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Oxygen Binding Properties and Func otorelance Ramaazzottius varieoratus

The institute of Scientific and Industria’
University,” Gratduate !

Graduate School of Engineering, Osaka
ace, Osaka University®,

Kazuo Kobayashia*, Kim JeeEun®, Yota Fukuda®, Takahiro Kozawa?, Tsuyoshi Inoue®

Tardigrades, known as water bears, exhibit extraordinary tolerance to various physical extremes such as ionizing
radiation. Proteins from anhydrobiotic tardigrades with homology to known proteins from other organisms are
new potential targets for structural genomics. In this work, we analyzed binding of molecular oxygen ligand
following reduction of heme in Kgb using pulse radiolysis technique. Radiolytically generated hydrated
electrons (eaq’) reduced the heme iron of Kgb within 20 ps. Subsequently, ferrous heme reacted with Oz to form a
ferrous-dioxygen intermediate with a second-order rate constant of 2.3 x 10°M-! s, The intermediate was found
to be autooxidized to ferric form rapidly within 0.1 s. The redox potential measurements revealed an E of -400
mV (vs NHE) in the ferric/ferrous couple. The biochemical and kinetic characteristics are discussed in view of
the possible functions of Kgb.
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Formation Dynamics of Pterin Radical within Nitric Oxide Synthase

IThe Institute of Scientific and Industrial Research, Osaka University, 2Faculty of Agriculture, Saga University

Kazuo Kobayashi,' Masaki Horitani?, Takahiro Kozawa'

Bacterial NO synthase from Deinococcus radiodurans (DrNOS) shares a degree of structural homology with the
oxygenase domain in mammalian NOSs(mNOSs), but biochemical studies have yet failed to established the

actual function. Recently we reported that the rate of electron transfer from biopterin to ferrous-dioxygen in

DrNOS determined by pulse radiolysis method was much faster than the rates measured in mNOS determined by
rapid freeze-quench (RFQ) ESR. In this study, we applied RFQ ESR method to DrNOS experiment. The rapid
formation of pterin radical was observed during Arg oxidation. Our data highlight potential difference for the

catalytic mechanism of DrNOS and mNOS.
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Fig. 2 Absorption changes at 450 nm after pulse
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50 uM puterin.
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Temperature dependence of the acid generation process in chemically amplified resist exposed to electron beam
and clarification of its mechanism

Dept. of beam materials science?, NuFlare Technology, Inc.b

Yuta Ikarid, Kazumasa Okamotoa*, Naoki Maeda?, Akihiro Konda?, Takahiro Kozawaa*, Takao TamuraP

Temperature dependence of acid generation process in chemically amplified resist (CAR) was investigated. We
performed acid yield measurements and pulse radiolysis experiments of
poly(4-[(tert-butoxycarbonyl)oxy]styrene-ran-4-hydroxystyrene)s (PTBSHSs), which are typical CAR resins. It
was found that the acid yield increase with temperature in CAR was mainly caused by higer deprotonationation

rate constatnt from the polymer radical cations at higher temperature.
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Figure 1. Transient absorption spectra of PTBSHS
obtained by nanosecond pulse radiolysis.
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Figure 2 kinetic traces of dimer radical cations
produced in PHS and PTBSHS (TBS: 50%)
obtained by nanosecond pulse radiolysis at 1150
nm.
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Study on radiation-induced chemical reactions in aqueous solutions

Dept. of Beam Materials Science, The Institute of Scientific and Industrial Research, Osaka University

Yusa Muroya, Takahiro Kozawa, Kazuo Kobayashi, Kazumasa Okamoto, Ayako Nakajima, Kengo Ikeuchi

Development of a new flexible waste management strategy that high level waste (HLW) is stored in the form of
nitrate-based granules of calcine during middle-term instead of vitrification is in progress now. Low LET
radiation effects on such calcines are not known well, despite the importance. In this study, gamma radiolysis of
simulated nitrate-based calcines prepared at various conditions (calcination temperature, w and w/o moisture
etc.) was performed, and the yields and reaction scheme for the gas products were investigated
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BOKDICHBETHD Z &b, FERARER
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THRADMELE S D03, DBERE MRV 4 (300
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LLEDND | BURBREREE T2 1T 2 iEEEE A BER
RHIOFREREZTE L, TN EHRT D720
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Table 1. Gas products released with gamma-ray irradiation upon various solid nitrate-based calcines.

Sample H, NOx
Calcin. . p | Wt. |Quantity (mol)| G(H,) Quantity (mol) at 550 kGy G(NOX)
# | temp, | Form | Moisture | ;i () | at540kGy | (/100eV) NO NO, NOX (/100eV)
1 Powder| 0.0% . 3 | <3E-9 (nd. <2E-5 3E-11 6E-1 8E-1 1.8E-
der| 0.0% | 33 | 33 | <3E-9 (nd 2 2.3 2.6E-10 2.8E-10 8E-6
Powder| 1.0% 3|5 4.9E- 1.8E-4 4.7E- 1.8E- 3E- AE-5
2) | 300 °C d 0% | 33150 9E-8 8 9 8E-8 2.3E-8 8
®) Powder| 3.0% | 3.3 |50 3.1E-6 1.1E-2 3.7E-9 1.6E-8 1.9E-8 6.7E-5
(4)| 500 °C |Powder| 0.0% |~3.6[10.0| 0.0 (n.d.) 0.0 15E-11 (n.d.) | 14E-11 (nd) | 2.9E-11 (nd) | 5.2E-8
(5) Powder| 0.0% | 3.6 | 33 | <3E-9(nd) | <2E5 -3.2E-11 1.6E-11 -1.6E-11 <1E-7
(6) Granule| 0.0% | 36 [10.0| 15E-9 27E-6 | 8.9E-12(nd.) | 3.0E-12 (n.d.) | 1.2E-11(nd.) | 2.1E-8
) Powder| 0.1% | 3.6 |10.0|4.9E-8(nd)| B87E-5 5.4E-11 -1.4E-11 3.9E-11 6.9E-8
—— 600 °C
(®) Powder| 02% | 3.6 [10.0| 0.0 (nd.) 0.0 1.2E-10 -2.3E-11 9.8E-11 1.8E-7
9) Powder| 1.0% | 3.6 | 5.0 6.8E-8 2.4E-4 7.1E-11 1.4E-10 2.1E-10 7.4E-7
(10), Powder| 3.0% | 36 | 5.0 1.4E-7 49E-4 | 14E-11(nd) | 42E-12 (nd) | <2E-11(nd) | <I1E-7
(1 Powder| 1.0% | 3.9 | 5.0 1.1E-7 40E-4 | 48E-12 (nd) | 5.9E-12 (nd) | <2E-11(nd) | <I1E-7
—— 900 °C
(12) Powder| 3.0% | 3.9 | 5.0 3.2E-6 12E-2 | -4.2E-12 (nd) | 2.4E-12 (nd.) | <2E-11(nd) | <1E-7
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Electron transfer processes from excited naphthalene diimide radical anions in intensely interacting aromatic
imide molecules

Dept. of Material Excitation Chemistry

Hiroki Kawakami, Lu Chao, Mamoru Fujitsuka"<

Radical ions are important intermediates of various chemical reactions and charge carriers in organic polymeric

and crystalline materials. We already reported that excitation of radical ions enhances their redox reactivities and

charge transfer rates. In this study, we studied photoinduced electron transfer processes from excited radical

anions of naphthalene-1,4,5,8-tetracarboxydiimide (NDI™*) in intensely interacted dyad molecules with a

xanthene spacer.
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Excitation-Relaxation Processes of D-A Cycloparaphenylenes

Dept. of Material Excitation Chemistry?, ICR, Kyoto Univ.b

Mamoru Fuj itsukaa*, Eiichi Kayaharab, Shigeru Yamagob

[n]Cycloparaphenylenes ([n]CPPs. n: number of phenyl rings), one of the typical hoop-shaped conjugated

macrocycles, have gained attention of numerous researchers because they exhibit interesting properties owing to

their highly strained structure and radially oriented p-orbitals. To modify their properties, tremendous synthetic

efforts have been devoted. From the viewpoint of application to the electric devices, introduction of an electron

accepting group into CPP ring is effective to enhance their charge transfer (CT) character, which is intrinsically

important to alter their electric and optical properties. Prof. Yamago and their collaborators have successfully

synthesized a CPP including benzoquinone, one of a typical electron acceptor molecule, in the ring (BQ[10]CPP,

Fig. 1). In the present study, excited state properties of BQ[10]CPP were investigated by means of time-resolved

spectroscopy during the laser flash photolysis. Especially, solvent polarity dependence was clarified.

n: number of
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Figure 1. Molecular structure of BQ[10]CPP.
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Figure 3. (Top) Transient absorption spectra of
BQ[10]CPP in CHCI3 during the laser flash
photolysis using 420 nm femtosecond laser.
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Figure 4. Excitation-relaxation processes of
BQ[10]CPP.
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Regulation of single-stranded DNA looping by formation of dimer radical cation of sulfonated pyrene

Dept. of Materials Excitation Chemistry, Institute of Scientific and Industrial Research 2,
Research Laboratory for Quantum Beam Science, Institute of Scientific and Industrial Research b

Kiyohiko Kawai?", Jie Xu?, Shunichi Miyamoto?, Sachiko TojoP, and Mamoru Fujitsuka?

