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RSpecificity in Mechanism of Transcriptional Factor SoxR
Studied by Pulse Radiolysis Method

The Institute of Scientific and Industrial Research, Osaka University

Kazuo Kobayashi, Takahiro Tanaka, Takahiro Kozawa

The transcription factor SoxR in bacteria containing a [2Fe-2S] cluster is regulated by redox changes in the [2Fe—2S] cluster.
E. coli SoxR has transcriptional activity in response to oxidative stress. In contrast, P. aeruginosa SoxR, which responds to
pyocyanin, controls expression of antibiotic resistance. The two types of SoxR have different mechanisms of the response,
despite the homology with 62% amino acid sequence identity. To investigate the specificity of the mechanism of the

transcriptional activity, the reactions of SoxR with O2" or pyocyanin were examined by pulse radiolysis method.
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Scheme 1. Activation of [2Fe-2S] cluster by Oz in E. coli SoxR.
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Figure 2. Absorbance change at 420 nm in the
reaction of P. aeruginosa SoxR with

pyocyanin.
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Reaction Intermediates of Nitric Oxide Synthase from Deinococcus radiodurans as Revealed by Pulse
Radiolysis; Evidence for Intramolecular Electron Transfer from Biopterin to Fe'-O, Complex

The Institute of Scientific and Industrial Research, Osaka University

Yuko Tsutsui, Kazuo Kobayashi, Takahiro Kozawa

Nitric oxide synthase (NOS) is a cytochrome P450-type mono-oxygenase that catalyzes the oxidation of L-arginine (Arg) to
nitric oxide (NO) through a reaction intermediate N-hydroxy-L-arginine (NHA). The mechanism underlying the reaction
catalyzed by NOS from Deinococcus radiodurans was investigated using pulse radiolysis. Radiolytically-generated hydrated
electrons reduced the heme iron of NOS within 2 ps. Subsequently, ferrous heme reacted with Oz to form a ferrous-dioxygen
intermediated. In the tetrahydrofolate (H4F)-bound enzyme, the ferrous-dioxygen intermediate was found to decay an
another intermediate with a first-order rate constant of 2.2 X 10° s. The spectrum of the intermediate featured an
absorption maximum at 440 nm and an absorption minimum at 390 nm. The intermediate further converted to the original
ferric form with a first-order rate constant of 4 s”. In addition, we investigated the solvent isotope effects on the kinetics of
the intermediate after pulse radiolysis. Our experiments revealed dramatic kinetic solvent isotope effects on the conversion of
the intermediate to the ferric form, from 10.5 and 2.5 for Arg and NHA, respectively, whereas the faster phases were not

affected. These data suggest that the proton transfer in DrNOS is the rate-limiting reaction of the intermediate with the

substrates.
XTI
—RLZEFR (NO) EMIFLIEIC 350 Tl b —re— 2 o
RO IE, S AEIC B D B 2 AR BE Y ﬁ7// HA\ 0
BELTHLNTVD, NOIE, ~AX LRI H e (F)-g
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AREND, NOS DOUSIETF F7 v A o

P450 & [FABEOD B CHEFTT % 43(Fig. 1), NOS @ "' Fe""-; " [ — ?em—}
K& AT 7T U 228 NOS D~ DRI & b R //Zw 4
LTRY, BTHEGHLE LTHL 2 & Th b, 0

fie /327 U 712 NOS AEHE L, % Dbk w T
LI DR L K B2 D Z D L

NZ AR D, BRI R LT LA o Fig. 1. Reaction schemes describing the function of the

DrNOS enzyme toward Arg hydroxylation.
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Fig. 2 Absorption changes at 450 nm after pulse
radiolysis of DrNOS in the presence or absence of
50 mM H4F. Inset is absorption change in longer
time scale.
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Fig. 3. Solvent kinetic isotope effects of absorbance
changes in H2O (red line) and D20 (blue line) after pulse
radiolysis of DrNOS in the presence of 500 uM Arg (A),
(B) and NHA (C), (D). The reaction mixtures contained 8
uM DrNOS, 50 mM H4F, 10 mM potassium phosphate

buffer (pD 7.4), and 0.1 M tert-butyl alcohol.
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Ultrafast electron attachment and picosecond transient spectra in biphenyl-dodecane solution

Dept. of Advanced Nanofabrication@, Nanotechnology Open FacilitiesP,

Takafumi Kondoh?™, Masao Gohdo?, Kimihiro NorizawaP, Koichi Kan?,

Jinfeng Yang?, Seiichi Tagawa?, Yoichi Yoshida2

Dynamics of excess electrons ionized in n-alkanes were studied by the femtosecond pulse radiolysis

using biphenyl as a probe molecule. In addition to the diffusion-limited biphenyl radical anion generation

calculated from the reported mobility, the ultrafast generation was observed about ten times faster than that.

These behaviors were also observed in n-hexane and n-octane. For isooctane of branched alkane, only

ultrafast production was observed. It is considered that there are two types of electron transport mechanism

or charge carrier structures.
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Fig.1 Formation behaviors of the biphenyl
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Formation and Structures of Thioanisole Hydroxyl Radical Adduct by during Pulse Radiolysis
Research Laboratory for Quantum Beam Science®, Dept. of Molecular Excitation Chemistry”

Sachiko Tojo™*, Mamoru Fujitsuka®, Tetsuro Majima”

The main pathway of thioanisole hydroxyl radical (*OH)-induced reaction involves the formation of thioanisole
radical cation (ArSCHs*") and thioanisole hydroxyl radical adduct (ArSCH3-OH)*. The structures of
ArSCH3-OH® in aqueous solution were studied by nano-second (ns) transient absorption and ns transient

resonance Raman during pulse radiolysis. The *OH addition leaded to formation of hydroxycyclohexadienyl
radical (ArSCH3 (Ar®)-OH, addition to the aromatic ring).
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Figure 1. Transient absorption spectra obtained
at 50, 500ns, and 5 ps after the pulse radiolysis
for MTT 0.5 mM in N,O-saturated aqueous
solution (pH7).
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Ultrafast electron microscopy using relativistic-energy femtosecond electron pulses

Dept. of Advanced Nanofabrication®, Research Center for Ultra-High Voltage Electron Microscopyb

Jinfeng Yang®”, Hidehiro Yasuda?, Yoichi Yoshida®

In this year, we updated the relativistic-energy ultrafast electron microscopy for the studies of ultrafast

phenomena and structural dynamics in materials according to the experiences and demonstration results

from the prototype of RF gun based electron microscopy. A lens system used successfully in an ultra-high

voltage microscopy at UHVEM, Osaka University, was reused in the new type microscopy. It will be

expected to be used for the improvements of magnification and spatial resolution in the observation of

TEM images.
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Figure 1: Ultrafast electron microscopy using relativistic-energy femtosecond electron pulses.
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Study on radiation-induced chemical reactions in aqueous solutions
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It was investigated the reaction between H-atom and water molecule in subcritical condition which will give an

undesirable effect on hydrogen water chemistry in nuclear power plant. By using a HTHP pulse radiolysis and a

spur diffusion model calculation, the temperature dependence of the rate constant was evaluated. As the result,

the reactivity was turned out to be significantly higher than the reported values, suggesting that the hydrogen

injection effect is expected to be lower than we imagined before.
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Fig. 1. Dose dependent time behaviors of OH, H,

and e7,q in pure H>O at 300 °C (pH3), calculated

by the spur diffusion model simulation.
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Mesolysis Mechanisms of Aromatic Thioether Radical Anions Studied by Pulse Radiolysis and DFT
Calculations

Graduate School of Science and Engineering, Gunma Un{)versitya,
Research Laboratory for Quantum Beam Science
Dept. of Molecular Excitation Chemistry©

Minoru Yamaji 2, Sachiko TojoP, Mamoru Fujitsuka,® Tetsuro Majima®™*

Mesolysis of diphenyldisulfides having cyano- and methoxy groups at the para-positions of two phenyl groups

(XSSX) was studied by transient absorption measurements during pulse radiolysis in MTHF at various

temperatures. The S-S bond cleavage of XSSX radical anions occurred to form phenylthiyl radical (XS®) and

phenylthiolate anion (XS") via step-wise mechanism. The Arrhenius parameters were obtained.
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X1 = MeO, X2 = CN
(MeOSSCN)
Chart 1. Diphenyl disulfides (XSSX)

having cyano- and methoxy groups at the
para-positions.
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Scheme 1. Mesolysis of MeOSSCN*-,
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Figure 1. Transient absorption spectra observed

after 8-ns electron pulse during pulse radiolysis

of MeOSSCN in MTHF at 160 K.
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Figure 2. Arrhenius plots for mesolysis of
XSSX in MTHF.
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Table 1. Obtained Arrhenius parameters.

Compound AE / kcal mol™! Als!
MeOSSOMe 2.6 1.1 X108
NCSSCN 1.1 3.4X107
MeOSSCN 4.8 5.5X10!2
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Singlet Oxygen Generation Induced by a Formation of Fluorophore Self-Assembly

Dept. of Molecular Excitation Chemistry?, Graduate School of Engineering, Osaka University®,
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Mikiji Miyata?, Tetsuro Majima®*"*

The assembly of monomeric building blocks can manifest the display of new properties, including optical,

mechanical, and electrochemical functionalities. In this study, a functional fluorophore self-assembly is

developed, which can generate singlet oxygen only when aggregated. Based on X-ray crystallographic analysis

and time-resolved spectroscopic measurements, we confirmed that an intermolecular charge-transfer complex

between the electron-rich anthracene and electron-deficient BODIPY moieties favors an intersystem crossing

process, resulting in a formation of singlet oxygen.

