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Formation and Structures of Thiouracil Dimer Radical Cation by during Pulse Radiolysis
Research Laboratory for Quantum Beam Science®, Dept. of Material Excitation Chemistry®

Sachiko Tojo**, Osakada Yasuko, Mamoru Fujitsuka®

We have developed the nanosecond time-resolved resonance Raman spectroscopy (ns-TR3) during pulse
radiolysis. The oxidation of 4-Thiouracil (4-TU) with hydroxyl radical (OH¢) in aqueous solution lead to the
formation of intermolecular o-dimer radical cation (4-TU>"") with two-center three-electron bond between two
sulfur atoms (2¢-3e S.".S). The ns-TR3 spectrum of 4-TU2** shows peaks at 155, 305 (2¢c-3e S..S stretching),
and 439 cm® (C-S and ring stretching), while the C=S and C-N stretching vibrations at 1126 and 436 cm’,

respectively were not observed.
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'200 500 600 700 800
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5 a3 Figure 2. Transient absorption spectra obtained during
| ZNH pulse radiolysis of 4-TU (5 mM) in pH 7 MilliQ (N20
6 ,1\1/&0 8 atmosphere). Inset shows a time trace of the transient
H absorption at 440 nm.
4-thiouracil
(4-TU) COHI7 -7 Wi (53 — FeAb 7 (YAl
OHIZ &% —E 7 b(:3), Bl 4)zit
Figure. 1. Molecular structures of 4-Thiourea used in this ) )
study. T440 nml IR I EFF D5 FRIF A~ —FT TV T T

A4-TUKIEWR D73V AT F Y 3 A PRI A 2 F A TUr B AR LT
7 SV EATRT,
+
<. . . o 0
H2O w> Caq » OH) H , H2, HZOQ, H3O (1) >7NH HN%
€ TN20+H0 — N+ OH +°OH ) HN_ )=8.%8—<_ NH
‘OH+ 4-TU — OH + 4-TU*™ 3)

4-TU* + 4-TU — 4-TUy* 4) Figure 3. 4-TU,"" with two-center three electron
S-S bond

*S. Tojo, 06-6879-8511, tojo@sanken.osaka-u.ac.jp
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(a) 4TU 10 mM in pH7 MilliQ @ 500 ns after pulse (observed)

0
el
-

calculated)

(b) 4TU dimer radical cation

v(S-S)

v(S-S)
1447 5(C-H, N-H)
:C)

3(C-H, N-H),
1380 5(C-H, N-H)
15855 y(c:

— 299

1210 5(C-H, N-H)

\
\
(

|12615(C-H, N-H)

f423 v(C-S)

200 400 600 800 1000 1200 1400 1600

Raman shift / em™

)

Figure 4. (a) ns-TR? spectrum observed at 500 ns after
an 8-ns electron pulse during the pulse radiolysis of
4-TU (5 mM) in N2O-saturated aqueous solution. Probe:
532 nm (black). Red line shows the Raman spectrum of
4-TUz*" calculated by TDDFT at UBP86/TZVP level.

a) 4-thiouracil powder (observed)

)
[5e
N

(b) 4-thiouracil (calculated) o8 sr, cH) o
v(ring) "(;”9) ’ g g (; § S) é
1 |I :n 1 8 | I | 1 I| I| 1
200 400 600 800 1000 1200 1400 1600

Raman shift / cm™

Figure 5. (a) Raman spectrum of neutral 4-TUpowder.
Probe: 355 nm (black). (b)Vertical red lines show the
Raman peaks of 4-TU calculated by B3LYP/6-31G(d)

Table 1 Ayax, S..S and C-S Raman shifts, S.". S distance
and Mulliken Spin Densities for 2-TU>** and 4-TU>*".

Dimer S..S spin
R Amax Vs-s ves X .
radical 4 4 distance  density on
) (hm)  (em™)  (cm™) %
cation (A) S atom
. 210, 0.451
2-TU 415 441 2.893
295 0.512
o 155, 0.495
4-TU; 440 439 2.924
305 0.495

12



LMY BEFRNLAZAV-ESEE FEMEORRE

FENE JRIR T 77 Vo —al it sy i @

s
B Azl at T H—2

Ultrafast electron microscopy with femtosecond electron pulses

Dept. of Advanced Nanofabrication, Sanken, Osaka University?