Sulfonated pyrene, SPy, was synthesized and used as a radiation- and photo-regulator for controlling the single-stranded

DNAs (ssDNAs) looping in aqueous solution. The ssDNAs modified with Spy at both 5’- and 3’-end were synthesized. The

looping of doubly Spy-modified DNA composed of poly-dA or poly-T was stimulated by electron pulse and laser irradiation.

The association of the SPy™" at one end of ssDNA with its neutral counterpart of SPy at the other end of ssDNA gives rise to

the formation of dimer radical cation of SPy (SPy2"), which provides a driving force for the looping of ssDNAs. The results

shown herein suggest the potential of SPy as a radiation- and photo-regulator for regulating the conformation and function of

biomacromolecules in aqueous solution.
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Pulse Radiolysis Time-Resolved Resonance Raman Spectroscopy Studies of Intermolecular Charge Transfer to
Tryptophan from Intermolecular c-Dimer radical Cation of Methionine

Research Laboratory for Quantum Beam Science®, Dept. of Material Excitation Chemistry”

Sachiko Tojo™*, Yoshihide Honda®, Mamoru Fujitsuka®

We have developed the nanosecond time-resolved resonance Raman spectroscopy (ns-TR3) during pulse
radiolysis. The oxidation of N-acetyl-methionine (Met) with hydroxyl radical (OHe¢) in aqueous solution lead to
the formation of intermolecular o-dimer radical cation (Met)2™ with two-center three-electron bond between two
sulfur atoms (2¢-3¢ S.".S). The ns-TR3 spectrum of Met2™ shows a peak at 267 cm-1 (2¢-3e S.". S stretching).
The intermolecular charge transfer to tryptophan from intermolecular o-dimer radical cation (Met):™" was
investigated by (ns-TR3) during pulse radiolysis. This is the first report on the ns-TR3 direct measurement of
charge transfer process from 2¢c-3e S.". S o-dimer radical cation in amino acid system.
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Ultrafast electron microscopy using relativistic-energy femtosecond electron pulses

Dept. of Advanced Nanofabrication, ISIR, Osaka University

Jinfeng Yang*, Kazuki Gen, Koichi Kan, Masao Gohdo, Yoichi Yoshida

Ultrafast electron microscopy (UEM) with femtosecond temporal resolution is a very promising technique to

observe directly ultrafast dynamic processes in materials science, chemistry and biology. In this report, we

presented the development status of a relativistic UEM instrument using a compact radio-frequency (rf)

photocathode electron gun. The results of high-quality electron pulse generation and the electron microscopy

imaging with the relativistic femtosecond electron pulses were reported.
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Generation of ultrashort electron beam using photocathode RF gun linac and THz measurement

Dept. of Advanced Nanofabrication, ISIR, Osaka Univ.?, Graduate School of Engineering, Mie Univ.
Institute of Laser Engineering, Osaka Univ.°

K. Kan**, R. Yoshida®, T. Matsui®, S. Segawa®, M. Nakajima®, M. Gohdo? J. Yang?® 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. In this paper, THz generation based on the

electron beam from the linac will be reported.
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Material modification using low energy electron beam

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

Koichi Kan?", Akihiro Oshima?b, Yoichi Yoshida?"™, Kazuyuki Sato®, Kenji Adachi®

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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Development of functional materials using y-rays irradiation

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

Koichi Kan?", Akihiro Oshima?b, Yoichi Yoshida?"™, Kazuyuki Sato®, Kenji Adachi®

For development of functionalized materials and modification of various polymeric materials, y-rays

irradiation for various monomers or polymers was carried out at ISIR, Osaka University. After y-irradiation,

various analyzes were performed. In the case of stearyl-acrylate (STA), the degree of polymerization differed

depending on the oxygen concentration.
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Study on high energy electron beam transport in an acryl phantom

Dept. of Accelerator Science, *Dept. Industry, Nagoya Univ.

Y. Sakai, T. Hosokai, A. Yamazaki*, A. Irizawa, Z. Jin

Propagation of high energy electron beam of several tenth of MeV, produced by a SANKEN L-band linac was

investigated under the purpose of a future application of high energy electron beams to medical application. In

this study, control of a deposition distribution of radiation dose in an acrylic phantom by means of a strong

magnetic field are proposed, and both numerical and experimental investigation were carried out. As expected in

the numerical simulation, in the experiment, a tendency of the localized increase of radiation dose deposition

were observed. Although further investigations are needed, the proposed technic can be applicable for a future

human body therapy by drag delivery system medication with electron beam trigger.
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Generation and application of slow positron beam based on the S-band linac
Research Laboratory on Quantum Beam Science, ISIR
Yoshihide Honda™, Sachiko Tojo

Generation of slow positron beam based on the 150 MeV S-band linac was started. A new moderator was
designed and equipped after annealed at about 1800 °C. The image of the slow positron beam was obtained by
using MCP. The number of the positron traveled to the adjacent room was estimated to be the order of
magnitude of 10° /pulse by annihilation gamma-ray, suggesting 107 /pulse can be obtained in standard linac

operation.
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Detail study for the time evolution of THz-FEL with EO cross-correlation

QST?, Research Lab. for Quantum Beam Science, ISIRb

Keigo Kawasea*, Yoshihide Hondab, Goro Isoyamab

Electrooptic (EO) cross-correlation measurement for the THz FEL is carried out for the study of time structure

of the THz pulses and their time evolution. As the result of data analysis, we found the characteristic variation of

the EO signals with the frequency of 3 — 8 MHz. These frequencies depend on not the wavelength of the THz

pulse, but the cavity length.
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Conversion of radiation energy to chemical, electrical and mechanical energy

Dept. of Electric and Electronic Engineering, KINDAI University?®

Teppei Otsuka?*, Shinsaku Hagiwara?, Sachiko TojoP

Amount of hydrogen molecules produced by gamma-ray radiolysis of pure water with Al, Ni or Pd plates was

measured by gas chromatography.

molecules was more than 10 times greater than that produced only by radiolysis of pure water.

In the case of Ni with a plate thickness of 0.6 mm, amount of hydrogen

This may be

caused by increase of deposition of energy at very near the surface of metals by secondary electrons originated

from interactions of gamma-ray and the metals.
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A study on electron spin resonance dating of chibaite using organic radicals

Faculty of Human Development, Kobe University?, Faculty of Biosphere-Geosphere Science, Okayama

University of Scienceb,

Graduate School of Human Development and Environment, Kobe University©

Shusuke Isogai?”, Yuka Yokoyama?, Hirotsugu NishidoP, Atsushi TaniC

Chibaite, one of silica clathrates, has a framework structure with cage-like voids occupied by guest species. We

measured electron spin resonance (ESR) signals of chibaite samples before and after gamma-irradiation. Methyl

and tert-butyl radicals were observed at room temperature in the natural samples before irradiation. The amount

of methyl radicals was not mainly changed or even decreased in the irradiated samples because it might be

already saturated by natural radiation. In contrast, the ESR signal of tert-butyl radicals increased in artificial

radiation dose. It indicates that the tert-butyl in chibaite would be used in ESR dating.
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Molecular analysis of ionizing radiation induced mutations in the budding yeast
Kikuo Shimizu®¢, Youichirou Matuo®, Sachiko Tojo®

Radioisotope Research Center ?, RINE. School of Engineering University of Fukui®, Research Laboratory

for Quantum Beam Science®,
RINE. University of Fukui?

Our research group has been studying ion-beam induced mutation of the budding yeast, S288d1 RAD ™)
as model of eukaryote cell. In cases of ion-beam irradiations, several features of deep interest can be
observed, contrasting with the low-LET radiations such as gamma-rays. The yeast cells were irradiated
with carbon ions (2C*; 290 MeV) with the dose 50 to 200 Gy. Carbon ion beam was generated from
synchrotron in HIMAC.

When we analyzed the survival rate with different radiations, the survival rate was reduced along with
the LET. While the mutation frequencies were enhanced along with the LET. The mutation frequency
increased consistently with LET. This result indicates the high LET ion beam is more mutagenic than low
LET ion beam.

In the research project of this year (18J472), we examined the new method to evaluate DNA lesions
caused by low or high LET radiation using a polymerase chain reaction. We obtained the result that the
efficiency of DNA synthesis decreased with increasing LET. It means that DNA lesions, in particularly
double-strand breaks, affect the rate of DNA synthesizing reaction. This result shows the possibility that
this method will be used to evaluate simultaneously the biological effects caused by various radiations

with low or high LET.
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Gamma ray induced damage of window materials for nuclear fusion

Institute of Laser Engineering?