Various photophysical properties induced by
fluorophore aggregation are highly intriguing when
one designs fluorescence probes and functional

organic materials. In addition to well-aligned
molecular assemblies such as those of chlorophyll,
irregularly aggregated fluorophores can exhibit useful
behaviors, as exemplified by aggregation-induced
enhanced emission.

Recently, we have developed a molecular template,
an anthrylphenylene (AP) group, which induces
various types of fluorophore self-assembly without
any external template.! Depending on the extent of
inter-moiety interaction between fluorophore and
anthracene, AP group can facilitate either J- and
H-aggregates of fluorophores in the aqueous solution.
In this study, we prepared two kinds of a dyad
composed of boron-dipyrromethene (BODIPY) and
AP group (Figure 1) and revealed its distinct
self-assembly formation and singlet oxygen (!O2)
generation.’

As shown in Figure 1, BODIPY-AP exhibits a
two-color emission at 521 and 663 nm upon excitation

at 470 nm. The green emission at 521 nm is assigned

to the local excited (LE) state, the lowest singlet
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Figure 1. (top) Chemical structures of AP group,
BODIPY-AP and BODIPY-MeAP. (bottom)
Normalized fluorescence spectra of BODIPY-AP
(black) and BODIPY-MeAP (red) in aqueous

solution (Aex = 470 nm).

excited state of BODIPY, while the red-shifted
structureless emission indicates the formation of
intermolecular charge transfer (CT) states. This red

emission is closely correlated to the extent of



aggregation of BODIPY and AP dyads.

Based on the low emission quantum yield of
BODIPY and AP dyad aggregates (0.3-0.4%), we
presumed that the intermolecular CT state of BODIPY
and AP aggregates would be deactivated through
intersystem crossing. To prove our hypothesis, 'Oz
generation by aggregates of BODIPY and AP dyads
was tested. Upon selective irradiation of CT
absorption band, self-oxidation of the anthracene
moiety was observed (Figure 2a and black arrows in
2b), while this reaction was halted in deaerated
aqueous solution. Furthermore, !'O2 was also
generated by BODIPY and AP dyad monomers in less
polar solvent (i.e., 1,4-dioxane) where intramolecular
CT state is stabilized.

Taken together, the formation of triplet excited state
and 'O generation are closely related to the CT state
of BODIPY and anthracene moiecties either in
intermolecular and intramolecular manners. Indeed,
we confirmed the instantanecous formation of
BODIPY in the triplet excited state (*BD*) upon
aggregation using femtosecond-laser flash photolysis,
as compared to the spectra of BD* obtained by pulse
radiolysis  (Figure 2c). Concerning the X-ray
crystallographic analysis and previous studies on
perpendicular BODIPY derivatives, the lattice-like
assembly with a  dihedral

(35.5°-59.2°) and spatially separated BODIPY and

molecular angle
anthracene may evolve spin-flipping during the decay
of the intermolecular CT state. In addition, the
low-lying triplet energy level of the BODIPY is
another factor enabling AISG among the other AP
series we previously prepared. We named this
phenomenon as 'aggregation-induced singlet oxygen
generation'.

Our studies clearly suggest the AP group is a
potential molecular template upon which to construct

various functional assemblies of fluorophores and
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promote the hidden functionality activated by
aggregation.
Reference
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Figure 2. (a) Endoperoxide reaction of

BODIPY-MeAP with '0,. (b) Changes in
absorption spectra of BODIPY-MeAP in aqueous
solution under continuous irradiation (shaded in
green, 32 mW cm2). (c) Transient absorption
spectra of BODIPY-MeAP in toluene observed
during pulse radiolysis. The obtained spectra
represents BODIPY in the triplet excited state

(BD¥).
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Electronic Transitions of Radical lons of Sumanene
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Strained polyaromatic carbon molecules exhibit interesting properties; sumanene (SUM) is one of these
bowl-shaped r-conjugated molecules (r-bowls). In the present study, the radical cation and radical anion of
SUM were characterized by pulse radiolysis and j~ray radiolysis. Absorption spectra of the SUM radical cation
and radical anion in a wide spectral region were compared with those of corresponding species of triphenylene
(TP). Theoretical calculations revealed that the strains in the molecular geometries affect the electronic

transitions of radical ions.
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Fig. 1. Molecular structures of SUM and TP.
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Fig. 2. Transient absorption spectra during pulse
radiolysis of SUM in (a) DCE and (b) DMF.
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Fig. 3. Absorption spectra (a) SUM** and (b) TP**
generated by j-radiolysis. Bars are theoretically
calculated oscillator strength.
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Fig. 4. Absorption spectra (a) SUM* and (b) TP*
generated by j-radiolysis. Bars are theoretically
calculated oscillator strength.
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to the bars indicate the energy levels in eV unit.
Arrows indicate the transitions responsible to
absorption bands in the near IR and visible regions.
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Study on Sensitivity Improvement of the Soft X-ray Resist with Pulse Radiolysis

Waseda Research Institute for Science and Engineering, Waseda University?,
Quantum Beam Science Research Directorate, National Institutes for Quantum and Radiological Science and
Technology®, Dept. of Nano Ultimate Fabrication®

Masakazu Washio?™, Yutaro Saito?, Yuji HosakaP, Takafumi Kondoh€, Yoichi Yoshida¢

a-allyloxymethyl acrylic polymer (AMA) is a radical-curable resin that contains tetrahydrofuran (THF) rings in

the main chain. In the study, radiation-induced fundamental reactions of AMA were studied by using pulse

radiolysis, for a resist material application. Electron scavenging of AMA was confirmed and rate constant of the

reaction is comparable to that of poly(methyl methacrylate). Also, the transient absorption band of

dichloromethane was decreased by adding both AMA and THF, therefore, the result suggests that cation radicals
of dichloromethane were scavenged by THF rings of AMA and THF.
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Generation and diagnosis of femtosecond electron beams

Dept. of Advanced Nanofabrication

I. Nozawa", K. Kan™, J. Yang, T. Kondoh, M. Gohdo and Y. Yoshida™"

Ultra-short electron bunches with pulse durations of femtoseconds are applied to many scientific applications
such as free electron lasers, terahertz light sources and pulse radiolysis. In this study, ultra-short electron
bunches were generated using laser-photocathode RF gun linac. Shorter electron bunches lead to generation of
broader electromagnetic pulses based on the Fourier transform. In this study, feasibility of bunch length monitor

using infrared detectors will be discussed.
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Figure 1: Bolometer output as functions of magnetic
fields of quadrupole magnets (Q5-Q8) in bunch
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DFFD, respectively, where F and D are focusing and
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direction.
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Material modification using low energy electron beam

Dept. of Advanced Nanofabrication, Daikin Industries Joint Research Laboratoryb,

Takafumi Kondoh?™, Akihiro Oshima@®, Yoichi Yoshida@™™, Kazuyuki SatoP, Kenji AdachiP

For modification of various polymer materials, high dose radiation by using a low energy electron beam
accelerator was used for the grafting of the fluorine-based groups at ISIR, Osaka University. Samples was
prepared and then irradiated by electron beam, and then some properties evaluated in the laboratory.
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by low energy and high dose electron beam
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Luminescence of ZnO under single picosecond terahertz pulse excitation

Graduate School of Engineering Science?, ISIRD

Xingyu Sun 2 Masaya Nagai®* , Masaaki Ashida?® ,and Goro Isoyama® (

We investigated the excitation frequency dependence of the THz-induced luminescence from different ZnO
samples using the tunable THz-free electron laser (THz-FEL). Since complex profile of the THz-FEL
macropulse prevents from our simple analysis of the experimental results, we extracted only one picosencond
micropulse using a novel THz pulse picker. The obtained excitation frequency dependence was characteristic of

the impact ionization and zener tunneling in ZnO.
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Ablation and Surface Periodic Structure in Phase Change Materials Induced by Intense Terahertz Pulse
Excitation

NeRI, AISTA, ILE, Osaka Univ.b, ISIR, Osaka Univ.C

Kotaro Makino®”, Kosaku KatoP, Keisuke TakanoP, Yuta Saito?, J%gji Tominaga?, Takashi Nakano@,
Goro Isoyama® & Makoto Nakajima

Among the various kinds of pulsed terahertz (THz) sources, the free electron laser (FEL) is promising for a fast
control of matter and a test bench for extreme operating conditions in high-speed electrical devices by exploiting
intense THz field. In this study, we irradiated Ge-Sh-Te (GST) phase change memory materials with intense THz
pulse trains from an FEL. It was found that THz-induced surface changes due to damage as a precursor to ablation
and the formation of the surface undulations (laser-induced periodic surface structure, LIPSS). Since neither
RESET nor SET phase change was observed, the observed THz-induced change is thought to be a different

phenomenon from the conventional phase change process.
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Study of Irradiation Effect on Insulating Materials for Superconducting Magnet in Nuclear Fusion Reactor

Division of Sustainable Energy and Environmental Engineering, Graduate School of Engineering@

Yoko Akiyama@*, Shunsuke Kito@

In the fusion reactor, hybrid composite material composed of glass fiber reinforced plastic (GFRP) and
polyimide film is used for insulation material of superconducting magnets. The material is exposed to severe
environment; fast neutron irradiation (102 n/m?, E > 0.1 MeV), cryogenic temperature (4.2 K), interlaminar
shear stress (up to 43 MPa) and cut-off voltage (up to 10 kV). Therefore insulation material is required to
maintain its insulation performance in such environment.