Jinfeng Yang?®, Yoichi Yoshida?

An innovative relativistic femtosecond-pulsed electron microscope (UEM) was developed by combining a radio-

frequency electron acceleration technology into high-voltage electron microscope. Both spherical and chromatic

aberrations in UEM were integrated. TEM imaging of 40-nm-diamter gold nanoparticles with 3-MeV-energy

femtosecond electron pulses were succeeded.

IR ), K7 E DRI LT R
() - FE SRRSO SR Bl A S (b DM & A A b
1, PERINOIRD TEHERWFFERE L2 > TND, £
ML, 2O OREEEAL AR AU, B E -8
FEREDBHFR . BRI DR RV —DT /A AD
FHNWFREINHZEND, R P RERL TV,
Peske, FHABAR ORFIN DL — P — 2720561k

S VT, RSB SR OME A LR R L Z D
WEIZ K LT EL DM SENR 72 S TEIZA BLFED
T SA ABHFECHT M BRI R A AR 2 D& R IR

F2EH T ORISR iR 2 EHEERICHIE 7528

I EFICEHETHD,

P i, @R (RF) IR &R B2 F) FH L CRE &
=R —DERE T = AN E TR OV A%
FEAEL | M LR BB [ O JE A %8
ZHEHEL TV B[1], Fig. 112, RFE 8% VW@ &
JE7 VAT - B S AR R R 7 = AN E TR
N AERWCEIE L2 &) 7R T OTEMB Z 7R,
LU AR T, 1970812 B SERUERT A RUEL 7-2MV
DEIL L RAETEH LT,

ASETIE, 72480 —RRFE#E AW TRV
X —7233MeV, 7L ABEAN100fs, 7L AY 70 FE
BD0ME D7 = 5 MOYE A SV ADFE AL L
T2o £l2. 2O/ A% AW TEAL200nm D 4 ki

* I Yang, 06-6879-4285, yang@sanken.osaka-u.ac.jp

FOTEMG#IZEL, BHi—/ <)L X (Single-shot) % f >
TS RO EZAT o7, A, BRI 22 & A
INZEDFBRRZRL , TN E ORI IEZ L
720 TOFER, REE FHOBHA L HRFHN T =
LNDEBE A OV A W T, EA40nmD 4T /HRL
T OTEMG OB LT,

ARWFTEIT . TR 78 B2 A FE 2 Al Bh 4 (R
WF 92 (A) 22246127(H22~24), 26246026(H26~28),
17HO1060(H29-31), 21H04654(R3-6) & Wi 3 #F %2
16K 13687(H28~29)) DX %~ TiThii,

Reference
1) J. Yang et al., Microscopy 67, 291-295 (2018).
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Fig 1. Ultrafast electron microscopy using RF
electron gun.
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Pulse radiolysis of resist model solution

Dept. of beam materials science, SANKEN

Kazumasa Okamoto*, Takahiro Kozawa

The development of resist materials for the next generation EUV lithography has been continued. Chemically

amplified resist has been used for the mass-production line of semiconductor devices. However, the detailed

mechanism of acid generation mechanism in the excitation path using ionizing radiation as exposure source has

not been clarified yet. In this study, we investigated the dynamics of excited states of fert-butyl phenyl carbonate

as model of resist resin by using the pulse radiolysis method.