Kohei Yamanoi?~, Youwei Lai?, Yu Haoze 2

In space instruments, remote controlled robot for nuclear decommissioning, and other science activities
involving high energy, demands of radiation resistant optical components, especially imaging systems are
increasing. To reduce the influence of mechanical shocks and distortion as well as obtaining high quality images,
achromatic lens can be considered being used in such imaging systems. However, there are few alternatives of
radiation resistant optical materials available. Long-term exposure to high energy radiation can cause various
damages in most of glass materials, therefore developing and evaluating radiation resistant optical materials
become very important. In this study, we investigate various kinds of glass materials on their gamma-ray
irradiation-induced optical property changes to help select and develop new radiation resistant optical materials.
Gamma ray irradiation effects on lithium boron oxide (LBO), lithium borosilicate (LBS) glasses with varying

concentrations of boron oxide and lithium oxide, and several commercial optical glasses were first investigated.
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Impulse response measurement of the ultra-fast electron detector by using Pockels effect

Institute of Laser Engineering, Osaka University?, Institute of Scientific and Industrial Research b

Yasunobu Arikawaa*, Masato Ota, Yoichi Sakawa, Makoto Nakajima, Tomoki Shimizu, Sadashi Segawa, Thanh
Nhat Khoa Phan, Koichi Kanb,

Ultra-fast time resolution electron detector has been developed for inertial confinement fusion plasma

measurement. Pockels effect based detector which had been utilized in short pulse electron accelerator

community was newly developed for our aim and tested by using Ips electron beam at LINAC. ZnTe crystal

which is a well utilized Pockels crystal was tested and 1.5 ps impulse response was obtained.
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Irradiation Effect of Insulating Materials for Fusion Superconducting Magnet
— Change in Mechanical Strength at Cryogenic Temperature —

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

Yoko Akiyama 2 ¥, Nobuto Akazawa?, Yuta Kunitoku@

In ITER, the insulating materials of superconducting magnets are used under severe conditions such as

electromagnetic force, cryogenic temperature, and radiation environment. Since the polymeric insulating

materials show high sensitivity to radiation and becomes brittle at low temperature, both the mechanical strength

and the insulation performance could be decreased. We focused on the interlaminar shear strength (ILSS)

because laminated materials are considered to be the weakest in the direction of interlaminar shear. In this study,

Glass Fiber Reinforced Plastics (GFRP) consisting of glass cloths and epoxy resin were made, and irradiation

effect on ILSS was examined at different temperature.
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Examination for irradiation effect of plastics molded by 3D printer

Division of Sustainable Energy and Environmental Engineering, Graduate School of Engineering?,
Graduate School of Engineering, Technical division?

Yoko Akiyamaa*, Chizu Kato?, Kota Kimurab, Genki Yamasakib, Junko Yoshiokab

The purpose of this student experiment is to acquire basic skills in design and drafting, and to learn about the

radiation degradation of materials and the material mechanics. The structures of plastics were designed and

manufactured using 3D CAD and 3D printer. The plastics were irradiated with gamma rays, and the effects of

gamma-ray irradiation were evaluated based on the changes in mechanical properties by compression tests and

FT-IR spectra before and after irradiation.

1. A SEBR SE f DR

AREERIL, BT B ORME1-2[R) 12
BB SN 8RR - =L — TR AR A T

DNEREE » = 3L X — T E - EBR I LW ) E

DY - FEERF H OBIRT —~ D17 —~ LU CTEE
LIz 17— 52 AL T, 7 (27~ X 7[E]) 127
LMD FEREIT T2, 1 EARX—DRIEH LT
TRVF —REBE RO WS DN D E - Ehrx
FHIL M FFR TR EEINDIEARN 2k L BE
ZHRRECH ZE T D LRI, SRR AT AT
DINDBEE T3/ B =X — T30 F H iR
(2B 1> TOERETT OIS HD,

AREEFH ORI CHI-> T, ZhETIC
Fea L CEI B EFERONFIT OV THRAR 2 A
BELEITo7, 2O FEL T, TFEDOYFEROFA
D, LFEMICEEL TODICHLBEDLL T, 23R
TFPROEMICHIET DICHIVMELINHAF

v B ZIECADE W= RE ORI 7 arI307

BB AR & DR REZ & 1T Ty
TENZEF BT, ZORBDIFEREL T, A - 2R
FHEICES N SN RN 2 245 R IR A& 1 DA
DFEFERDO NI REERBR D IO RNEDNR %

: Y. Akiyama, 06-6879-7897, yoko-ak@see.eng.osaka-u.ac.jp

51

WIZERZET B, D7D TRLF— RO 2
RELMRS 27 B EER - - 177 -
{ELFDAFEI T ENENDOZHITENT T
D3V +TnrT7I 00 OEHERY AN
WEL LT, bOOK DV DERELFLZ &b,
BB & AT E 2N LR LEE T TS
DIFFT AT > 1o REBRITES - Bk - Ji177 -
IbFDAT —~ D 5 BALFROT —~Thd,

2. ERAR

3D CAD&EIDT VU Z—% T T TATF v /i1
ARG ]UELT-, ZOREERIZXLTOCo v ##
HRE 24T BRI 6% 0D i 5 S BRSO AR MR
ARG NVEIZLRY | U B R O 5 BT D CEE
MiZAT o7z, ZOHE Z il L Cakt s oo HAfEHhE
EHITETIEDEEHIT, MBI OB, BX
OB ) A BT 2 B iR A RO D2 L AR E LT,
F O FRAREIILL T DY Th D,
(2518 )0 A5 A LB
OEHENREAT Y 22—V OFH
O 3N E it St st ==
QU EREIZ KOS



[%2i]3D CADICLHHIX

O FIE L ZEBUERITHIA (10 mmf . ZZFR R
50%) ZEx T 2 ODFlKI PN TR IR EE A3 iR & T AR
SNDLTTAF v/ HEEKRZRF L, 3D CAD
(Fusion360, Autodesk Inc.) CIXI i 1Ef%

@QERLE-KE L L2, 3D7 Y #—(Adventurer3 .,

Flashforge Japan) C# AR ZAE T DRE (74T A
MEIARVELEE (PLA) A )

(55338 )7 T AT v ZREIE R~ D IT o~ i S

ORRFELT= T TATF v 7RISR DS 5 (KT Ik2

1) % PEERIAIITAT B8 — LR RS R D

0Co y H RS hE R L CTHRGT (fiEk B3 de)

QARIES Y T NN D ~HEDFHA

(554, S RS /AR BRI 0 7 L O FHA - iR HT

ORIV TN OEE - HEZREODS | JiReR

Bk (EZ test EZ-LX, [EHBERT) CHEMRBRZ

T IS S1-OF F AR D PR SR | il o B 45 %

B

@i‘f%%ﬁ;‘m‘zf FF(FT/IR-470 Plus, H A4y 3) O

53 1A ISR E (KBréEAliz)

[%6 ]%%F%OD?H:&)J:T%X?J//H/

Of ROl 71T — a2 BROVERK

(Z570 VT JE s R e e s (47—~ &)

3. FEHiRER
X1123D CAD%Z W CTHEANRK LK o —
Bz md, AR, AR X728 | NERIEIE - S E
ZEKRTh T, JEFTHATENT AEES, A
VHE =R N TR RIN= D LEEE B Z I LT O
L RO, 2T V—T NTHRE D/ ST A—Z DI
BRI EHLEVD LI T RS b,

I 10 mm | 19
].Dk Anm
ji

X1 3D CADTHANRK L= X1 D —1Fil

52

JEAERRERCIX, RS 7 TR LTy #R IR
S 7 g, BIRTCHILNIEE O 5 A3 R 7
ST, RIBET OV T IATMIEL 2 NEFEIETD

2L, BRI b L T &2 1072 58K
T ADIV, FS BRI LD ek Bl G A (R R L 7=
I THD, LDV TN TIFHIERIITRE 2%
MRBIVT | EBrRE IS A b7z, ZOJREIC
DWTI2FLEITIIBENH LT IHTH D,

FT-IRHIE TlE, =—T Ve b e S Ic# T
DEALBIRLNTLDO O FE R IT RSN -
2o 5T T~ OMREHIBEEC R 23, 20
BT T8O —H TR Z > TS | b7 7%
ERAOVENRDD, B — V@S ERA T — 7%
RIZ0EERE BT <T 57200 TR RBTZ,

S EIOFAEFEROKAE RIZFEIZLLT3ATHD,
12 HIZE 2RI EDRE THD, 1IKHDS
=131 MGy TR AT o728 24, L E T
FREBNDORANRFHCBEIE L= O3 o 72728
2iKH D7 NV —7130.8 MGylZW IR B2 S8
TeEZAWNT LR 253 kGy/h), FREFEAR B
S DJEREIRE 5y 1A IE D 22NV ST 0Tz,