Although the criterion of the mechanical strength of insulation material for ITER is defined by the fracture
stress, the insulation performance can be degraded by microscopic cracks even if it is not fractured. In order to
investigate the effect of mechanical deterioration such as cracks on the insulation performance, a dielectric
breakdown test under shear stress was conducted in the direction parallel to the layer on hybrid composite of

GFRP and polyimide film.
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Gamma ray induced damage of window materials for nuclear fusion

Institute of Laser Engineering?®

Kohei Yamanoi®™, Takuya Ishimoto®, Yuki Iwasa &, Takayoshi Norimatsu &

In nuclear reactors, space, and other scientific activities involving high-energy radiation such as gamma-ray,
long-term exposure can produce serious radiation effects leading to the rapid deterioration of optical components.
In optical glasses, high radiation doses create discoloration. Therefore, monitoring the optical performance of
glass can help mitigate potential damage. In this study, we investigate the effects of gamma-ray irradiation on the
transmission and refractive index of several glass materials. We also report a new method based on two right
angle prism configuration and imaging spectrometer to measure the changes of refractive index before and after

irradiation of a sample material.
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HFA X FOMRIE T 2T O VTHRBES 2 2 & 2R Sz,
2. K@t ERIE (SPSC ) 1T X 2 EMEER LR AR
KEKDE DB TF /bR T
57J< EP%EE%‘(:/E.\EJ‘ZHE(SPSC /f) 75§§-i3&?‘2/‘7 Doserate:0.9kGyh™ | Doserate:3.5
DY T ST, RBIETH o 5
Y ORI LW KFIZT OhNEDESE  2hof
a2 /E R S, SPSC s L R D5
Wa AV CRbSRET T M ke & 1
R (K2) . ZOWMMHEOMIT LG 0nor SE8
SRS O 21T > 72, A—/"—FF TR
F 4 2 L2 —(SODRMIC & b i m
(THH S AU, O™ SRR ICE G- L T
HZEMHBMNERoT, EHITAERLT
MG R ECHEERN AT 5 2 Lm0
277,
3. TG —r E~DEBRE Au T 2 B FTERIC K D RFEESHIE
NI =L ErIRA(PVP)IX, &F T 7R A8\ T, &R T /Rl 12 i & @ WO B2 R 37720,
TRAEA LU TR S TS, ABFFETIZ, PVP EIRICE R — 5@ 21TV PVP O/ 3Z— AL,
PVP A —r %77 L—Reliz Au F 7R F O EHEIZAK, K OBAIHEZTT 7,
4. UANVAREHEACEE ORI
WHIREE |2 L DA Ao v v VoSG E LT B~~~ 2A oA L2 (HSV), A 1
TN PFTA N TAVVEDNEWNERNZH T 2WERREIT > TE N, ZOEIAA = 2%
BN T 270, WBIC X DTEREDE N 2 E FIMET CBIE T 5 2 &L 2z, EHE, AR
& BT DIRG M % 7NV Z AT VT e RTHEE LTS D Th D, B BMERIIHE & E 7B
(JEM-ARM1300) & FIV T, MEESE 1250 kV CEIZEA I M L, BT A /L AFRT X DR DAL
R TE T,
[REH 2B FERR]
FE 3w 3L
+ “Photochemistry and the role of light during the submerged photosynthesis of zinc oxide nanorods”*, L.
Zhang, M. Jeem, K. Okamoto, S. Watanabe, Sci. Rep. 177 (2018)8.
- Dynamics of radical lons of hydroxyhexafluoroisopropyl-substituted benzenes”*, K. Okamoto, N. Nomura, R.
Fujiyoshi, K. Umegaki, H. Yamamoto, K. Kobayashi, T. Kozawa, J. Phys. Chem. A 121 (2017) 9458.
- Sensitivity enhancement of chemically amplified EUV resists by adding acid-generating promoters™*, S. Fujii,
K. Okamoto, H. Yamamoto, T. Kozawa, T. Itani, Jpn. J. Appl. Phys. 56 (2017) 06GDOL.
+ “Formation of CuO nano-flowered surfaces via submerged photo-synthesis of crystallites and their
antimicrobial activity”*, F. Nishino, M. Jeem, L. Zhang, K. Okamoto, S. Okabe, S. Watanabe, Sci. Rep. 7
(2018) 1063.

1| Doserate:10.0k

2 KFPTInY TN~y IR E 21T - 7282 124K
L72 ZnO #E5h o S EM&

Zoft 21
FORF (BEREES)
- 51
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EE R . 20171225

B 0 TR TR 25 PN D BN BB T R B

P e, EHFEE S, QIR ALY R EF?
BRI, O RBOR S R e T

AU TINT T Y a—nJdi—Rx— bk PADCIXEEEDOT v F o VBRI HaG CTh 2034 4 b
7 v 7 PIREREGE ZBET D701, H 2~ R 28 MeV B 1-HRIRE 23 2 I 1R 54538 2 5Tl L C
WD, TRIMRSY IEAIHTIC & B & PADC WD = — 7 L% BE XL UGRR B Be ] L TR L7223, o — R %
— h AT IVORITH 50 kGy DL EORREIL TORZBO bz, TOMEZERICLTRERDLIZX AT
DT IANPELTNDZ EEEFAL I ESRIZXK > THERR LTz,

b EWEEZ AT H2PADCREMRMNERHFICK SN DA 4 N T v 7 OEEGHT 2D T 5,
B L7711 b o b EA A OBLIEREEIE1.270 512,000 eVImDFFAZ 13— L TW5, A 4 |k
Ty 7 IIRFRICE#EE E RS, BEDOIENVIZ=—T VEPR BRI, RNTH—ARF—FxT R
TOH AF U UHITRB/E, 28 MeVE R Tl 1.6X1015 electrons/cm? P LD 7 /L=
VATH—ARR— N ATV ENET LisH 5 (K950 kGylZF YY), > ~<#rBRE 054512130
60 kGyLA EDRRETDO R — AR — b= AT NVIEEENHAD T 5, R UMD K ULEENO=—T L)
KON BRI —ARF— hZ AT APREEEZIT RO TN D 2 EPR STz, TRENOM D K U
WICER LA, B—0BFREE L TWAER T —T L OABMEEE2 %, BROEBETN
BELTWAERTIEIY —R R — b= 27 L L EE
EZITT0DHEBZOND Lo TND, Zih
XIS T2 DIRIME D T HTIC L D RER T D23, | 500 oo
MEHICAENTND T OB b = OREECE 3
9252 L a2MRT HDIET AL HIBESRIC
KD aAT o7z, T ~fES (Rabittll) (X, =
IR &R IR T3 L, ESRIC X HHIE S =i &
MR ERIRE TIT 572 (51 Gy/h), WEERIETIE
ER TITRLNRVIKET Vv OKRFEIRT) DR ‘ ‘ : :
Siul, PADCOSFEL BN A BHHT AN OH A0 e
MO ORE THHEGR TE R o7, K11 H (mT)
FIRTOMRTH D, KfHE (33kGy) & A (100
kGy) Tix, ZENTWVWDL T T HNDE A THH B
\ZHERI D Z DR TE T,

1000 T T ] :
Room temperature

500 oo

dP/dH (arb.units)

X1  Fr~#EE L7= PADC @ ESR
AT NV

PADC D= —F VDI N EEZZ T HBEEE & —AR 2 — b= 27 LV B2 1T DB EE Tl
T TN DEA T HEI S TND,
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e={1{13
i

EE S 20172008

NRNWVAZ VA Y Y AEEZ AVISENERIN S TOBRERRIZHE T 545
~IKDGIET VI N D RIS DEBHR O & A~

KA e, RAREROME o, JEEAEE o, SBPUe, TAEFEICY, MHSIEMED, &b, EHEPg b
o QAR AT e SRS BRI EBRILRIBESE & o & —, b RBRORSY: PEEREOFIERT

1 B 1 B IS EIAK I b - K T D~ 1 A AL D3 K D TS R A RS B e T T 0,
15 927K R D A B SOV A TR OO 258 2 6 R DY) — FOGFH R CRENT 32 Z L 13D CTHREECH 5, 1iE-> T
SRR OULE (G i) BB E UG DR R AAYE (B Offl - FHERSE Toh D,
Z TR T, BRIV A OSVAT U Y VRE) (X DBEZIT, WAKP CHEHERY—
KIS Toh D a7 A A A K DK v (-OH) it O Zh 5 % - L 7=,