BUE, HEAR S ORGEIZIWT, VYT T g
BN ER LIS L E 72 B T2V 6T
W5, TR, Sebm i AR R O RS T, MR
SMREUV)Z IR E T 5 EUV U Y 7T 7 0 DiE
AMBE SN BEY V7 F 7 o THWHND
LU A MPEHZR W TIE, L0 B n b L=k
RO EUV Y V7T 7 4 IZkHETE % 10nm LA
T OfRGIERE Z Fr DM EIBAFE RO b T D,
S 512 1 nm BL T OfREREZE(LER) 2SR D T
WD ENL T LVTOXEAF I T ADfE
BN EE L 7o TV 5,

{LZFBEIERL L O 2 M RBIEREEMN & LTHY
5 TCW5 EUV LU A MMFEFCH D, EUV °F
THR72 & OBBEBI R FEIER L U2 MT
FHEINDE AT MLV AELTEA— NV —F
TR SR Z 5 AL FHIER L P R MZ
B AR & FEEN D IRINBINE F TV, &
TR S, BOT =4 BAET,
FER)~—IZAE TR N(T VI H T A V)
PO NUBEZY AR IS, —
TSN L O A X E BRI T A F D3 b S 4L
L, b L IER Y ~— D REN S OETB
B DIZ K - THENAERLT 5,

EUV {L2RHamERi Lo 2 b Tk, BRI &
JEDOFERNZRMT 52 & TERTIELZHES
L TR STV D, BRF A A OB OB X
D RIS AT A A ACSOSEETZ T TR < B
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FAEFIOEZRHECR Y ~ — D FhERAED 5 B
AR ~OEFBENISANE Z 2 FhiE kg Ik
DERAHIENR B 2 BN DH D, DZ OFEMIT )
S TUVZRUY,

I TCTARMIETIE,  IRER tert-7 TV T = = )b
(t-BuPh) Z L FEIER L O 2 boET 0L LTH
W, ERARZIINT 5 2 & T, FhEikmgo 7
TUF U ITONTHAN L, EBRITIRPENF L-
R RTAF 75D 26MeV B % FREHR
BT N ATOF Y R EE A T,
Tl EBROMEFR & LT t-BuPh =% o ~—3 0D
et ER(TPSOIZ KL D 7 = F 2 7 RBIE S
7z, TPS-nf OFEHHHESL B RIFFICE Z 572

D XV SRR VETH D, 5l SR S HHFEE
DTN,

Reference

1) N. P. Hacker and K. M. Welsh:

Macromolecules 24 (1991) 2137.
2) T. Kozawa et al.: J. Vac. Sci. Technol. 24
(2006) 3055.

*K. Okamoto, 06-6879-8502, kazu@sanken.osaka-u.ac.jp
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Mutagenesis of autoluminescence seeds

SANKEN (Institute of Industrial and Scientific Research)

Kenji Osabe, Takeharu Nagai

There are many bioluminescent organisms in nature, such as fireflies, bacteria and mushrooms, and the

luminescent proteins from these organisms have been used for bioimaging of plants. We generated

autoluminescent plants by introducing mushroom-derived autoluminescence genes into the plant genome.

However, the current luminescence intensity is insufficient for applications that require high luminescence

intensity, such as bioimaging. In this study, we will irradiate autoluminescent seeds with gamma- and electron

beam to induce random mutations in the genome to identify mutant plants with enhanced luminescence. The

enhanced luminescent plant can be used for improving the spatiotemporal resolution in bioimaging.

HARFUIZ RN T 2EM NS HAFET D0, £
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7. KT WEE 22TV =TV
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Reference
1) Yamaguchi, H.: Breeding Science 68 (2018) 71.
2) Rai, K.K.: Life-Basel 13 (2023) 204.
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Activation of prodrugs by electron beam irradiation

SANKEN, Osaka University, Japan®, RIKEN, SPring-8 Center, Japan®
Graduate School of Medicine, Osaka University, Japan®

Yasunobu Yamashita®?*,

Yusa Muroya®®, Yoshio Mizuta*®, Yudai Hirai®, Kazumasa Minami®°, Yoshihide Honda?,
Masahiko Koizumi*¢, Tomonao Hosokai®®,

Takayoshi Suzuki®

Prodrugs are intrinsically inactive forms that are converted to active drugs by exogenous or endogenous stimulation

and control the activity of drugs at tumor cells or tissues. In recent years, some reports have been published that

prodrugs were spatio-temporally activated by X-rays." However, the tissue permeability of X-rays is too

insufficient to be clinically applied for targeting deep lesions. Therefore, we thought that radiation that reaches at

deeper tissues is available as a complementary method to X-rays. In this context, we focused on high-energy

electron beams of tens to hundreds MeV which are nanosecond electron pulse (8 nanoseconds) and have superior

properties in terms of tissue penetration and researched the potentials of electron beams for the prodrug activation.