2O BHIIMEM L7 4T A NI THD, 4 H
PLABHIEEL CHRICE BAINIZ T 4T A M Wz
2, FT-IRFIEIZB W TRFZEO T G0N ERM I
W AREE ERNT 4T AN 35 )5 i )
ThoHEBZBND, FT254 X227 ) —7 WAL KRR
ZAT > TCNDHT28D | PLABIR D 727259 ABSHEI IR D
FRBIT> THBTHOLH I THHEEZHND,

3O HIIAEBROERW BN THD, FFIZ,
RO REL T MEZEDOL DO DR EHE ﬁﬂﬁ
S OBBN A CH T, BIEZ -, A% /L
EEFIE LD OFAEFERTIEH LM, T
HHUb OO EAMEICT & LK,

FEES BRSO BN B 3 2 PR B OB 51265

T 5 F D RIS R BE D T F BRI DN T
FERT DI LR, FAEICESTD 2 N—RILEE O,
TSRO BHZ LR A R > THLHI R TH THS
LEZLN A HBLNFIZOWTHE LD TV,



r=1111%
AE

MER S : 20191241

553 T RAEHIR HER N O U BRI ST R b i

PN o, RS D, MAZHM c, SIREE -, MR, THEET, HE%Ea
A E R R ANIERE, b RBORTFPESER AT FERT, ¢ BB i JEBE JEpAs

A TRRRHER THLR I T I N 7Y a—1Jdj—Rx—k (PADC) FIZEKI LA A2 B
7 v 7 OIEBIER Z BT 572012, T < BBEEREZIT-> TV D, RIMRIIEIITIC L D & 50
kGy LA T ORI E TIEe—7 VOBEGRHEE S, V—HRx— b= 27 VOB EGIFT L EORE
TOHRBEES Tz, ABFFETIZ PADC FUTB S LD T ¥ W VO ERFIE 2R L 7.

e HAEL:R)|
PADCH DA AU N7 v 7B E L CIX, £ IR ONORBF MO 3 EEELr B FECE 560
THHZENROBND, PADCIZT=—T LR — R PR — N AT VG @Bz Eelsy & R = F
LURD 3Ly MU — 27 Th 5 MR ED & 25312051 bivd, 3 @EtEED0 .0y
TR COFRENEEZZIT TV DL, ZOIMITIEEEZIERO A0, £ L TR HIMIIOE
THET—T VORPREEZZIT TND, Tr~vBREFE—ARFIZE D &L K50 kGy UL EofisE
272 BN —ARF— b AT VTHREEZZ T2, ZIVH TR YEC K D & B HEEEE O
HFER<TH 528, ESR % VT 50 kGy

. 1500
ORBEZFUCLT, ARLTNLTY 77K é:,,-;u_-m(';y B KGy
. 2 N N R 67 kG
AV DFEFAIE DN 8 D DRI 750 j:) 33KGy 100 kG
WTHRRRT L7, () biscssmemision _ [o@ N

(=A%)

FIR LIREEFIRE (77 K) 120
TPADC & Z20DE/~—Th b ADC,
B L, ADC I[ZEULL U 7o & 58 47 i

WZHET S KREY=F L (DC) V=T

Lo Va— e /) FALTEeH— ]
(DGMEA) | fifi 2- A k¥ T-1- A F )L

TFV(PGMEA) (< #ike 30kGy 2999 300 325 350 375

25 100 kGy OfgaE TS L7z, % Magnetic field (mT)

D%, WEHREZR>7- £ £ TESR X

7 MO EIT> 72, ESR A7

NDIGIRIZONT b, K 50 kGy DR E: %

Bl U CTHENHER TE 7=,

320 322 324 326 328 330

dP/dB (arb.units)

X1 Hr~#RE L7z PADC ko ESR A7 k
)b 67kGy & 100 kGy TliE(d) & (o) TR 4B+
WZHi e — 7 BRI

[RFHRBFFERRE]
Kusumoto et al., Radiation Physics and Chemistry 170 (2020)108628.

53




r=1111%
AE

MER S : 20191248

VUFU—va VORIBERIERBDO NNV A Z VA ) R L BEH]

BOKIES o, SREMHAED, INEELEL, BARDHY S o, FERH, EHES
A AL R PR TAITIERE, b RICR S PEER AT SE T

IEW UTF L= a VINREETAT T AF v 7 F L—F ORRRICET D EhEIREE S A S
I ADKHREBD DI, TTAF v 7 L F L= IZONTDALAT VA Y VA K DB
e EFT -T2 WA MR Y == BRSNS F~D T R F—BEICER T 5 227 k
DAL E BRI 7=,

=
=]
]

[E:I:% H E,\J] 0.08 —ea—10ns 20ns 40 ns 50 ns
TT ATy I R — A DY T L— & DR *$;ﬁ
ML LT, Bl FL— OB, BOEY des
FAES, BEOBVINTHEE PBES ST bhs, £
BRlZ, Ml BZh e840 WO /2RI L. #lz 002 T
. i 0.01 & fmﬁf\u,.

IR B B A FRRE S R STV B, v
FL—a VRO R ERER S UL, S 575 w0
PERE(L OB IE KIS B L IS S B, — 5T,

1 RYZFLrOBOREOT ) FHiEE
- LR 22 B Ze e S
DD DM EEHERIMFZEITIE & A EHEA TN, COBIEMIL 2 < L

=
1=
=)

RIFFETIX, v F L— a VORI HREY | 020
%@ﬁ’qﬁﬁ%;@[‘;f:“/‘/?‘l/%“/a f/ﬂﬂ%ﬁﬁi%%ﬁﬁj 0.18 ——10 ns 20 ns 40 ns 50 ns

THILEER L, SV AETRIBHE G OBER o
Woz@l, 77 AF v 7 B LA S—20
VT L—H TORRKEORME BB sl S

ERNT LT, 0.04 \‘\,,‘_ o P RN
[EhEHNE] he o N
0.00
HEOBERAR T T T AT v 7o 0T 0 @ e e e

L—2Thb EJ266 & AIEFOTTAF v 7 F L
— % TH bH ., AU XA F L »IZ bPBD
(2-(4-tert-Butylphenyl)-5-(4-biphenylyl)-1,3,4-oxadi
azole) = SN L7 Rz ke L THW, 7/ b~ A 7 a ORI A &7 — /L COBMEWRI Y %,
IRKPERFDE TR T A F v 7 #HWT T 72,

HM1BEOK 212, RURFLLrOLOREE, b-PBD Z IR L7230 0T/ FORD el C© o i
WINARY MVvEZNEIRT, R ZAF L OHOGEIZT /B THET 2 550 nm (TLd e —7
%, b'PBD i X W BRI &< leode, 2O EiE, ZOE— 7 ZHEKT ZEIEIREN S b-PBD
SNOZFVF—BEBELTNDHO LIRSS,

[RFRA 7 ER ]

TIAF I FLU—HILBIT AR X BB A B TE T,

4 2 AU AFLbPBD HalkcoOvA
7 1 ROREI T DI PRI A~ T v

54



PLEE S . 20192004

BIRE T T~V RN K % 43 F MR EANEH OIERIEELE & fHlE

PEPRERT o, EMFETED, JKIFIEH o, BRILTERA b
2 A FHPBANITFE R SEREE, b RIORSFPEEREITERT, © RERFEARE T2 5E8)

L Ny REFIEGNORESE T T~ HHE T L —W —(THz-FEL) B — A % #li /K O KR S 1
~EESEL, AKPITRAET AT ENRAE L ZOERHEEBN L, AMEEXZOEEMMmEE[BL,
DICHEAEE £ CTHEM L TV EFER NIV RSB ENSCH— LAY v 7T v I~ IR SE T,

[#75E H Y]

AR, L= =2 W7ot « BB ES S ENBEFEANER STV D, b—F—RELET
£5 ORI L — RIS © R R AT 22 =) ERIC XY | EERN 2 EE TIafE+ o0 E
B, BEE RN SEAET D, ZHETAKISH L TERR AT - RV BT E 723,
BRI — R = R — A BB D 72D, RGO Z R E S D0, s
V=P =08 L) I A ERAESELBEN D -T2, £ ZTAIIZE TR, THZ JGIZ K 2 K5
[ CONCE BRI B LD 2 Fhi L7z, THZ T KIZHRSBIN SN D 72, @Rt — = g%
BAUKE CEBEAE T D, E T ~T 1% FOBREVEFr e F—nlew, MRG0
N2 FIEEZE L BN D,

[ERENE]

THz-FEL THRAEIET THz 7V AFZMUKRBI O KUE RIS L, BAE LT EEERKEZ Y v |
U 7T 7S R VBRI Lz, ) 1@ T K D IS, B TERET 0 E K 0SB S vz, X 1(b)
(IS THZ YD JE A & TR 2 28 2 CHIE U 7 BB D 3R BE 28 b 2 7 Al 2K DWRIAR I o &
THz YD 7 v AF & OFF

Y U7z, JWRIRIC X B B B) e
WogE MBI T L D ENIE I - : " -
KEHIZH W Tplz =0) « $4 |=oome

aF LS, B Ub)ITRS R .