S 1R B CIImAIKIS Tk AEbi, Oy DS HBERR R X 2 KFERESCERIC
HRREEZ RITT 720, FKOCHEKRERZ G L LIEkD v I 2 b—1 g VT K 2 8T
TR EED O CREE L 7o o> TS, - T, DRAERY (T« 557) OIWEIED
LT AR AT E (KR 2R L, BHRIC A B2 A LT - dli 2 BT 5 Z L DA TH 5,
FO—BE UTAMBE T, BABRAEOKSHEOHEEE (4 BE) fMiExFERT 572D,
IEM#EEZE (LINAC) OEFHREH W VAT U4 ) o 2RI X DMK IGT — 2 B (FE)
FHED TN DD, AR £ TRV CAEEE, WK ORISR RMECINRZEICER LT,

ATAERE & C, WK 72 DR CWRE T 23k & BAb o ~a 7 kA 4> (X CL, Br)
WIKD R DKERAL T ¥ v (-OH) & Fiie 2 R IR CRPEMICBOS T 2 Z & 2 FEREL C,
I 512 Co60 o ~#aHniokE (H2) FEOEEWIHTORERE LI, EITHKP TOIES
P L72, 22T, KT R CIEONEE 2 M ETE RWERE 305 mol/l) 2856, I 5HIZ
FEKIENN OO F RO ((OH+X 2 -XOH (+H) —-X+0H (H20)) THE X 57-%,
WK DR R O L AHEIR, ETISH L TR (B 12l 2R TXTEMETH D,
Z 2 CAMEREL, KR CEELR T S TH 5 LR OH it D2 B O R 2 EBRIIC A T2,

X2 &5 -OH o 1 B ([XTTERE) %, Wk & S5 2R E OKER R - RER)
PCHTRIAERER 1ITRT, 22T, ThThoE
RO X 2 WIS OHREERE2 LT, 3 FEHOER
FEIZX LT CY ol B I I R & < &b L7223, Br
ORI HEE I RESZBIL L TWDEORbNS, ik
Cl TIIHHIIC X » TH K L7z CIOH i S s 23 B
ThHhHZEERLTND L E BT, Br CIXEICHIEE
DEACIZHE D $itE (K on (mPa-s)) OEALAILHK
ASEDOHEHE T L TWD 2 L E2RLTND,

I " i — 0.1M NaClO, (#=1.01)]
ol — 4.0M NaCIO, (1.50) |
— 4.0M Ca(ClO,), (3.30)]

s \1|5| - \2|O\
[REFB IR FE] Halide concentration, [X’] (mmol/L)

WEACSRAKBIR R O R)SHET — % (ROGFHE T®E) B1 AB7UEMICKk S OH HIRO# 1 KRR ERE
(=28, B, 0.1 mol/L (M) HCIO, #&n)

Pseudo 1st-order, k[X7] x107 (s'1)
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PR 20173058

HHMEME A LT, RERGHESAT Iy 7 HRERE

FPHE(R o, P IEMED, STEFCy, ER—P, HaigEd, HmE—b
a BFERT REZEGETENIER, b RIREE BEREFAIIIERT

CBRPERh RSO R ETE OREER R L, B — A BEEREEOLE 21T o7, £, K
22 IR A T 2 7 BERIEICE L2 RISR 2 IRERE Uiz, RUSROERRIFIZ, F= L a7 o#l
oA A AL GIEIZEET 21O —5mA G DAL, FRRARRIEE ORI TS SRR 25T
Rr22 i 2 A 7 X 7 SERIETE DB FITA & bkt L TIT> T\ <,

€5/ A=E:D) |

BT —AEWEOMEBERZEEST S BT, B — AR, (s, SRR Sz
ZIEFEICIIET 5 2 & d, B0 7721 ¢, BT E— 20l AFAICBW L EE
THD, ZEMMRBRENOFIICIE, FlIZIERY ~—F UVREHDIHW LR TE Y, SEHLIX
MRI < X ## CT, #r Tl Optical CT IZ X > TfTbTnd, ZbORIEIX, &1 — LK
JEMTET LTt OARREZJIET H S DO Th 0 | FEARMICR R S fFEEZ FF2 72\, & Z T, RHFFETIL,
BB — ARG O ZE M 2R 8RB AT 2 AT S 2 Tk WbiE, RRZEa ML A X v 7 il
FIEOIICEF Lz, MENEICRMOMRELZ R 2 L2k v, EBRICIXED X 5 A EfEn
FETDINEGED T, BT E— 2B EREOEMNREITES NS Z ENTE D LM/ SND,
FEARZRFEE LCE, B —2BHIC KV A UBEEREL2 I OIOEME L, Z0EtEEMRET 5
Z & TCIRERE D ZE M AT OB A EBLT 5, ZERHI RIS EDC OALE & AEE T, £, R fERE
TETE— L VAR Z OV AR O X A I v T ERgEE L TERT S,

[ERANE]

AR U 7o B B R SO M H B
ERE (1) ([CRE2mx>o, K
JSRDIRR AT o T, BRI & LT,

Oscilloscope

Delay stage
gay cup

ﬁ&k%ﬂ%% B ‘Aﬁ,’?ﬁ%ﬁ@%& ﬂ:%& (1 kHz) /:\ Multi-channel analyzer
o emn - Sample changer | g
S EREE R TS E g Lo e -
HHOMK L 10 Hz, —x/L¥—36 Optical O o
B (10 Hz)| chopper 1 _ Optical
MeV. & & 0.45 nClpulse, 73/ AlE Scintillator { Emigsion fiber
)

~1 ps DEFE—LZHN=Z, Fi=, U

] Electron beam

Ti:Sappire 7 = ML —HF =50
7LV ANE 100 fs O L—H—Je & 1T
A MU 7 iR TRISRICEDET
WRAHLTELE LTHW, &K
EEX, T 7 AN FERELBL
Teo FRIZ, KT 7 A R—=HFDTHF
FRONAZREL L, BHERhRLL

ND filter

(10 Hz)
IE-ILinac beam port

B 1. CBEBERhE O LA ERE L EE T
—Z e TNFVE—Fa s br— LIl LY E—A
i I AN DN FATRETH D, B LB E—L0DKR
AT 4 T MR, ENRFRETH D,
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AOLND LI LT, ZORE, BREINTIEN TN, WESREITE LD Z LTz, £
REH LW EDIRREIZ. ZOMERICBWTIZ R L — A T7ORRICH 5720, B o P EbE Tl
BI72384R - SN TE D LI Te STV AT ARRNKETE -, F2, ARV —%2ED E
L. DD R RIT I 5T,

INFETHEDOD DH AT HBUER, Gl2ER Y 7= o F ATV H (BPH) %% 390
AEARBEIC L VIED L, B eEBA L, BOEE0BAZ KA 7-, BPH 04,
PERMICRBN =Y )=, Ry T ) U OEGRBINC IV AERT 2 2 ERAMEIN TN D,
Z 2T, [FREDSM T T BB M 24T 5 7223, BPH 22D OB CE e ote, £
ZC. HRO@ERE (BPH) 04 EZ 7 VAT U4 ) 3 A2 X DImEWRIN ALY MLV THER LIS Z
A, BPH OARBIIBRITE T, RISROBEBELZET L L Lo,

FBRGA:, RIERORKEE LT, FEBCAYE XL LT, FREBRLEOOWZSTIZO0NT, 7
Kok Ru7o oy ) — L HTCOETE—AREIC L DB AR = /o7, WIS
B LTk, BSOS & 3 AT LG OE B S vz, Fo, FFEottS FERcTF =
Lo a7 oR MRS, 2D OEBRERNS | BERESIC X o eEEE LT, (DF = b
Y AT AT K DB OREWERNENIC L 536, @QATF AL &7 =F DR EIT LV AERT D
JIHELIREEDN D DFEHD 2 D E LT D 2 & N ERRIIC %%ﬁ&&oto:hiﬁﬁwwpﬁma
BTV OO, EEHFMEFICB W TERIGEANEE Ly~ 7- Bt 2 SOBRO%E 5%, T8I
FHMiiCE D Z L ERR LTS,

NG 2 DOWBOENENDFLGEZHONTT L LT, BMEHICRT LA 4 1k GEx RAE
%%69%%0)7 EMEZ R L CWD, A 41k GiEIZ, A LIcEFE—2nEES | S EZ 31 41k

ZEVAET %' %(1 WEF)E, ZO1REFDESITHMO T2 A4 A AL L TEL SHEHiEHE
@H2& DN I2WBTNBIEE T A A A%, A A AGREE TOA A IR & R
zw%~ﬁ51meVéD_@%Ltgf%éo_h%@@%@ﬁﬁ RN ER A AR T 5 &
ERHSNTNDD, ZOFEAEAIC X DEEDRIEER & | ISR A7 NEREHE T R D 2 & 23 FEH
WHEL W, SRS E o 7o 2 i, JESNTHEAALT MZEBNT, Tl a7 ho A~
7 NVREE S T OBA WAL MVEFL TP T52 L ThDH, 2F 0, WEOHL DD F
=LA THDANRT bl *E%@%E%MZQ@kLtt%@?IV/37t®X“7FW%
g4 5 & WERNEDEA WA BB 2 Z ENAMREL 25, ZOEWME . WED 15D OFRNIRE
N, F—=ZNLDFEKONONEEILDOFENDNY | - T, FHEAHROREENHD Z LTk
Do BEROFNAEWEST 22 L THEV AT LAEZRETH I ENTEIUL, BEEZMDHIZT TR,
ﬁﬁm%ﬁVMG@%%Eﬂéﬂﬂﬁfﬁéiﬁ’&éOZMim’W%ﬁﬁwwE$%T%0\$
BREREZBEHEOND, 5k, HEICHELED TWLERD S,