We use a RF linac? or a laser-driven electron acceleration facility as high energy electron beam sources.” In this

study, we have achieved the activation of prodrugs by electron beams in vitro, and we have tested the electron

beam-prodrug activation in cell-based assays and mouse experiments.
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Reference

1) M. Bradley et al., Nat. Chem., 2021, 13, 805-810.
2) S. Kashiwagi et al., Proceedings of APAC 2007,
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Generation of ultrashort electron beam using photocathode RF gun linac and THz measurement

Dept. of Advanced Nanofabrication, ISIR, Osaka Univ.

K. Kan*, 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 paper, measurements of laser modulation

for short bunch generation are 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 AdachiP

For modification of various polymer materials, high dose radiation by using a low energy electron beam

accelerator was used at ISIR, Osaka University. It was found that the film surface of the silicon-based material

used in this study is oxidized by radiation due to residual oxygen in the atmosphere, dissolved oxygen in the

material, and atmospheric oxidation after irradiation, and becomes hydrophilic. It was found that this oxide layer

was dissolved in ethyl alcohol, and the surface of the silicon-based material after dissolution was hydrophobic.

In addition, it was found that the cross-linking reaction was progressing between the molecular chains inside the

membrane, and the cross-linking threshold was found to be about 2MGy.
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Fig.1 Functionalization of polymer materials
by low energy and high dose electron beam
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Development of functional materials using y-rays irradiation

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

Koichi Kan?", Akihiro Oshimab, Yoichi Yoshida?™™, Kazuyuki SatoP, Kenji Adachib

A radiation-induced graft-polymerization was studied for the purpose of improving the formability of the

fluorine-based film. As a result of grafting reactions with trapped radicals or peroxy radicals using various
fluorine-based monomers (C6SFA, C6SFMA, C6 olefin, H2pentene, 6FD), it was found that in this system, the
grafting yields hardly differed greatly depending on types of radicals. Agglomerates occurred when the grafted

pellets were molded as raw materials. This is probably because the liquid monomer is difficult to diffuse into the

inside of the pellet, so the graft chains tend to grow on the pellet surface side, and the grafted chains formed a

sea-island structure by self-assembly and phase separation during molding.
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Red, green, and blue radio-luminescent polymer dots
doped with heteroleptic tris-cyclometalated iridium complexes

Dept. of materials excitation chemistry?, Research Laboratory for Quantum Beam ScienceP Institute for
Advanced Co-Creation Studies®

Zuoyue Liu?, Sachiko TojoP, Yasuko Osakada?-¢, Mamoru Fujitsuka?
In this study, we synthesized radioexcitable luminescent polymer dots (P-dots) doped with heteroleptic tris-

cyclometalated iridium complexes that emit red, green, and blue light. We investigated the luminescence properties

of these P-dots under X-ray and electron beam irradiation, revealing their potential as new organic scintillators.

Radiation is widely used in medicine, industry, and
scientific research. For example, it is used in medical
applications such as imaging and radiotherapy. Among
these medical applications, linear accelerators are used
to deliver radiation, including hard X-rays and electron
beams, to visualize and induce cell death in targeted
areas. There is substantial interest in using these
technologies to develop novel imaging and therapeutic
modalities by using photo-functional nanomaterials. In
fact, recent studies have demonstrated the potential
applications of radiation for photodynamic therapy and
optogenetics by using photo-functional materials.
Regarding photo-functional (e.g., radio-luminescent)
nanomaterials  for  photo-induced therapeutic
applications, scintillators are commonly used as the
light-emitting materials. We and other research groups
have developed radio-luminescent nanomaterials from
inorganic and organic building blocks. For instance, we
previously reported ~500-nm yellow emission from
polymer dots (P-dots) by using hard X-ray irradiation
at a 50-kVp tube voltage with a homoleptic tris-
cyclometalated iridium complex.! However, the
emission color and excitation radiation sources remain
limited; thus, it is crucial to further develop these

materials in terms of the emission color and radiation
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source variation. Here, we have developed iridium
complex doped P-dots that emit over a range of
wavelengths and investigated their radioluminescence
by using hard X-ray and an electron beam as excitation
sources.