NI BIBME & B L7, & £ o

BIC THz Y61 X 2 W 720 . 4

R AERET D70 B o |

— THz 7V AN L B H— i 2(xx /-'(‘:vum“‘)6 8
EFBURECHI L B g ) kop oS ios + 975 7. (6) THz
1(0)). SRR & T B OB DAL, () M E B 0

v Fv s T 7w GERED,

[RFHLAFFERR]
(7 7~ JEMRIN K DK P COVHERERIFELE & COBM L —P =22 NHEHSE 40
MIEERORZ:, 2020 4F 1 A PENHERH. KIFIEH, fREFZ2IE

55



=]

REX S 20192012

r=11113
JH

IWIVARAZ VA Y VR EERAWTZIENE % TOREHRZRICE T 55T
~IKDGFRT 2 7 VDR DR R DfRER L FAf~

KAME e, FBFULa, MHEIEMED, telEd, EHHPG—P
a BAJEF AT ERH e R ir ER LRI TE o & —, b RBRORSE: EZERMEATSERT

EEE 1 B FEHCIEAHKIHE DN MK O Na 7 A D K O BUR R R 5B % RIET T
D, VHYLIK DA W ROVATTE D 2B 2 e R DY) — FOGFHR CTHT T2 Z L 13D THEECTh 5, it
ST, HRERYOINE (GE) CHEHRFHELOS ORI (E2E) Ol - FHlins 2% T
HbH, TITAETIE, B SVA OCSVATOHY VREE) ([CL BB EIT, 7 U4

W DKFNFEF (eaq) FAPHICTERL S NS A A2 (A A ) FFHRZ L X T eaq DSUSFFEZ R L 72,

GipA=1:n)|

T 1R S CITmEIKIC Tk DMEbi, 2 O DI IRIZ X 2 KFBRAESCE RIS
BRI EE RITT 20, DRERY (700« 5F) OWRESKIGOMERERF MR %
FREAL, BHFRICABNEEZ R LI - Sl 2 EE T 5 2 L 0N8% ThDH, £0—EE LTARET
1, BURBRFAE O BOEE DR (A i8E) MIELZEB T 272018, g (LINAC) O
BAFRE AN SV AT OF Y R K D MERGT — % B (B 217> TWD 0, S8EI,
ATEE N BED TV DK W) R TOKMET (eaq) DLUSFHEIZIER L THFEEIT T2,
[EHENE]

IHET, MKPICERDRECTHEFET 5 2O a7 Ak A 4 (X Cl, Br) 23KD5iE
R DKEEIL T 2710 (-OH) & 2 BeBECTRIGT 5 Z & & 555E L C, ik C O ES 2 5Ff L 7=,
22T, WK HER CIIAOSHE A M ETCERWVERER (50.5mol/L) b5, X512 EREMIG
ML O OFiBFEOHE: ((OH+X 2 -XOH (+H") —-X+0H (H20)) T X579, KT
DGO X AMIENY, 2 TICH L TH—/ (B 12l 2N TETHMETH L, £ T
RTEEEDN G, iy Bam A B « KR L 72 ROSHEERRIZ HED < eaq DFRULFHEDFHI 2 D TV 5,

BT FU 7 A (NaCl) &b o (CaCly) KEHET TOD eaq DIHIEH (= Fm A&
CHsNO:z 75+, 8 Cu2tA A ) & D 2 IRILHEEE ~

o g MO
D EE R AFME 2 1 11277, CHsNOg [ 570 é’ "\33' R
-~ [ ]
Pt ew & ORISR TR B Z RS, & 2 Sae, T Tes
SRR S RO BEZ T 5, %72, = e w e,
CurlEiiA 4 CoHTd, e LORGIEREL & |§ PR -
> i N\ L9
AORBERI B, WREMAOELEL S £ | Ve AN
WET TR TE T, EWERELOA A RH B 150 WOV "o
o | B+ \ K
KIEHIC IS ENS DILENMLE L 725, o _?fumwcmmm RN
“(_“, I. - k(eaq_+|cuz+) | 026 ) |i
N (X N R ()
(#0722 TFERR]

lonic strength of solution, /;, (mol/kg)

1 eaq D 2 FREDFHRH & DRICDIEREKREFN
(NaCl - CaCl, Ki&i&, =i, B, BI%E 600 nm)

FOSIREE DA A 2 38EMIET — 2 (FOSHEHR TRZH)

56



4. FRTEHRS

4-1 WRSHE

2019 FEET E— AREMEERFAS

2019 fRE R B — ARV SOMIER 25 1 [EAFZE 08 10 A 11 RIS, 55 2 [BIF9E4s23 11 H 15 BIZE
W ChfE SN E LT,

51 [ U R P RS & OB T &7 v — 2 ERR R LRIt Y Vv 75 7 ¢
—ORAR] Lo T —<Db & SNTEERE 54 GRRKRTED 24, FART, BEERT,
PEARR TR LK 1 &) 2BRE LT/ ~T7 U TARERS IR D B b — AL
ERRF LR Y ¥V 7T 7 4 — DA OV T IR WIZIZEE L L,

95 2 [AIRFFE TS R R 38 L O IST RSkt AE# 2 L o< [t - B1v
—LEZOICH] EEUBRESAVE Lo, ANMEEEE 6 4 GROBERLRT, BT RT, BEYbFurE
AT, B TRHREATAE e B A . BARREL, L0 1 4) 2RHEE LKL ABEFL—F
— e A NRT — L — ORI & E ORI E S B O T —~< 12> TIRERWE
xFE L,

Klal & BIEF RO D SNEHTOMEORBINCETE—2 %2 L D ELBREMOES L 720
F L7,

BROCHEES | & T B — ARV AR T 72
Sefd - TR R

HEF : SFfcd 10 411 H (&) 13 :30~17:00

Gt © RERCRFPERERL TR BRI 1F - Ga

13:30 PHZOHVEo
wEFEIL  (BOREERT)
R - =R (RREMNT) ]
13:35 BB & 25 DNA HEERRIC 361 2 S HTER L 355 O i zh 2
OWTE—1, T, B2, BRmE2 (0 BKREET, 2 EiE)
13:55 SR TVFY VAL D HERIE Y o F L— 22T D R R i R
DFFAT
OBUKIES 1, =RHAE2, I1TNE—3, [IAVHE 4, BIHMELZ 5, BAHR 1, ®HEMT1
(1 WAERBE L, 2 @ FRORPERF, 3 : BRBEL, 4 : SN SR, 5@ 28R EHN)
14:15  Radiation-Induced Hydroxylation of Boron Nitride Nanosheets
OHanqgin WENGI1,2, Geng CHEN2, Shinichi YAMASHITA1, Zeyue WEI3, Kun
QIAN3, Mingzhang LIN2,4
(1: Sch. Eng., U. Tokyo, 2: Sch. Phys. Sci., USTC, 3: Sch. Chem. Mater. Sci., USTC, 4: INEST, CAS)
1435 7SV ATUF Y v R EE O TS BRI B PR 2 3R A SR O BOS R D
Bitth © 7 v MK & O g

57



14:55

15 : 15

15:30

15:50

16:10

16:30

16:50

AR (BROREEMT)

NVAFZIFN TV RAEROH o~ T VF )V REIC L2687 ) — A& an A N KERK
iz T 5T 7 KGR R SR

O=RE w1, WE HR 1, 'l 1, Al —pk2, fil B2, Ok |2, KA 523,
IFE—4, & 901 (1 : BOKPERF, 2: BSZ - BB, 3 : HZ GENE, 4 @ #KR)
(IR 15 %)

a5 = IR—HE (BRORPERT) ]

O AFM & W2 LY A S BUEIETE D Z D852

OlJulius Joseph Santillan, FHAEES  (BRKEM)

B EfRAGYE EUV Fl L2 2 MR D 4> 1323

THREZEAN (B KRT)

MRSRERIMER Y >~ 7T 7 ¢ — MO BR %

AR CGRIEEA )

7 = = VAV ALEIRINC XL D LU A MEE T 1R R

ORIAR—RF 1, JWAEEF2, RBIEA 2, HE#EFEIL 1 (1 BCREN, 2 JERPET)

B4 DFREs

EEEE (KD

17:30~19:30 Z&#Hl<= (@Salon de Sanken)

13:00

13:10

13:50

14:20

14:50

15:20

BRICEES 2 [ fia~ it « BT —A L ZDIEH ~
HEE @ Foc4 11 A 15 B (4 13:00-18:00
Bt ¢+ RIRORTFEEEREFET R IF 3%
Heffe o HRRRL AR A
ST REAESANEFSE T —F—BEhiC L 2 B 12— 2 NE2R 0B % & 2 D3

B DFE

HHE—  (BCRPET)

R« AR (FROKPEDT) ]

FERIGE  Spring-8/SACLA DOILIR & Y
Kt (PRATREES)