[RFHRAFERRR]
- BRI L
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R=gill
i

EEE : 20172005

AR DFROSR~DREBET T~V SRR O 1R R R g

NIHE— 2, SR8, IR EES, JRHAEZL, HHEHEC
SR AR ER, P AL RIS TR, © RIROR S B A e T

T T~ (THZ) R Z AR 5 57 7 O B RS IR 07K 43 1T O IREY [l sfR Fn MBI < v d = &1
2. ERESCIR OB AT Z & T, EIRE R XD 250 OFIEH L WSRO MR 0
BhbwEsho2odH 5, 2O EDARILEIBE THz BIHZ X 2 KRS R ~OIS A<, &ikINLT
LADISH O FFCE D, EERST~DOREL L, RESHK VX378 & OLIBIRE), 0 EFHO
KT EDHEERABRREINTNDEN, ZHETOEL O TITHIIRZ DS ORHFEOXIRTH
0. MRS 5501 & THz 73V 2 & O AAERIZ OV TIEIARHZR SR Z W, ARPRE TIEMifa T
BEAAET DT 7 F U FORIEFHR DB LTI,

(BB 77 F 3ROk E - & - BHICEG T2 EE X VXV EDO—D2Th b, £
77 F 0%, Ml E[E CROGHRZ in vitro THELTE 27 N7 E L THRRES | Wi I3 E
BINEGIERD EH LN THEE L, ZOOMOFESINT &V Fk R B IRDORENIRE D, £ Z T,
KR CITAERE D TSRO —DTHLT 7 Fraxtgt L, O)EEEROEASLE QEAIED L
TEMEIZ R 5 @R E THz R OB % 1~ 7=,

[EHENR] &HE THz IR O 72 D KRR FEPEEREF RO THZ HHE L —F — &2 -,
LT v TR =2 BIOUA Y=Y v REAWTHREZRIEL, XTRY v I/ &IT7—TfTb E
FT7 4V ABURZROJE D S B U7 (4.5 THz, 1 md/macropulse, FWHM =3 mm), ¥ > 7 /L2 v 4%
BRI SEE VAR T 7 F > & =, R 0.05,0.10 mg/mL & L. I 140 ul 2RSS T L
EHh LTCIREET 30 oM oS 217 o 72, HATOM, #ikIL 5

SyFARRIC T AARA FTHRWERY . Promega L el 245 CIhb - Pl it
L 5 380 nm, ORI 455 nm OMOEIREEAIE LTn, Z ’

ORER, B LISRT & 5 ICOBREICK LCREOERIERH S| :
LU, WA SNE, £, QEAKTL 15 5L 2 (& s
DEH THRERDO B R o0, WRINEA LT Bl £ | ) monmer

B HP. HRZE L BAKICH LT O RRELSES 8

EDFEDRE SN, ZOERE L TMESENEZ S
NDMB, 1ml DO~ 7 a9 ZRKORAES £ TOERRE TR
WNENTZGAEORE ERIT 4CRE L RFED 5503, 20°C
FOME LEBEAEER CIXELREICa Yy he— Loz

1

Pyrene fluorescence intensity (A.U.)

B0 —control
NROLNI2hoTz, ZDOZ LD, THz BT OFE TR 60 1 —THz
MBGHETITRNWEBZ BN D, S%ITIR R LA o
WIS 2 SEC TR D 2 L T 7 FUWIRE L O~ Time (min)

THz RN ZRR L. 1EHBEFICEET 2R 255 PET K1 0.05 mgmL OB LT 7 F ()i
7% HE L Ob)EAROEEREE DR ZE AL,
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4. FERITERE

4-1 WFRSHE

4-1-1 Rk 29 FREEE 1 BIE T v — AR FHIE RS
Pk 29 412 A 18 H

INITNES S 2 I e

13:00

13:05

13:15

13:45

14:05

14:25

14:55

15:25

15:45

16:05

16:35

16:55

17:15

17:35
17:55

18:15

D HWE> RKEN HHEE—

R : BRPENE /INAZEK]

WE - YRR R 7 7 v — T o&E] IRKEM B

"Towards visualizing the driving principle of a chemical reaction by time-resolved high-energy electron
impact spectroscopies"

RALRZ i mffIEE

7 = I MRORFE R FEREIOBRYE  RKPENT  Hheigé

IRF [0 RO EE 140 JETAIT K 0 845 T & 2 il # - R O BRI R

BRORPERT ARl IE—

INNVATDH Y RN K ACFICONIZE BRORPENT  FUE T
(PR7E 10 43)

e« BORPEERT & HEG—]

X M H HE L — W —His% SACLA Z W BREEHIE /) A A —v v 7
JEREAAF PR EHI

IR SfF) OB —E b EREME « BBV & OB 72 72 B ORESE —
B RPERT LR EE =]

S AR RS E (2351 D redox-coupled 7' b BB ENERE LA T U4 ) v RIEE XREHE
T L— kD

BRORPEME /R —

X BRI OB GR  BOREEDNT /A ZER

(TR 10 47)

[Fak : BORPEDT  BIEFAL]

A INEER 2 O BEE A E— DARIZ AT T BORPEME B HE R

T2 NSOV ATUF Y VAL D BT E— AFHEBG O

BRORPEMT AT C

AIE S RE S REE T =XV — BRI LD 7 4/ VB L B THAEROR K
REMF  HHE—ER

REVI B KD VAT U  AOHRE  BRKPER RS
BFE—ACKD2WE - MERHERE R YT L — VEENCHIR T S 2 &
RALRZ e/t B

PR ORES BOK - PERF  PAEFML
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18:30~19:30 MRS (@¥rur R iry)

4-1-2 R 29 RS 2 F BT U — ARV ERT RS

2018 SANKEN-##[E 5+ J70F9EFT (KAERI)  Workshop on Radiation Research %, Rk 3043 H 16 H

(4x) 9:00—20 : 00 FEIERLERFFEARRLIC VT, PfE L7,
MO 7 7T MNILUTDO LD Thol,

9 :00-9 : 10 Prof. Tetsuro Majima, Opening Remarks

Chairperson: Prof. Tetsuro Majima

9:10-9 : 40 Prof. Yoichi Yoshida (SANKEN), “Fast ionization processes studied by ps—and fs—pulse
radiolysis”

Chairperson: Prof. Yoichi Yoshida

9 : 40-10 : 10 Dr. Byungnam Kim (Korea Atomic Energy Research Institute) “Radiation technology
with low energy electron beam”

10 : 10-10 : 40 Prof. Tetsuro Majima (SANKEN), “Chemical Reaction Mechanism Studied by Radiation
Chemistry”

10 : 40-11 : 10 Prof. Jungkweon Choi (IBS, Korea), “Oxidation of Nucleobases Studied by Pulse
Radiolysis—time—resolved Resonance Raman Spectroscopy”

11 : 10-11 : 20 Break

11 : 20-11 : 50 Prof. Masahide Yasuda (Miyazaki University), “Development of water—soluble
porphyrin with photodynamic activity”

11 : 50-12 : 20 Dr. Doo-Sik Ahn (IBS, Korea), “Charge-Localized Dimer Radical Cation in Solution
Observed by Time—Resolved Resonance Raman Spectroscopy”

12 : 20-13 : 30 Break

Chairperson: Prof. Goro Isoyama

13 : 30-14 : 00 Prof. Yoshihide Honda (SANKEN), “Quantum Beam Science Research in SANKEN”

14 : 00-14 : 30 Prof. Dae Won Cho (Korea University, Korea), “Photoinduced electron transfer in
a BODIPY-o-carborane dyad”

14 : 30-15 : 00 Prof. Mamoru Fujitsuka (SANKEN), “Radical ions of highly strained oligomeric
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molecules”

15 : 00-15 : 30 Break

Chairperson: Prof. Masahide Yasuda

15 :30-16 : 00 Prof. Kazuo Kobayashi (SANKEN), “Biomolecular Reaction Mechanism Studied by
Pulse Radiolysis”

16 : 00-16 : 50 Prof. Masashi Morita (Kyoto University), “ Synthesis of gold-diamond
nanoparticles via electron beam—induced reduction method for time—domain, multimodal bioimaging”

16 : 50-17 : 20 Prof. Sooyeon Kim (SANKEN), “ Functional Aggregates of Fluorophore and
Anthrylphenylene dyads”

