holders. As a result, a short time stability of the microscope has reached sub-
angstrom level. However, the long-time drift of a fluorescence image had been often
deteriorating the resolution of the localization microscopy. We found that the long-time drift
was due to thermal drift of the microscope. We have minimized this drift by using a water
circulating system with a temperature stability of approximately £10 mK.

[F] Fex TN Z 07 LV TRUET 272D, 7 744 1 5 BEMEE % B
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[FRERIX 11, Fex BB L TWD 7 T4 AR BAMEE O N FARE TH 5, —iRIC,
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pye L@ TouT_eryo \[(3) Timage Table 1 | Thermal drift of the cryogenic
xyz-Stage | X Cryostat o= -o-i-momome GG . reflecting microscope.
z-Sensor / ELi)g(;l:'llta R .
[ O 1
: Lo Position Image drift
z B J E (1) Inside of cryostat 130 nm / K
Reflecting Objective (2) Outside wall of cryostat
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;[ system |. (4) Teircuit

(4) Electrical circuits

FIG. 1 | Optical arrangement of cryognic reflecting of position sensors

microcsope.
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[2] &IEE D 1 1[E rRFERERS A, 1D12, (2017)
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FIG. 2 | Photographs of water circulating system of (A) an outside wall of cryostat and (B) an
electrical circuit of position sensors.
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the temperature increase of circulating water at an electrical circuit of position sensors.
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Development of 3D camera for 3D imaging of an individual molecule in
biological sample
oTsuyoshi Matsuda, Satoru Fujiyoshi, Michio Matsushita
Department of Physics, Tokyo Tech, Japan

[Abstract] To visualize 3D molecular arrangements of individual molecules in biological
sample, it is necessary to minimize blinking and background noises at the same time. We are
developing 3D camera in order to remove these noises. 3D camera observes simultaneously the
axial sections of fluorescence image, and the blinking noise from an individual emitter becomes
zero. For axial localization, we used the axial sections in the airy disk, consequently,
background emission was suppressed, like a confocal microscope. The optical simulation of 3D
camera showed that the 3D localization precision is achieved 1 nm when the number of
collected photons reaches 7 x 10 counts.
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Fig. 1. Schematic diagram of the 3D camera.
(A) Optical system of the 3D camera, (B) cross sections of the 3D psf.
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(A) 3D localization error as a function of N.

(B)Axial (2) localization errors as a function of the

Y coordinates of the background molecule.
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