We synthesized three derivatives of heteroleptic tris-

cyclometalated iridium complexes to develop three
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Figure 1. (a) Schematic of radiation-excited luminescence
from P-dots doped with iridium complexes. (b) Chemical
structures of iridium complexes. (c¢) Photograph of
photoluminescence from P-dot solution under room light and
365-nm UV light irradiation. (d)  Normalized
photoluminescence spectra of P-dot solution excited at 365 nm.
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Figure 2. Hard X-ray excited luminescence of P-dot solutions.
(a) X-ray luminescence image. Scale bar is 5 mm. (b) Image
intensity quantification of water background, Ir-red P-dots, 1r-

green P-dots, and Ir-blue P-dots.
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Figure 3. Hard X-ray excited luminescence of P-dot films. (a)
Brightfield photograph (top) and hard X-ray luminescence
image (bottom). Scale bar is 7 mm. (b) Hard X-ray
luminescence spectra of Ir-red P-dots, Ir-green P-dots, and Ir-

blue P-dots embedded in films.

color variations (red, green, and blue) of iridium
complex doped P-dots (Figure 1a).

We investigated luminescence under radiation
excitation (Figure 2). We placed the samples into a 96-
well plate and irradiated them with hard X-rays (60
kVp tube wvoltage), whereas we observed the
luminescence with an electron-multiplying charge-
coupled-device (EM-CCD) camera. Hard X-ray beam
was directed perpendicularly to the viewing axis,
resulting in evident nonuniformity in the emission
intensity. We counted the average emission from each
well (Figure 2b). Consistent with the quantum yields of
the samples under UV excitation, the Ir-green and Ir-
blue P-dots exhibited more intense luminescence than
Ir-red P-dots under hard X-ray excitation. We observed
the same tendency for the film samples (Figure 3a). The
hard X-ray luminescence spectra of the film samples
indicate their emission in the red, green, and blue range
(Figure 3b). We also conducted pulse radiolysis studies
to investigate their emission under electron beam

irradiation (Figure 4). We used an electron beam from
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Figure 4. Luminescence spectra at 0 ns after an electron
pulse with a gate time of 500 ns for Ir-red P-dots (red), Ir-
green P-dots (green), and Ir-blue P-dots (blue).

a linear accelerator (28 MeV) as an excitation source
and the resulting luminescence was detected with a
multichannel spectroscopic detector. We clearly
observed the luminescence spectra during pulse
radiolysis (Figure 4). Under radiation excitation, hard
X-ray and electron beams ionize H20 in a manner that
forms radicals and ionizing electrons. These ionizing
electrons deposit energy into surrounding molecules,
leading to further ionization or excitation, the latter of
which can result in luminescence. These results clearly
indicate that radiation-induced luminescence in visible
light wavelengths from P-dots doped with heteroleptic

tris-cyclometalated iridium complexes.
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Development on ultra-fast electron measurement by using RF electron gun LINAC

Institute of Laser Engineering &, SankenP

Yasunobu Arikawa?”, Hiroyuki Shiraga?, Koichi Kanb

In laser fusion research, pico-second scale ultra-fast time resolution has been required for further understanding

of nuclear fusion burning mechanism. We have been developing the ultra-fast time resolution detector by using

electro optical reaction which has been utilized in SANKEN LINAC facility. In this year we tested newly

developed fiber based optical system for our laser fusion application. We have succeeded to measure an impulse

response of fiber optical system to be 35 ps which is longer than our expectation. By this experimental result we

have improved our detector design.
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Irradiation Effect of Insulating Materials for Fusion Superconducting Magnet
— Temperature Dependence of Mechanical Strength —