IR E BT L — Y — 04 TEA~OIE A
JIE R CROCERRER)

BAE—2ZF AW EHAEA A= 0 72 X D 880 B B 0O 5 £ RS AT
VIR (B ARSI
HREBRZ 2 22N FHEEEA A —V 7
)llE— CROEKRY LF)

(REL 20 %)

58



15:40 7 =& MY L—F BRI & 2 Ok
i — (oK)
16:10 L—H—t—=27 « 73— T ORFELEZDIGH
B (BOKPERT - 53F-BF)
16:40 2 = A OEEIGH
HIFER (W)
17:10 L —H#—FIED FEL ~D &
PHFIESE (A B vEBF)
17:40 P OFE
AR JENE (B EERT)

42 EESWE

4-2-1 EFE— LRI REFRMAEMZRES
7510 Bl & v — AR PR s L RF A ER B
HIEF : 2019427 A 24 H (/K) 13:00-14 : 00

1) AFoeFERTIEEFEFH OISR DV T
2) AFICEETEIZOWNT

3) 10 A2 OFHBOBGEIZ DU T
4) BIITCEEFNIIEIT OV T

5) 2020 FEBEREEOR (& aiBh4a) 2o\ T
6) 2020 FEEMEFZEOR (BURAURRIR SRy (WFZEM) ) [2onT
7)) EOAh

59



4-2-2 EBEFE—LRFEHREREEZES
55 38 Bl B — AR P ER i EE R B
i . SFICEE9 A 26 B (&) A — /L5
1) BEHLFEFR SR RN T
2) WL NURIATFT I Z A NITO0N
T
3) A2 AR TEIZOWT
4) FIHBIOLEIZ DWW T

55 39 [BlE A B — AR RS
HRE: SF124E2 H 4 H(CK)
1) WHIEF v — AR AR & O R(EIZ O
<
B2 FETFERIZONT
Z DAt

HEEEBA

i

iru
lﬂx

2)
3)

4-2-3 EFE—LRFEHREREMAZES
5123 [l &1 v — AR sr R B S
HIRE 2Rk 3144 A 18 (OK) 13:30-14:15
BT ekt 2 —=

TEREICOWNT

HHEHREE R DO FERRIZ DU T

FA~WIFE B OB ETH TR E IOV T

230 MROAGERE THFIZONWT

RN e 2= 12DV T

1)
2)
3)
4)
5)

#5124 [l & ©— LRI R TR B S
HEE : SFocES H 16 H (OR) 15:30-16 : 05
BT Mgkt X —=

1) %1 EWFERBAEERIIC DWW T

2) AAEEERL T Ly NOEFITHONT

3) KIEE LFEITDOWNT

4) L /N2 ROEHEFIEIZ DN T

55125 [l &1 B — ARV AR R B S
P - Mgkt I —=

HEE : 5FocdE 6 H 20 H (R) 16:30-17:15

60

540 FIE 1 v — AR R SE iR E E R A S
HEF: SFI24E3 H27H (&) A—L5EE

1) 2020 4 FE R RF] I S4E O BPURE R izo 0
<

2020 FERIHIL N RIAF v I~y 24
U

2020 FETRIZONT

2020 FFEEEFEE Bk EIZ OV T

2020 FFEHAT A IZDWNT

2020 FEHAE: B 12DV T

AN 3 AR R TR (RRRR SR 4))
olANE

2)

3)
4)
5)
6)
7)

1) BWIBEEZR7F Y2 —izonT

2) FIHEOSEIZONT

3) B MRE=EOFIHICOWT

4) SHEOLFEFHEMEZEERICONT

5 9 AL @1 s ORIFITIEIZ SV T

6) HIHAHEMKE DFEEIZ DN T

7 EOML AN RIA Ty I ~v 2 A LD
D ZIZHONWT)

55126 [Al &1 B — ARVEI S B P R B S

HEE: SFocET7 H 18 H (K) 13:30-14:00

BT ikt R —=

) 10 HDOL ARV Ry XA LIDONT

2) A2 EEEMER LFEICOWNWT (230
I FE G E)

55127 [FlE 1 B — AR St P R B &
HEF . SRt 9 H 19 H (OR) 13 : 30-14:45
ET « fiakt X —5=E

1) #%HT—~FHRIZONT



LAY R B A DAY 22— )LD T
RFNH B ik 2= 12DV T

SRS BT — AR R N EERITO
WT

AR F SR BIZ DWW COBLEIZ DN T

2)
3)
4)

5)

75 128 [l &1 B — AR R R B A

A : SF5T4E 10 H 17 B (OK) 13:30-14:00
BT - Mgk I —=

1) BT —<ERIZHOWTEEM 1 1)

2) 11/22 L 129 D LAY K=y Z A LITHONT
3) MERHFFESIC DN T

4) L N RIA4F 7 HiAED WEB HiEkico
W

55129 [mlE T B — AR R R B
HEF . SFoc4E 11 A 21 B (OK) 13:30-14:15
BT« MiskE X —=

1) 2 3 EWFZESIT DN T

2) A2 (R EEFIHZEEIC SN T

3) N 3 A EEAE R R BRE R (i R (i i B 4
DOFEHIZHONT

55130 [Al &1 B — AR AR TR B S
HIF . SF0oc 12 A 19 B (OK) 13:30-14:10
BT Mgk 2=

1) =L b 24 FRREIFRSFIC DWW T

2) 7=V T HU—5DEHRIZHONT

3) 3 EFESIZONT

4) ORFEEDIFFEIRE DREMIZONT

5) AHEOPITRN

6) TAF v IHOar—#EOFHIZOWT

%131 [\l&F v — AR P st LR B s
HEE: 5241 H 16 B (K) 13:30-14:30
BT Mgk 2=

1) 3 EFZESIC OV T

2) T A/FR(EBIZOWT

61

SREEDWD k9 EHiax B >\ T

AP B DBIT AR

3)
4)

95132 Bl B — ARV R P R B
ABF : Sf241 A 28 A (Uk) 13:30-14:00
BAT MRk S —=

1) IR ORI DN T

2) REEOTRZEIZONT

55133 A& 1 B — ARVE i P R B 5

HEE: SFI242 H20 H (K) 13:30-14:45

Bt ekt 2 —=

1) RREZITONT

2) TR

3) SRAEFED L Ny RERRA 7Y 2 —/L kK

4) KAERI & OFR AW EIZ-DW T

5) O SAFEFEMER ER (LR SRR 4))
IZ 2N T

6) THERPUTRIIZONT

%5134 [ &1 v — AR M R B 5

HEF : SFf1243 A 12 B (K) 13:30-14:20

WA fiikt 2 —=

1) R OEE ARSI EHIT DN T

2)  JHETRRIEAREAE ~ D A L R —F T O T

3) BH U7 Ly ROERIZOWT

4) KREFEDOL NV Ry ¥ A AFFITONT

5)  HEE L OFEMARF I E - HEE T R IO T

6) SREETHEIZOWNT



43 REEHEV XL (HF)

SRITH

H£f R4
L—W =BT - 7 4 U B R
TH128 (&) T ! N
E0 11 4
8 H28H (K) TUEBE mEFR 124

8 H30H (&)

“The 10th International Forum on
Magnetic Force Control in Nara” Labo

Tour 234

9H 11 H OK)

AN PEZR T 2 (JEITA) BEVPE SR
24 44

11 H18H (H)

M 5 ARSEAT Brids N K B 36 B At F 58
(ORIST) 74

62




5. R EEEERE

5-1 TR 31 F (FHRE) ERFAREBREEOSRLAEINIE
PERF BRI RR SE BT 03 2 BOR A T i & B 0 iThiT,
o fkiFH (604)
VRS (BHRITCAE) B R (R e 35 55 Bl ikise 208 Ik
HEF : FRk314E4A 9H (k) 13:30 ~ 15:30  (B51[A))
PRE314E4H 100 (k) 13:30 ~ 15:30  (#2[A])
S8 REKRFa Xy a4 — MOKB—L
T OFTAY h—THREE X —
i@:E”%ﬁ%ﬂ(%%#%&) BRI ERY - B - BRI B R, KA ER -
IR TPHEERE - TR, IR AE AT ?%ﬂ e, BB, L——
T RVX e X — B L X —
HEIEE  HEHBRONMRIZ S 2 5
TP RV e 348 ST R 8 A i D 22 A B
JCE PR R T 348 R OV R 8 AR 4408 & 2 O BRI O Bh IR B 9~ 2 154
TR 5 T B R

® HTHL - kit - XBRIEEME (D~234)
ERREEGIEES ) - 114
TSTREEBIER S (Wkee) - 84
X¥rfEHHE REsEBIEEE LS 34

MR BB « b4 (LA B 2N 520t 9 2 5l &= 2 525)