17:20-17:30 Prof. Tetsuro Majima, Closing Remarks

PR TRIT, BT v — AR TR 2B L, A% OPEN—KAERT O&F ' — LR
(ZRET 2 HFEFZEIZ DWW TH A 21T o 72,

4_2 EA%&H:
4-2-1 BETE—2REHFEEHRILEFAFNAEMEZES
ARAEFE IR L

4-2-2 ETFE—ALREMRHEREEEZES

%5 33 [l &1 B — AR R B 75 34 [l &1 B — LRI R E B

HEE : PRk 29 4510 H 3 (k) A — /L5 A i 304:2 H 6 A (OK) 13:30-14:40

1) H29 FFEZ MG DUV T B EER 2F /i

2) H29 MR ERIZ OV T 1) SRFEEMRRICOWT

3) H29 - FHIZOWT

4)  H30 F AR THIT DOV T %5 35 [El & U — AR ek E R B
HIRF - SRk 30 4F 3 H 14 H (7K)16:30-17:30
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1) SREERTHIZEEIZONT

2) LNV FKRIAF v I~ B A HIONT
3) FIEHEEREIZHONT

4) RFETFHRZEIZONT

5) SRAEEHATABIZDONT

4-2-3 BFE—LARFHAHREMZES
55101 Bl &1 B — A RVE A P R B S
HIF : PRk 29424 H 20 H (k) 13:30-14:00
e I €= =
1) CHREEEE AR &b EhE R I DT
2) SFEEOEETHRIZONT
3) AHEIZHOVINT
4) WEERZHEY X hOFEHIZONT
5) AUEMESDOBRIZONT
6) HFFESIZHONT
7) NGRS BRI DN T

%5102 Bl &1 B — AR R sk R R B
HIF : Rk 29455 A 18 H (K) 13:30-14:00
BT Mgk 2=
1) ARFEEHRRIZONT

%5103 [B & v — ARV R S PR B
AR : FRE 2946 A 22 H (K) 13:30-

1) BRI (AR O Tl D\ T
2) BEIAS Y 2 —ZHoNT

3) LA L iRk L EEE DOBINEHRIZONT
4) SRR A EOMLERRFEIEICIOWT
5) W5t « RBESTEIZDONT

55104 M1 & 1 v — ARVE s R B S
HEF : SR 29457 H 20 H (k) 13:30-14:10
BT Mgk 2 =

1) BIISEEZHOWT

2) LY R & A LEATIZONT

3) LN FREY AT T IE DR

58

6) SEEEEFG R LFIZHOWT
7) PRk 31 AEEREE ECRIZ oW T

4) SEFIHFE DR D B R S R A RE R
NEIZHOWNWT

5) =/L M4 OB AREECSGEINIZ DWW T

6) LEENEEZERE B IZ DWW T

7 FEBATRR

8) H—[EfZES Iz OV T

75 105 [l &1 & — LR R SR R B A
HEF: Fk 2949 H 21 H (K) 13:30-14:25
WAt ikt 2 —=

1) LNV RV U A A DAY 2—)L

2) B R E R

3) =L MR RLHES BN DV T

4) 5 1EBFESIZONT

5) EA bR R LHDERE

6) WELIHIES AT HITHONWT

5 106 [A &1 & — ARV AIF iRk B R B
HEE : PRk 294510 H 26 B (K) 13:30-14:35
WPT gkt 2 —=

1) LAY RRJHEERFIZ DWW T

2) PTG EREE

3) THEBITIRN

4) BWOTIE

5 AFIAEIO £ &6

%5 107 [l & v — ARV AR P E B
A 29411 H 16 H (K) 17:00-18:00
BT Mgk 2=

1) HEEEHRISOE



2) 4 1 EIFES & RS RIC DN T
3) BT H A B2 T

4) FIREHASGEIZ SN T

5) THBITIRI

6) L /3y FOfFHRAE

%5 108 [l &1 v — AR e P R B4
HEF : PR 294 12 H 21 B (OK) 13:30-
BT Mgkt 2=

1) 5 2 BRI e 12DV T

2) THERBITRN

3) RAR L Hi I B A BEIE R e R

4) B LIAER B O

5) HEFEAEAEHERAOMR

6) HLEMESITONT

%5 109 [F1 &1 — ARV R R s R B S
AEE: PRk 3041 4 18 A (OK) 13:30-14:00
BT Mgkt 2=

1) BRHERIZONT

2) THEBATIRN

3) AT AIIIT: B IZDW T

%5 110 B &+ B — AR P P R B
HEE : PRk 30452 4 22 H (K) 13:30-15:30
BT Misk e 2=

1) BRFERZITONT

2) TEBITIRN

3) waRFHWE

4) T—~EIR

5 LAV KAV a2—)b

6) RS L 2 FfREE DS EEE
7) 2L MESIETE

95111 Ml &1 B — ARVE R PR B S
HEE : PRk 30453 4 23 H (4:) 13 :30-14:30
BT Mgkt 2=
1) THERBITIZONT

59

2) 1HAM»S 2 AR AR



60



4-3-1 REFEV A (H#)

A+ iz d

7H 26 (k) Groningen Univ. 134

8A2H (K) FINNBSE/AMABT I ERL 40 4

8H22H (k) R OBBHE 164

8H 28R (H) KBRS DU 2 S5 A 20 44
RO 19 51 R (4) PR T RS 23 4

9H27TH (k) &I EEME 15 4

10 4 270 (&) KA G m e 20 4

11 H 16 B (&) Z I

11 H30H (K) LB AR 14

61




62



-1 KBS RREEERS

1. SRR 29 42 IR E B HE AT O B8Rk & B I
FERF R SRR B IEFE (T 2B IR TRED & B v iThhi,
o fkiF ) (i - b44)
AIE : Epk299:4H248 (A) 18:30 ~ 15:30  (&1[=)
FRk294F4 A 25 H (k) 13:30 ~ 15:30  (552[A])
FRk294F4 A 26 H (k) 13:30 ~ 15:30  (£53[A])
28 KIRKFa v _vvartvr#—3F MOK—/L
T FOFTAY b—TREEH—
Hff  ERFER (RMEFHR) | PR, LE0R - LY, MAEmmarsear. ¥k
RLERFIERT, & AEMZEET, L— P 3L X2 v A — AR TR 4 —
ETEE RO MR 2 B R
S PERINT 038 ST 58 AR 25 1 D 22 A Bl
T B R, T3 R OV B AR S 8 & 2 SO R O Bh IR B B a4
JiCS R T T B R
YRR 29 AR FEHUR R EBSOEF A R
® HTHl (ZEEE - 274) Mk (EEE - 3444)
AEF PR 2945 H 156 1 (H) 10 Ke~17 I 15 43
i - PERERVEAFIUAT B ERBR 1 MR AL
FIRNE B O NRIC G 2 % 528 L EE 1R

TS A 2RI 2 7291

TR D22 TR

R b T B AR

RIZEER= & B+ v — LR AR Bk 7 A O D7 kbR O FEERDER Y
TNZHONT

ML - ke - XBEREM A - BB EENE (0~4%)
TETRREEBIE RS BTl 134

TR IEH A (Hkwe)  : 604

X #E OREBREEG I EE LS« 594
REHER A« 124

2. B DA« AR N e SE
v E2l GHE11H) ITHESKBEI T,
v WREL SV ZNNESREBRE D T A A MO VROV LH — U D AR—DREERB DS EETT

ST,

V ATy IS AU RTIA Ty I DUEDS, B —LE T DOIEANNDI AL TH o7,
v g H 2SRRI X A BRI R R A T o T,

v EHIRE L OEIMERENMTONT. (10 H)

63



6.AFZCR R U A B
JFE# T

1. Theoretical study on effects of photodecomposable quenchers in line-and-space
pattern fabrication with 7 nm quarter-pitch using chemically amplified electron
beam resist process
Takahiro Kozawa
Jpn. J. Appl. Phys., 56, 046502 (2017)

2. Shot noise limit of chemically amplified resists with photodecomosable quenchers

used for extreme ultraviolet lithography
Takahiro Kozawa, Julius Joseph Santillan, and Toshiro Itani
Jpn. J. Appl. Phys 56, 066501 (2017)

3. Sensitivity enhancement of chemically amplified EUV resists by adding
acid-generation promoters
Shinya Fujii, Kazumasa Okamoto, Hiroiki Yamamoto, Takahiro Kozawa, and
Toshiro Itani
Jpn. J. Appl. Phys. 56, 06GDO01 (2017)

4. Excluded volume effects caused by high concentration addition of acid generators in
chemically amplified resists used for extreme ultraviolet lithography
Takahiro Kozawa, Kyoko Watanabe, Kyoko Matsuoka, Hiroki Yamamoto, Yoshitaka
Komuro, Daisuke Kawana, and Akiyoshi Yamazaki
Jpn. J. Appl. Phys. 56, 086502 (2017)

5. Theoretical study on relationship between exposure pattern width and chemical
gradient of 16 nm half-pitch line-and-space patterns in electron beam lithography
used for photomask and nanoimprint mold production
Takahiro Kozawa and Shusuke Yoshitake
Jpn. J. Appl. Phys. 56, 076501 (2017)

6. Theoretical study on sensitivity enhancement in energy-deficit region of chemically
amplified resists used for extreme ultraviolet lithography
Takahiro Kozawa, Julius Joseph Santillan, and Toshiro Itani
Jpn. J. Appl. Phys. 56, 106503 (2017)