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

Yoko Akiyama &*, Asato Ohta &

Insulating materials used in superconducting magnets for fusion reactors are exposed to radiation at the

cryogenic temperature of liquid helium temperature (LHeT). In ITER, an experimental nuclear fusion reactor, uses

glass fiber reinforced plastic (GFRP), which is a 3:2 mixture of epoxy resin (EP) and cyanate ester (CE) with

excellent radiation resistance, as an insulating material that can maintain mechanical strength and insulation

performance under such an environment. However, this composition was determined through strength tests at room

temperature (RT) and liquid nitrogen temperature (LNT). In this study, the interlaminar shear strength (ILSS) of

four types of insulating materials with different resin compositions was measured at RT, LNT, and LHeT before

and after y-ray irradiation. Based on the results, we evaluated the effect of resin composition on the absorbed dose

dependence and temperature dependence of ILSS, to determine the optimal resin composition in consideration of

mechanical strength at LHeT.
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Void Surface Modification of Porous Organic Salt Crystal

Graduate School of Engineering, Department of Applied Chemistry, Tohnai Lab.

Norimitsu Tohnai, Miki Naruoka, Kouki Oka

We have previously reported porous organic salts (POS) consisting of a disulfonic acid and a bulky
triphenylmethylamine (TPMA) linked by a charge-assisted hydrogen bond. We found that POS is soluble in certain
polar solvents and that the pore surface can be modified by introducing substituents to the phenyl group of TPMA.
In this study, POS was prepared using a TPMA derivative with a vinyl group, and a post-synthesis method was
constructed using the vinyl group exposed on the pore surface as the reaction point. Using this method, we tried
to control the environment of the void surface in POS to control its function.
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M. Yamaji, S. Tojo, T. Majima and M. Fujitsuka, Mesolysis of an asymmetric diphenyldisulfide radical
anion studied by y-ray and pulsed-electron radiolyses, PhysChemChemPhys, in press.
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Yokoyama, Y., Isogai, S., Kusuki, K., Tani, A., Nishido, H. (2023) Hydrogen transfer reactions

via organic radicals in gamma-irradiated chibaite. Radiat. Prot. Dosimetry (in review).
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No | @& A hv FHRA A SCHBRGGEA, FATIE
1 | Classification of lines, spaces, and | Yuqing Jin and Takahiro Jpn. J. Appl. Phys. 61
edges of resist patterns in Kozawa 056505(2022 5)
scanning electron
microscopy images using
unsupervised machine learning
2 | Interdomain Electron Transfer in | Kazuo Kobayashi, Jotaro FEBS Letters 596
Flavohemoglobin from Candida Igarashi, and Takahiro 938-946(2022 3)
norvegensis with Antibiotic Azole | Kozawa
Compounds
3 | Estimation of effective reaction Yuqing Jin and Takahiro Jpn. J. Appl. Phys. 61
radius for catalytic chain reaction | Kozawa 066504(2022 5)
of chemically
amplified resist by Bayesian
optimization
4 | Study on deprotonation from Kazumasa Okamoto, Jpn. J. Appl. Phys. 61
radiation-induced ionized acrylate | Akihiro Konda, Yuki 066505(2022 5)
polymers including Ishimaru, Takahiro
acid-generation promoters for Kozawa, Yasunobu
improving chemically amplified Nakagawa and Masamichi
resists Nishimura
5 | Sensitization mechanism of metal | Tomoe Otsuka, Yusa Jpn. J. Appl. Phys. 61
oxide nanocluster resists with Muroya, Takuya 086508(2022 7)
carboxylic acid ligands Tkeda, Yoshitaka
Komuro, Daisuke
Kawana and Takahiro
Kozawa
6 | Interfacial effects on sensitization | Takahiro Kozawa Jpn. J. Appl. Phys. 61