A FRTCAF BE i P (R (7 e 36 25 Bl 250 A
AR . AFocd5 A 8 H (k) 10 RE~17 KE 15 4) CHdl) 13 BE~15 K (fikie)
WP PEMFE BEAR 1 PG AL
FEANE - R E LIRS 5720
TSRO NRIZ G- % % 5228
JC S BRI 1L 1k
REAEFE O BRI & 28 508
TSRO 22 A 72 B
PERTE SRR b 55 7 B LR
Jiask D EEEOF A HEIZ DN T

63



5-2 WMHERERORE - RRRUBIEF
voAE2E BAE 1A ICAEMRE T, MR L R L,
v ZERREIE T & % BB R AR AT o T

5-3 BFABAREFHDKRERR
MR A OWIE < MERHI O 72 BAEAR R CBEEKX, LUFRS v MRER) O
P 2 BB T2, BIE BREOFHMICITR 7 v MREFFORTEES ISR 543, EAN

SEBIRBGE L TR EERIC L DREENEN > TOWDHAREND D70, TORELZED T
Bz LT Lz,

FRIRIZIE Bi-207 # W, b—W—R A ¥ — %o TRIEOH.O & AT v MREF ORI
Zo ] — M IR U7z, ANy MREFHIRE R A 5 0.5, 1.0, 1.5, 2.0, 2.5 cm O FREEIC & &
0.5 cm ONLEIZE V- & & 100 p Sv #HHI AR 2 fisk L, Z ORI T 4 s THEHIIL
Too ZAUC KD EHERE L RSB B, KOO 2 FHNCHES TV D Z L A iERT D
ZENTE D, AHEEOERECRE T 2 IRTEMEIX RO 2 AL, RO LD ITRERTE 5,

I

Z 2 TxIFRRIE D DR R R £ TOMEE, xo TR g R S EE OB £ TOmHEE, 1,
XFHEE, yol3 Ny 7 7T 0 R CThD, MEGHiE Z OB T+ v T4 v 7 LIERER, B
R TENNNIT 4 v T 4 T TE T, MEFHOHINEELRD D7D, Ny 7 7T 70 RIC
DONTIFO EEWVWTHERZWEREDIXL DX Tho7o70d, ZHE0 L L, xl DWW TIEEHK
Bif] Z L ICE TIX O DE 2R LIy, TOYHERD Z LI, AR LI, 2RO Z LTl
oo FTEREERTT 4 v T 4 v 7OGHAERB L, 20 BNEEXEZRDLZLITED
oKD, Thb bR 2 FANZIHE S T DWW EHIETT 5, ZOfER, 235 A%
100BD7 4T 427 DN BUREHEXMMNOIAND Z L7y | Bl 2 FANHES T
WRWEF R D, LN LIZD 10 BEOGH A HHENIC A TH D & oD 1 RIZT N RE W
MEORAEICL VDB RKREL RS TLESTLEEZONDIERNE N, o THIEMZHE
HIEIC & 0 e 5,

64



6. MFFEERE YU R b
R/

1.

Ultrafast electron microscopy: Reinventing femtosecond atomic-scale imaging

J. Yang

Research OUTREACH, 112, 26-29 (2020).

DOI: 10.32907/RO-112-2629

A compact ultrafast electron diffractometer with relativistic femtosecond electron
pulses

J. Yang, K. Gen, N. Naruse, S. Sakakihara, Y. Yoshida

Quantum Beam Science, 2020, 4, 4 (2020).

DOI: 10.3390/qubs4010004

Relativistic ultrafast electron microscopy: Single-shot diffraction imaging with
femtosecond electron pulses

J. Yang, Y. Yoshida

Advances in Condensed Matter Physics, 2019, 9739241 (2019).

DOI: 10.1155/2019/9739241

New crystallography using relativistic femtosecond electron pulses

J. Yang

Impact, 2019, No. 10, 76-78 (2019).

DOI: 10.21820/23987073.2019.10.76

Terahertz radiation from combined metallic slit arrays

D. Li, M. Nakajima, M. Tani, J. Yang, H. Kitahara, M. Hashida, M. Asakawa, W.
Liu, Y. Wei, Z. Yang

Scientific Reports 9, 6804 (2019).

DOI: 10.1038/s41598-019-43072-2

Improvement of 6D brightness by a 1.4-cell photocathode RF gun for MeV ultrafast
electron diffraction

Y. Song, J. Yang, C. Tsai, K. Fan

J. Physics, 1350, 012048 (2019).

DOI: 10.1088/1742-6596/1350/1/012048

TRIRRIRE~ A v Y CFURETRLN U T R E S E OO B RS
I —K, B R, 75 IEME, A Sl Tk FEC EHHE B
JIEZR, 16, No. 1, 2-14 (2019)

DOIL: 72 L

65



10.

11.

12.

13.

14.

Incorporation of chemical amplification in dual insolubilization resists,
S. Enomoto, T. Yoshino, K. Machida, and T. Kozawa,
Jpn. J. Appl. Phys. 58 (2019) 056504.

Proton transfer accompanied with oxidation reaction of adenosine,

J. Choi, S. Tojo, D-S Ahn, M. Fujitsuka, S. Miyamoto, K. Kobayashi, H. Ihee, and
T. Majima,

Chem. Eur, J. 25 (2019) 7711.

Relationship between Resolution Blur and Stochastic Defect of Chemically
Amplified Resists Used for Extreme Ultraviolet Lithography,

T. Kozawa, J. J. Santillan, and T. Itani,

J. Photopolym. Sci. Technol. 32 (2019) 161-167.

Theoretical study on effects of electron thermal energy on sensitization process of
chemically amplified electron beam resists—contribution to resist heating effect in
electron beam mask writing,

T. Kozawa and T. Tamura,

Jpn. J. Appl. Phys. 58 (2019) 116503.

Theoretical study on trade-off relationships between resolution, line edge roughness,
and sensitivity in photomask production by electron beam lithography,

T. Kozawa and T. Tamura,

Jpn. J. Appl. Phys. 58 (2019) 076501.

Theoretical study on trade-off relationships between resolution, line edge roughness,
and sensitivity in resist processes for semiconductor manufacturing by extreme
ultraviolet lithography,

T. Kozawa,

Jpn. J. Appl. Phys. 58 (2019) 096502.

Pulse radiolysis of carboxylic acids used as ligands of metal oxide nanocluster
resists,

T. Yamada, Y. Muroya, S. Yamashita, Y. Komuro, D. Kawana, A. Yamazaki, and
T. Kozawa,

Jpn. J. Appl. Phys. 58 (2019) 096504.

66



15.

16.

17.

18.

19.

20.

Synthesis and Property of Tellurium-Containing Molecular Resist Materials for
Extreme Ultraviolet Lithography System,

H. Kudo, M. Fukunaga, T. Yamada, S. Yamakawa, T. Watanabe, H. Yamamoto, K.
Okamoto, and T. Kozawa,

J. Photopolym. Sci. Technol. 32 (2019) 805-810.

Evidence for a critical dose above which damage to carbonate ester bonds in PADC
appear after gamma ray and ultra soft X-ray exposures,

T. Kusumotoa,, S. Okada, H. Kurashigec, K. Kobayashi, M. Fromm, Q. Raffy, N.
Ludwig, M. Kanasakig, K. Oda, Y. Honda, S. Tojo, J.-E Groetz, R. Ogawara, S.
Kodaira, R. Barillon, T. Yamauchi,

Radiat. Phys. Chem. 170 (2020) 108628.

Dissolution kinetics of poly(4-hydroxystyrene) with different molecular weight
distributions in alkaline aqueous solution,

Ayako Nakajima, Kyoko Watanabe, Kyoko Matsuoka, Takahiro Kozawa,
Yoshitaka Komuro, Daisuke Kawana and Akiyoshi Yamazaki,

Jpn. J. Appl. Phys. 59 (2020) 036505.

Theoretical study on protected unit fluctuation of chemically amplified resists used
for photomask production by electron beam lithography,

Takahiro Kozawa and Takao Tamura,

Jpn. J. Appl. Phys. 59 (2020) 016503.

Fabrication of Iron Oxide Nanoparticles via Submerged Photosynthesis and the
Morphologies under Different Light Sources,

Lihua Zhang, Melbert Jeem, Kazumasa Okamoto, Seiichi Watanabe,

IS1J International 2019, ISIJINT-2019-188.

Ultrafast spectroscopic study of plasmon-induced hot electron transfer under NIR
excitation in Au triangular nanoprisms/g-C3N4 for photocatalytic H> production
D. Ruan, J. Xue, M. Fujitsuka, T. Majima

Chem. Commun. 55, 2019, 6014-6017.

67



21.

22.

23.

24.

25.

26.

27.

In situ observation of NiS nanoparticles depositing on single TiO2 mesocrystal for
enhanced photocatalytic hydrogen evolution activity

X. Shi, S. Kim, M. Fujitsuka, T. Majima

Appl. Catal. B 254, 2019, 594-600.