7. Theoretical study on effects of exposure pattern width on line edge roughness and
stochastic defect generation in fabrication of 16 nm half-pitch line-and-space patterns
using electron beam lithography
Takahiro Kozawa and Takao Tamura
Jpn. J. Appl. Phys. 56, 116501 (2017)

64



8. Electron-hole pairs generated in ZrO2 nanoparticle resist upon exposure to extreme

ultraviolet radiation
Takahiro Kozawa;Julius Joseph Santillan; Toshiro Itani
Jpn. J. Appl. Phys. 57, 026501 (2017)
9. Ecofriendly ethanol-developable processes for electron beam lithography using
positive-tone dextrin resist material
Satoshi Takei, Naoto Sugino, Makoto Hanabata, Akihiro Oshima, Miki
Kashiwakura, Takahiro Kozawa, and Seiichi Tagawa
Appl. Phys. Express 10, 076502 (2017)
10. Relationship between Sensitization Distance and Photon Shot Noise in Line Edge
Roughness Formation of Chemically Amplified Resists Used for Extreme Ultraviolet
Lithography
Takahiro Kozawa, Julius Joseph Santillan, Toshiro Itani
J. Photopolym. Sci. Technol. 30, 197-203 (2017)
11. Synthesis and Property of Tellurium-Containing Polymer for Extreme Ultraviolet
Resist Material
Mari Fukunaga, Hiroki Yamamoto, Takahiro Kozawa, Takeo Watanabe, Hiroto
Kudo
J. Photopolym. Sci. Technol. 30, 103-107 (2017)

12. Dynamics of Radical Ions of Hydroxyhexafluoroisopropyl-Substituted Benzenes.
Okamoto K, Nomura N, Fujiyoshi R, Umegaki K, Yamamoto H, Kobayashi
K, Kozawa T.
J. Phys. Chem. A 121, 9458-9465 (2017)

13. Study on Resist Performance of Noria Derivatives Modified with Various Protection
Ratios of Acetal Moieties by means of Extreme Ultraviolet Irradiation
Hiroki Yamamoto, Hiroto Kudo, Takahiro Kozawa
J. Photopolym. Sci. Technol. 30, 627-631 (2017)

14. Formation of Au nanoparticle arrays on hydrogel 2-D patterns based on
poly(vinylpyrrolidone)
S. Tsukuda, K. Okamoto, H. Yamamoto, T. Kozawa, and T. Omata
Jpn. J. Appl. Phys. 56, 06GD06 (2017)

15. Fabrication of a Si lever structure made by double-angle etching with reactive gas
cluster injection
T. Seki, H. Yamamoto, T. Kozawa, K. Koike, T. Aoki, and J. Matsuo
Appl. Phys. Lett. 110, 182105 (2017)

16. Angled ethching of Si by CIF3-Ar gas cluster injection

65



17.

18.

19.

20.

21.

22.

23.

T. Seki, H. Yamamoto, T. Kozawa, T. Shoji, K. Koike, T. Aoki, and J. Matsuo
Jpn. J. Appl. Phys. 56, 06HB02 (2017)
Rate constant for the H + H20 -> OH + H2
reaction at elevated temperatures measured by pulse radiolysis
Phys. Chem. Chem. Phys. 19, 30834-30841 (2017)
Effect of the solvation state of electron in dissociative electron attachment reaction
in aqueous solutions
Furong Wang, Pierre Archirel, Yusa Muroya Shinichi Yamashita, Pascal Pernot,
Chengying Yin, Abdel Karim El Omar, Uli Schmidhammer, Jean-Marie Teuler and
Mehran Mostafavi
Phys. Chem. Chem. Phys. 19, 23068-23077 (2017)
An improved method for modelling coolant radiolysis in ITER
Zhong Fang, Xuewu Cao, Lili Tong, Yusa Muroya, Giles Whitaker, Mojtaba
Momeni, Mingzhang Lin
Fusion Engineering and Design 127, 91-98 (2017)
Analysis of the relaxation process of electron.hole pairs in a-Al203 using transient
absorption spectroscopy
Masanori Koshimizu, Yusa Muroya, Shinichi Yamashita, Hiroki Yamamoto,
Yutaka Fujimoto, Keisuke Asai
J. Mater. Sci.: Mater. Electron. 28, 7091-7094 (2017)
Sensing Mechanisms in the Redox-Regulated, [2Fe-2S] Cluster-Containing,
Bacteria Transcriptional Factor SoxR
Kazuo Kobayashi
Acc. Chem. Res.50, 1672-1678 (2017)
Reaction Intermediates of Nitric Oxide Synthase from Deinococcus radiodurans as
Revealed by Pulse Radiolysis; Evidence for Intramo-lecular Electron Transfer from
Biopterin to Fe"'-O2 Complex
Yuko Tsutsui, Kazuo Kobayashi, Fusako Takeuchi, Motonari Tsubaki, and Takahiro
Kozawa
Biochemistry in press
Rational Tuning of Superoxide Sensitivity in SoxR, the [2Fe-2S] Transcription

Factor; Implication of Species-Specific Lysine Residues

Mayu Fujikawa, Kazuo Kobayashi, Yuko Tsutsui, Takahiro Tanaka, and Takahiro

Kozawa

Biochemistry 56, 403-410 (2017)

66



24. Redox-dependent Axial Ligand Replacement and Tts Functional Significance in Heme-bound
Iron Regulatory Proteins
Mariko Ogura, Ryosuke Endo, Haruto Ishikawa, Yukiko Takeda Takeshi Uchida,
Kazuhiro Iwai, Kazuo Kobayashi and Koichiro Ishimori
J. Inorganic Biochem. in press
25. HHRRAE G & 2 DNARE;
ANBR T
RADIOISOTOPES 66, 1-9 (2017)
26. K & IRESE DTS RME T
Y= N
RADIOISOTOPES 66, 425-435 (2017)
27. Laser-induced fine structures on silicon exposed to THz-FEL
Akinori Irizawa, Shigemasa Suga, Takeshi Nagashima, Atsushi Higashiya, Masaki Hashida,
and Shuji Sakabe
Appl. Phys. Lett. 111, 251602 (2017)
28. Metal-Free Photocatalyst for H2 Evolution in Visible to Near-Infrared Region:
Black Phosphorus/Graphitic Carbon Nitride
M. Zhu, S. Kim, L. Mao, M. Fujitsuka, J. Zhang, X. Wang, and T. Majima
J. Am. Chem. Soc. 2017, 139 (37), 13234-13242. (selected as a JACS Spotlight)
29. Au/La2Ti207 Nanostructures Sensitized with Black Phosphorus for
Plasmon-Enhanced Photocatalytic Hydrogen Production in Visible and
Near-Infrared Light
M. Zhu, X. Cai, M. Fujitsuka, J. Zhang, and T. Majima
Angew. Chem. Int. Ed. 2017, 56, 2064-2068. (Hot Paper) (ESI highly cited paper)
30. Topotactic Epitaxy of SrTiO3 Mesocrystals with Anisotropic Construction for
Efficient Hydrogen Evolution
P. Zhang, T. Ochi, M. Fujitsuka, Y. Kobori, T. Majima, and T. Tachikawa
Angew. Chem. Int. Ed. 2017, 56, 5299-5303.
31. In-situ Observation of Single Au Triangular Nanoprism Etching to Various Shapes
for Plasmonic Photocatalytic Hydrogen Generation
Z. Lou, S. Kim, P. Zhang, X. Shi, M. Fyjitsuka, and T. Majima
ACS Nano 2017, 11(1), 968-974.
32. TiO2 mesocrystals composited with gold nanorods for highly efficient
visible-NIR-photocatalytic hydrogen production
O. Elbanna, S. Kim, M. Fujitsuka, and T. Majima
Nano Energy 2017, 35, 1-8.

67



33.

34.

35.

36.

37.

38.

39.

40.

41

Two-Dimensional Au-Nanoprism/rGO/Pt-Nanoframe as Plasmonic Photocatalysts
with Multi-Plasmon-Modes Boosting Hot Electron Transfer and Hydrogen
Generation

Z. Lou, M. Fujitsuka, and T. Majima

J. Phys. Chem. Lett. 2017, 8(4), 844-849.

Radical lons of a [1-Bowl Sumanene: Effects of Strained Structure on the
Electronic Transitions Revealed by Radiation Chemical and Theoretical Studies
M. Fujitsuka, S. Tojo, T. Amaya, T. Hirao, and T. Majima

J. Phys. Chem. A 2017, 121(26), 4902-4906.

Photo-accelerated Hole Transfer in Oligothiophene Assemblies

C. Lu, M. Fujitsuka, and T. Majima

J. Phys. Chem. C 2017, 121(1), 649-655.

Dual Character of Excited Radical Anions in Aromatic Diimide Bis(Radical
Anion)s: Donor or Acceptor?

C. Lu, M. Fujitsuka, A. Sugimoto, and T. Majima

J. Phys. Chem. C 2017, 121(8), 4558-4563.

Exploring photocatalytic hydrogen evolution on different phase of NixPy hybridize
with g-C3N4

Z. Sun, M. Zhu, M. Fujitsuka, A. Wang, C. Shi, and T. Majima

ACS Appl. Mater. Interface 2017, 9(36), 30583-30590.

g-C3N4/Ti02 mesocrystals composite for H2 Evolution under Visible Light
Irradiation and Its Charge Carrier Dynamic

O. Elbanna, M. Fujitsuka, and T. Majima

ACS Appl. Mater. Interface 2017, 9(40):34844-34854.