of chemically amplified extreme

ultraviolet resists
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No | @& A hv FHRA A SCHBRGGEA, FITIE
7 | Stochastic defect generation Masahiko Jpn. J. Appl. Phys. 62
depending on tetraalkylhydroxide | Harumoto, Andreia 016503(2023 1)
aqueous developers in extreme Figueiredo dos
ultraviolet lithography Santos, Julius Joseph
Santillan, Toshiro
Itani and Takahiro Kozawa
8 | Intramolecular electron transfer Kazuo Kobayashi, Yuko Journal of Inorganic
from biopterin to FelI-O2 complex | Tsutsui Ito, Yuri Kasu, Biochemistry 238
in nitric oxide synthases occurs at | Masaki Horitani, Takahiro | 112035(2023 1)
very different rates between Kozawa
bacterial and mammalian
enzymes: Direct observation of a
catalytically active intermediate
9 | Protected unit distribution near Takahiro Kozawa Jpn. J. Appl. Phys. 62
interfaces of chemically amplified 016509(2023 1)
resists used for extreme
ultraviolet lithography
10 | Development of a 1.4-cell RF Yifang Song, Jinfeng Yang, | Nuclear Instruments
photocathode gun for single-shot Jian Wang, Junji Urakawa, @ and Methods in Physics
MeV ultrafast electron diffraction | Toshikazu Takatomi, Research Section A:
devices with femtosecond Kuanjun Fan Accelerators,
resolution Spectrometers,
Detectors and
Associated Equipment
1031 166602(2022 3)
11 | Focused proton beam generating Zhiyuan Mei, Yi Yuan, Jian | Nuclear Instrument
pseudo Bragg peak for FLASH Wang, Danlei Fan, Kehan andMethods in Physics
therapy Li, Jinfeng Yang, Kuanjun | Research, A 1032
Fan, Mingwu Fan 166618(2022 3)
12 | Direct ionization-driven Masao Gohdo, Seiichi Radiation Physics and

observational approaches for
radical cation formation in

solution for pulse radiolysis

Tagawa, Koichi Kan,
Jinfeng Yang, Yoichi
Yoshida,

46

Chemistry 196
110105(2022 7)
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13 | Triplet—Triplet Annihilation via Tomoaki Yago, Manami The Journal of Physical
the Triplet Channel in Crystalline | Tashiro, Kiichi Hasegawa, Chemistry Letters 13
9,10-Diphenylanthracene Masao Gohdo, Syuta 37 8768(2022 9)
Tsuchiya, Tadaaki Tkoma,
and Masanobu Wakasa
14 | Ultrafast visualization of an Masato Ota, Koichi Kan, Nature Physics 18
electric field under the Lorentz Soichiro Komada, Youwei 1436(2022 10)
transformation Wang, Verdad C. Agulto,
Valynn Katrine Mag-usara,
Yasunobu Arikawa, Makoto
R. Asakawa, Youichi
Sakawa, Tatsunosuke
Matsui, Makoto Nakajima
15 | MeV electron bunch compression | Yifang Song, Cheng-Ying Nuclear Instruments
and timing jitter suppression Tsai, Kuanjun Fan,Jinfeng | and Methods in Physics
using a THz-driven resonator Yang, Hong Qi Research Section A:
Accelerators,
Spectrometers,
Detectors and
Associated Equipment
1047 167774(2022 11)
16 | Quantitative spatial mapping of Yuichi Ashida, Takafumi Science and Technology
distorted state phases during the | Ishibe, Jinfeng Yang, of Advanced Materials
metal-insulator phase transition Nobuyasu Naruse, Yoshiaki | 24 2150525(2022 12)
for nanoscale VO2 engineering Nakamura
17 | Dependence of surface residual Yuji Sano, Koichi Akita Optics & Laser
stress on the coefficient of thermal Technology 156 108528
expansion for materials subjected 1-4(2022 12)
to laser peening without coating
18 | Controllable electron self-injection | Zhenzhe Lei, Zhan Jin, Progress of Theoretical

in laser wakefield

Alexei Zhidkov, Naveen
Pathak, Yoshio Mizuta, Kai
Huang, Nobuhiki Nakanii,
Izuru Daito, Masaki Kando,

Tomonao Hosokai
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19 | Propagation and focusing ALEXANDRE Optics Continuum
dependency of a laser beam with RONDEPIERRE, DRISS 1-19(2023 3)
its aberration OUMBAREK
distribution:understanding ESPINOS,ALEXEI
halo-induced disturbance ZHIDKOV, TOMONAO