Size-dependent relaxation processes of photo-excited [n]cycloparaphenylenes (n =
5-12): Significant contribution of internal conversion in smaller rings

M. Fujitsuka, C. Lu, B. Zhuang, E. Kayahara, S. Yamago, T. Majima

J. Phys. Chem. A 123, 2019, 4737-4742.

Proton transfer accompanied with oxidation reaction of adenosine

J. Choi, S. Tojo, D.-S. Ahn, M. Fujitsuka, S. Miyamoto, K. Kobayashi, H. Thee, T.
Majima

Chem. Eur. J. 25,2019, 7711-7718.

Dual function of graphene oxide for assisted exfoliation of black phosphorus and
electron shuttle in promoting visible and near-infrared photocatalytic H> evolution
M. Zhu, M. Fujitsuka, L. Zeng, M. Liu, T. Majima

Appl. Catal. B 256, 2019, 117864.

Monitoring transport behavior of charge carriers in a single CdS@CuS nanowire
via in-situ single-particle photoluminescence spectroscopy

M. Zhu, C. Zhai, S. Kim, M. Fuyjitsuka, T. Majima

J. Phys. Chem. Lett. 10, 2019, 4017—4024.

Charge-separated mixed valency in an unsymmetrical acceptor—donor—donor triad
based on diarylboryl and triarylamine units

K. Tahara, H. Koyama, M. Fujitsuka, K. Tokunaga, X. Lei, T. Majima, J.-I.
Kikuchi, Y. Ozawa, M. Abe

J. Org. Chem. 84, 2019, 8910-8920.

Single-molecule and -particle probing crystal edge/corner as highly efficient
photocatalytic sites on a single TiO> particle

W.-K. Wang, J.-J. Chen, Z.-Z. Lou, S. Kim, M. Fuyjitsuka, H.-Q. Yu, T. Majima
Proc. Natl. Acad. Sci. USA 116, 2019, 18827—18833.

68



28.

29.

30.

31.

32.

33.

34.

Effect of organic additives during hydrothermal syntheses of rutile TiO; nanorods
for photocatalytic applications

Y. Yamazaki, M. Fujitsuka, S. Yamazaki

ACS Appl. Nano Mater. 2, 2019, 5890—5899.

Shallow trap state induced efficient electron transfer at the interface of
heterojunction photocatalysts: The crucial role of vacancy defects

J. Xue, M. Fujitsuka, T. Majima

ACS Appl. Mater. Interfaces 11, 2019, 40860—40867.

Visible light-driven photocatalytic duet reaction catalyzed by the
B12-rhodium-titanium oxide hybrid catalyst

K. Shichijo, M. Fujitsuka, Y. Hisaeda, H. Shimakoshi

J. Organomet. Chem. 907, 2020, 121058.

Exfoliated Mo2C nanosheets hybridized on CdS with fast electron transfer for
efficient photocatalytic Hz production under visible light irradiation

D. Ruan, M. Fujitsuka, T. Majima

Appl. Catal. B 264, 2020, 118541.

Ultrathin ZnIn>S4 nanosheets with active (110) facet exposure and efficient charge
separation for cocatalyst free photocatalytic hydrogen evolution

X. Shi, L. Mao, P. Yang, H. Zheng, M. Fujitsuka, J. Zhang, T. Majima

Appl. Catal. B 265, 2020, 118616.

Near bandgap excitation inhibits the interfacial electron transfer of
semiconductor/cocatalyst

J. Xue, M. Fujitsuka, T. Majima

ACS Appl. Mater. Interfaces 12, 2020, 5920-5924.

Enzymatic activation of indolequinone-substituted 5-fluorodeoxyuridine prodrugs
in hypoxic cells

Y. Jiho, R. Kurihara, K. Kawai, H. Yamada, Y. Uto, K. Tanabe

Bioorg. Med. Chem. Lett. 29, 2019, 1304-1307.

69



35.

36.

37.

38.

Synthesis and photocatalytic activity of ultrathin two-dimensional porphyrin
nanodisks via covalent organic framework exfoliation

Z. Fan, K. Nomura, M. Zhu, X. Li, J. Xue, T. Majima, Y. Osakada
Commun. Chem. 2, 2019, 55.

Synthesis of unsymmetric perylenediimide dye molecule and its photochemical
properties on lipid membrane

A. Tanaka, Z. Liu, Y. Osakada

Bioorg. Med. Chem. Lett. 29, 2019, 1899-1903.

Sulfonated pyrene as a photo—regulator for single—stranded DNA looping
J. Xu, S. Miyamoto, S. Tojo, K. Kawai
Chem. — Eur. J. doi.org/10.1002/chem.202000184.

Study on irradiation effect of insulating materials for fusion superconducting
magnet: Change in electric insulation performance by irradiation

S. Kito, Y. Akiyama, S. Nishijima,

IOP Conference Series: Materials Science and Engineering,

Volume 502, 012195 (2019).

&

emtosecond electron diffraction using relativistic electron pulses

J. Yang

“Femtosecond Imaging” edited by J. Yang, InTechOpen, London, UK, 2020 (ISBN
978-1-83880-051-2)

DOI: 10.5772/intechopen.88511

Femtosecond pulse radiolysis

J. Yang, K. Kan, M. Gohdo, Y. Yoshida

“Femtosecond Imaging” edited by J. Yang, InTechOpen, London, UK, 2020 (ISBN
978-1-83880-051-2)

DOI: 10.5772/intechopen.91691

Ultrafast electron microscopy with relativistic femtosecond electron pulses

J. Yang

70



“Electron Microscopy — Novel Microscopy Trends” edited by M. Arita and N.
Sakaguchi, InTechOpen, London, UK, 2019 (ISBN 978-1-83881-882-1)
DOI: 10.5772/intechopen.81405

Reviews
1. ESRHHAND DN A DR EE
FINR— T

b 2020 £ No.109 P19-24.

2. blinking HIHNZ X D1 1 0041 ~1 53 F DSR2 5 ~
JIHE =
bz L % —, 58, 2019, 5-10.

3. Kinetics of Photo—Induced Reactions at the Single-Molecule Level: The KACB
Method

K. Kawai, A. Maruyama
Chem. — Eur. J., doi.org/10.1002/chem.202000439

4, FEERET T~V OV AI KA EEROT T L — g v,
KH IEh,
t2#,48,(10) 407-411 (2019.7).

71



7. BFE— LB EAE

figxk Gl &HE BB #d% TR T 77V r—a U B

AT =HORE MR
R sE BhE
B EE RRMEER
s B FrEMT7E B
EE ek EEMER

I Fen BN E Ve
(S = R S X e 4= Peffr=s

FAT: HH OB — Hfz F MR T 7 7V r— g USRS
% Al WEH Pz FIRR T 7 7V r— 3 UAFSES B
i3 o Bh# FIORRR T 7 7Y r— g LRGeS B
i IEME Bh#k FIORRR T 7 7Y r— g LRGeS B
AME S EE ¥ B+ Y — LAWY PTIE 4y B
& B HeHIZ B+ Y — LAWY PTIE 4y B
A B B B+ Y — LAWY BT IE 4y B
373 % AL B LA T 4 B
JIHE WEE HERE A B b A T 4 B
/N FRT HEEGR AL B LA T 5 B
R FEL R B — 2R B
HEROopE R B — 2R B
WA —f  BhE B — 2R B

R —HRE RREEER B — 2 ER S

(R2 4£ 3 H HI1E)

72



KIRKXFEENFRFAFMESFE—ABFHFbEE

BT Sy

= . .

s wvr— IS dmemn %
y e — Luilg

e Lo !

L 4 N K o 1
e N A

IRF—RERE I~ i

i ;

(P F i

R sss— i
BT R Y —

P B - FINERE

B
fliis i S
P

P i#tyf‘ lﬂﬁ Emm

RS 7 — (L) {Eﬁif"} E .'

By TR IR LEh A

= W AREEE £

e

BN ETRFTENERED o ™ 7 wmn

IF=S47048 7 IEM

o Sl e | et
T

_EBFE—LBZERRESR

KIRAKRZEFENZHAFRANEE F E — AR ZHRITHEER
T567-0047 KBRAFRATEIES F8-1

TEL : 06-6879-8511 FAX : 06-6875-4346
URL:https//www.sanken.osaka-u.ac.jp/labs/rl/ 22 A L X
Mail: info_rl@sanken.osaka-u.ac.jp —

Harmonious Diversity

Ko 8 ot SN D — NI RS R A H N RS> IR o 125 3D



	1greeting
	2kiki_report
	3houkokusyo_all
	c1_kobayashi
	c5_kobayashi.doc
	C13_Okamoto
	C6_fujitsuka
	D5_fujitsuka
	C12_Kawai
	C4_tojo
	C9_Yang
	D6_kan
	D7_kan
	D9_kan
	D12_hosogai
	C11_honda
	D10_kawase
	D11_otsuka
	D8_tani
	B2_shimizu
	B-3yamanoi
	B4_arikawa
	B-5_akiyama
	B-8_akiyama
	se_20191241
	se_20191248
	se_20192004
	se_20192012

	4kenkyukai_all
	5housyasenkanri
	6list
	7member