Controllable Nanothorns on TiO2 Mesocrystals for Efficient Charge Separation in
Hydrogen Evolution

P. Zhang, S. Kim, M. Fyjitsuka, and T. Majima

Chem. Commun. 2017, 53, 5306-5309.

Charge separation in a nanostep structured perovskite-type photocatalyst induced
by successive surface heterojunctions

X. Cai, L. Mao, J. Zhang, M. Zhu, M. Fujitsuka, and T. Majima

J. Mater. Chem. A 2017, 5, 10442-10449.

. In Situ Synthesis of Hollow-N-Ti02/g-C3N4 Heterostructure: Nobel Metal Free

Visible-Light-Driven Photocatalysis Induced by Efficient Charge Separation
X. Shi, M. Fujitsuka, Z. Lou, P. Zhang, and T. Majima
J. Mater. Chem. A 2017, 5, 9671-9681.

68



42.

43.

44,

45.

46.

47.

48.

49.

50.

Hot electron driven hydrogen evolution using anisotropic gold nanostructures
assembled monolayer MoS2

P. Zhang, M. Fujitsuka, and T. Majima

Nanoscale 2017, 9, 1520-1526.

Aggregation-induced Enhanced Singlet Oxygen Generation: Distinct Aggregation
Patterns of Fluorescent Dyes and Anthrylphenylene Dyads Enhancing Singlet
Oxygen Formation

S. Kim, Y. Zhou, N. Tohnai, M. Fujitsuka, M. Miyata, and T. Majima

Chem. Eur. J. 2017, 23, 1-11.

Live cell imaging using photoswitchable diarylethene doped fluorescent polymer
dots

Y. Osakada, T. Fukaminato, Y. Ichinose, M. Fujitsuka, Y. Harada, and T. Majima
Chem. Asian J. 2017, 12, 2660-2665.

Graphitic-C3N4 hybridized N-doped La2Ti207 two-dimensional layered
composites for efficient visible-light-driven photocatalyst

X. Cai, J. Zhang, M. Fujitsuka, and T. Majima

Appl. Catal. B Environ. 2017, 202, 191-198.

One-Step Synthesis of Nonstoichiometric TiO2 with Desired (101) Facets for
Enhancing Photocatalytic H2 Evolution

W.-K. Wang, M. Gao, X. Zhang, M. Fujitsuka, T. Majima, and H.-Q. Yu

Appl. Catal. B Environ. 2017, 205, 165-172.

Black phosphorous: 2D visible and near-infrared-activated photocatalyst for H2
evolutions

M. Zhu, Y. Osakada, S. Kim, M. Fujitsuka, and T. Majima

Appl. Catal. B Environ. 2017, 217, 285-292.

Porous Bimetallic PANi Catalyst with High Electrocatalytic Activity for Ethanol
Electrooxidation

Y. Feng, D. Bin, B. Yan, Y. Du, T. Majima, and W. Zhou

J. Colloid Interface Sci. 2017, 493, 190-197.

Z-Scheme Photocatalytic Overall Pure-Water Splitting on 2D Heterostructure of
Black Phosphorus/BiVO4 under Visible Light

M. Zhu, Z. Sun, M. Fujitsuka, and T. Majima

Angew. Chem. Int. Ed. DOI: 10.1002/anie.201711357. Very Important Paper
(VIP).

Au Nanorods Photosensitized La2Ti207 Nanosteps: Successive Surface

Heterojunctions Boosting Visible-Near Infrared Photocatalytic H2 Evolution

69



X. Cai, M. Zhu, O. Elbanna, M. Fyjitsuka, S. Kim, L. Mao, J. Zhang, and T. Majima
ACS Catal. 2018, 8(1), 122-131.

51. Excited-State Properties of Radical Anions of C70 and Its Derivatives: Significant
Differences from the Case of C60
C. Lu, M. Fuyjitsuka, A. Sugimoto, and T. Majima
J. Phys. Chem. C. Special Issue entitled: Prashant V. Kamat Festschrift, DOI:
10.1021/acs.jpcc.7b10926.

52. Synthesis of gold-diamond nanoparticles via electron beam-induced reduction
method for time-domain, multimodal bioimaging
M. Morita, T. Tachikawa, S. Seino, K. Tanaka, and T. Majima
ACS Appl. Nano Mater. 2018, 1 (1), 355-363.

53. Anisotropic Ag2S-Au Triangular Nanoprisms with Desired Configuration for
Plasmonic Photocatalytic Hydrogen Generation in Visible/Near-Infrared Region
Z. Lou, S. Kim, M. Fyjitsuka, X. Yang, B. Li, and T. Majima
Adyv. Funct. Mater. DOI: 10.1002/adfm.201706969.

54. Faster Electron Injection and More Active Sites for Efficient Photocatalytic H2
Evolution in g-C3N4/MoS2 Hybrid
X. Shi, M. Fujitsuka, S. Kim, and T. Majima
Small DOI: 10.1002/smll.201703277.

55. 2D Hybrid of Noble Metal-Free Black Phosphorus/WS2 Photocatalyst for H2
Production under Near-Infrared Light Irradiation
M. Zhu, C. Zhai, M. Fuyjitsuka, and T. Majima
Appl. Catal. B Environ. 2018, 221, 645-651.

56. A seed-mediated method to design N-doped graphene supported Au-Ag
nanothorns sensor for rutin detection
B. Yang, D. Bina, K. Zhang, Y. Du, and T. Majima
J. Colloid Interface Sci. 2018, 512, 446-454.

B. Reviews

1. Charge Transfer Dynamics in DNA Revealed by Time-Resolved Spectroscopy
M. Fujitsuka and T. Majima
Chem. Sci. (Perspective, invited) 2017, 8, 1752-1762.

2. HUHRMET K B RO O i B
BT BEIGET
Radioisotope 2017, 66, 437-449. Rt [HFg L) (FRde - %17 BHAR
TAY =T )

70



3. IREN D EIEIC L D b O BB Recent Advances of Radiation
Chemistry by Vibration Spectroscopy
FREST, BIGTTEA
B 2017, 103, 3-12. (fdk « AT PABERMETR)

4. RG] 1RGSR IS &2 SR TR )~ 57K 3 2 =R HIIC A Ak
LT
FEVE RN GE [ OS] ) Vol.71, No.11, 102-103 (2017 4F 11 A 1 A%
1) GWAE - 3817 AfAEETE N B BB &)

5. KBJETKD HIKFHE % i
LT
NUT 02018,01,76-78. (1 3 1 H3AT)  (FREE - JEAT ALEHAR)

6. The Development of Functional Mesocrystals for Energy Harvesting and
Conversion
Peng Zhang, Takashi Tachikawa, Mamoru Fujitsuka, Tetsuro Majima
Chem. Eur. J. Minireview, DOI: 10.1002/chem.201704680.

7. Reaction Dynamics of Excited Radical lons Revealed by Femtosecond Laser Flash
Photolysis
Mamoru Fujitsuka and Tetsuro Majima
J. Photochem. Photobiol. C (Mini Review, invited) 2018, 35, 25-37.

8. AIHL « ARSI BRI K DK BIKIE D e SR AR
HISHTEA
KB R/L¥— 2018,44 (1),23-32. 2 A 1 H%17) (et - F17 —fixth
Mk N ARG L% -2

9. AIELE  EARASEIRISIC K DK DRI FIHER Z A & — DO D B 5
EIE T
7Y —r TR — 2018,00,00. (57 1 HFEAT) (ke - 51T BARLE
)

71



7. B —2REM SRR R4 E

fia i (3
AT

et

JIFE

IKhEI_J‘#

T
A
T8
b3
IEF

B
4l

#

] g

PR

o
iz

AN S

&

i
£y
/INBR

Al
i) FH

VNS

BN
ik
— I

PRGN
H -

i

HEZIR
B

FrE 8%
FrEAITER
Heftriite 5

iz
HEZ
ks
Bh#

Bh#

iz

HEZ
HEZ
HEZ
FrEBh 2

Hiz
HEZ
Bh#

Ptk &
Btk 5

TR 7 7V = a URGES B

F MR T 77U r—a USRS
TR T 7 7V r—a USRS B
TR T 7 7V r— 3 Ui B
TR T 7 7V r—a U E

B v — AR

B 5y AL
B4y AL S5
B 5 AL I3
B 5 AL S5
B 5 AL
BT — B TTRRET A
B — LR B
R — L TR

B
Bfhr=

(130 4= 3 A BifE)

72



KIRAFERNPHARFAMES FE— ARPHAFHES

BT — LR EE

ARAFEERNFAAMMEE T E — AR FHAFRES
T567-0047 AMRWEZRATERTES-1

TEL : 06-6879-8511 FAX : 06-6875-4346 ¥ -
URL:http//www.sanken.osaka-u.ac.jp/labs/rl/ Mk
Mail: info_rl@sanken.osaka-u.ac.jp Harmanious Oiversity

73

Ko et SHNERE D — MU R S MR A S > IRDF S & B