HOSOKAI

20 | Electron beam energy slicing Driss Oumbarek Espinos, Physics Letters A 453
performance in laser wakefield Naveen Pathak, Alexei 128482-5(2022 11)
acceleration Zhidkov, Tomonao Hosokai

21 | L—V BGOSR L X B | P BSR4 B J. Particle Accelerator
HHE S L—F—~DJsH Society of Japan 19 4

187-194(2023 1)

22 | Fatigue Properties Improvement | Yuji Sano, Volker The Shot Peener 37 2
via Compressive Residual Stress Schneidau 6-12(2023 2)

Induced by a Portable Laser
Peening System

23 | Fatigue Properties Improvement | Yoshio MIZUTA, Kiyotaka Proceedings of JSME
via Compressive Residual Stress MASAKI, Tomoharu KATO, | International
Induced by a Portable Laser Yoshihiro SAKINO, Satoshi | Conference on
Peening System TAMAKI, Tomonao Hosokai | Materials and

and Yuji SANO Processing 2022
1-4(2022 8)

24 | Mesolysis of an asymmetric I f&, BEE 1. EIE | Physical Chemistry
diphenyldisulfide radical anion W, R ST Chemical Physics 25
studied by y-ray and 9152-9157(2023 3)
pulsed-electron radiolyses

25 | Ablation phenomena by intense Y. W. Wang, S. Segawa, T. Applied Physics A 128

terahertz vortex beam

Shimizu, V. C. Agulto, V. K.
Mag-usara, K. Kato, K.
Miyamoto, T. Omatsu, K.
Makino, J. Tominaga, G.
Isoyama, M. Asakawa, M.

Nakajima
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26 | Study on Irradiation Effect of Y. Kunitoku, Y. Akiyama, Y. | IOP Conference Series:
Insulating Materials for Fusion Manabe, F Sato Materials Science and
Superconducting Magnet: Effect of Engineering 1241
Low-temperature Irradiation 012004(2022)

27 | Study on irradiation effect of Y. Akiyama, N. Akazawa, Y. | Radiation Physics and
insulating materials for fusion Kunitoku, Y. Manabe, F. Chemistry 199
superconducting Sato, A. Iwamoto, S. 110372(2022 3)
magnets-interlaminar shear Imagawa, S. Nishijima
strength at liquid helium
temperature

28 | Gamma-ray-induced amino acid Yoko Kebukawa, Shinya ACS Central Science 8

formation in aqueous small bodies

in the early solar system

Asano, Atsushi Tani, Isao

Yoda, Kensei Kobayashi
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1 | Detail Study for the Laser
Activating Reflective Switch for
THz Free Electron Laser

2 | Observation of Third Harmonic
Generation in Two-Dimensional
MoS2 Semiconductor Using

Terahertz Free-Electron Laser

3 | Laser-Induced Periodic Surface
Structures on Ge2Sb2Te5
Irradiated by Terahertz

Free-Electron Laser Vortex Beam

Reviews
No | #1 ~v

K. Kawase

Y. Wang, V. C. Agulto, V. K.
Mag-usara, M. Nishitani, G.
Isoyama, M. Asakawa, M.

Nakajima

Y. Wang, S. Segawa, T.

Shimizu, Verdad C.

Agultol, V. K. Mag-usara,
K. Miyamoto, T. Omatsu, K.
Makino, J. Tominaga, G.
Isoyama, M. Asakawa, M.

Nakajima

FH KA

accepted in Proc. of

FEL 2022 (2022 8)

47th International
Conference on Infrared,
Millimeter and
Terahertz Waves
(IRMMW-THz 2022)
9895747(2022 8)

47th International
Conference on Infrared,
Millimeter and
Terahertz Waves
(IRMMW-THz 2022)
9895678(2022 8)

EGEEY, AT

1 | Facilities in Asia for future

accelerator development

M. Kando, T. Hosokai, K.Y.

Kim and C. Tang
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Journal of
Instrumentation 17

1-13(2022 6)
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