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Preface

Seven years have passed since we started our second stage in 2018.

RAP is working to realize the dream of “making the invisible visible” . The center is conducting research to push the
possibilities of light to the extreme, enabling us to observe things that were previously invisible. For example, attosecond
lasers make it possible to see the movements of electrons, metamaterials allow us to manipulate light waves, and
environmental monitoring can be performed through relativistic geodesy using ultra-precision optical lattice clocks, as well
as nondestructive inspection of concrete structures using a compact neutron source. The ability to see objects helps us
better understand and control them. Moreover, RAP’ s mission is not only limited to making discoveries that gain
recognition within the academic community but also aims to contribute to society by developing practical applications.

In 2024, several world-leading results have been obtained, such as “Measurement of the lifetime of the nuclear excited
state of thorium-229 ions, paving the way for the realization of a nuclear clock” (Space-Time Engineering Research Team),
“Development of a novel high-speed super-resolution microscopy method (SCLIM2M) based on a new principle, enabling
dynamic observation of live cells” (Live-Cell Super-Resolution Imaging Research Team), “Development of a palm-sized,
high-brightness terahertz source” (Tera-Phonics Research Team), and “Vehicle-mounted implementation of a portable
compact neutron source system (RANS-IIl), in preparation for outdoor experiments” (Neutron Beam Technology Team).

Please kindly review the attached report. | would like to take this opportunity to express my gratitude for your continued

support and guidance.

Katsumi Midorikawa

Director,

RIKEN Center for Advanced Photonics
(As of FY2024)
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Attosecond Science Research Team

Extreme Photonics Research Group
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Katsumi Midorikawa, D. Eng.
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Research Subjects

v' Generation and measurement of attosecond pulses
v" Attosecond dynamics in atoms and molecules

v XUV nonlinear optics

v Ultrashort intense lasers

v" Multiphoton microscopy

HZERLER . Research Output
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Analysis of attosecond coherence between a

molecular ion and a photoelectron
« We derived the analytical formula to express the joint energy

spectrogram (JES) of photoelectron emerging with the

irradiation of a pair of attosecond pulses and a few-fs UV probe

pulse onto a hydrogen molecule.

« Owing to the simple form of the analytical formula, we could
analyze why and how the “coherence’ or “entanglement’
between the photoelectron and vibrational wavepackets
arouse, in contrast to the results from the numerical

simulations.
Yasuo Nabekawa and Katsumi Midorikawa, ” Analysis of attosecond entanglement
and coherence using feasible formulae," Phys. Rev. Res. 2023, 5: 033083. DOI
10.1103/PhysRevResearch.5.033083.
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Recent advent of the coherent XUV light
sources brings about the novel situation of a
conventional  photoionization  process. An
attosecond XUV light pulse originating from the
high-order harmonic pulse of an intense
femtosecond laser is coherent with a bandwidth
more than 1PHz, so that we can expect that the
coherence should emerge between the
molecular ion and the photoelectron with an
irradiation of an attosecond pulse. In 2021,
Vrakking proposed a groundbreaking idea that
can reveal the coherence or entanglement
between the vibrational wavepacket (VW) of H,*
molecule and a continuum electron by adopting
a realistic experimental scheme, in which a pair of
coherent attosecond pulses and a few
femtosecond UV pulse were utilized as a
photoionization process of H, and a probing
process of the VW, respectively [Vrakking, PRL
126, 113203 (2021)]. Nevertheless, it was not
obvious why or how the spectral features of
photoelectrons appear in the proposed scheme
because the analysis is on the basis of numerical
calculation of the time-dependent Schrédinger
equation (TDSE).

To solve these issues, we found a perturbative
analytical solution of the TDSE that can retrieve
the calculated results obtained by numerical
calculation in Vrakking's paper. Thanks to the low
computational cost, we could easily repeat the
calculations upon changing the KER of H,*, and
then found that we did not need to resolve the
KER for the joint measurement. We also found the
origin of the spectral characteristics of the
photoelectrons  after the probing process of the
vibrational wavepacket owing to the simple form
of the analytical solution.
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Eq.1: Analytical formula describing a joint energy spectrogram of photoelectron.
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Fig.1 (a) : Joint energy spectrogram of photoelectrons. (b) & (c) : he evolution of the photoelectron spectra upon scanning delay of the
probe UV pulse ( T ) by setting the temporal separation between the attosecond pulse to be 10.3 fs (b) and 20.6 fs, respectively.
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Extreme Photonics Research Group

Ultrafast Spectroscopy Research Team
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Research Subjects

Generation of ultrashort pulses and development of ultrafast
spectroscopic methods

Elucidation and control of molecular dynamics in the condensed
phase by ultrafast spectroscopy

Observation and elucidation of molecular dynamics at interfaces
by nonlinear spectroscopy

HHZFERLER . Research Output
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Time-Resolved Heterodyne-Detected Electronic Sum
Frequency Generation (TR-HD-ESFG) Spectroscopy: A
New Approach to Explore Interfacial Dynamics

Developing new time-resolved spectroscopy to study
photochemical dynamics at the interface.

Tracking the evolution of interfacial molecules through
the temporal change in their electronic spectra.
Enabling the measurement of interface-selective
electronic spectra that can be directly compared to the
most widely used time-resolved absorption spectra in
solution.

Reference:S. Roy et al., /. Chem. Phys. 161, 174202 (2024).
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Fig.1. (a) Schematic of TR-HD-ESFG spectroscopy at the air/water
interface. (b) Resonance condition for TR-HD-ESFG (top) and
absorption spectrum of MG in water (bottom). The spectra of the
pump pulse and HD-ESFG signal are also shown.

Chemical reactions at liquid interfaces are largely
unknown. TR-ESFG spectroscopy developed at RIKEN
has high potential for investigating photochemical
dynamics of interfacial molecules by measuring the
electronic transition of transients/photoproducts.
However, heterodyne detection is necessary for
obtaining time-resolved interface-selective electronic
spectra that can be directly compared to time-resolved
absorption spectroscopy which is widely utilized in
solution. In this study, we realized femtosecond TR-HD-
ESFG spectroscopy for the first time. We measured
time-resolved HD-ESFG spectra of a prototypical dye
molecule, malachite green (MG) in the Sy—S, transition
region at the air/water interface (Fig.1). As shown in Fig.
2, with photoexcitation to the S; state, a negative signal
appears, and it is maximized at ~0.15 ps. Because the
steady-state spectrum before photoexcitation shows a
positive sign (Fig. 2, top), the negative signal appearing
in the same wavelength region is attributed to the
intensity decrease in the S,—$S, electronic transition
due to the decrease in the ground state population
(bleach, GSB). Moreover, we also observed an
additional negative signal in the =440 nm region,
which is attributable to the electronic transition of the
excited state (S;—S, transition, ESA) that is generated
with photoexcitation. The interface-selective time-
resolved electronic spectra of MG can be directly
compared to time-resolved absorption spectra of MG in
water, which enables us to clarify its ultrafast dynamics
at the air/water interface.
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Fig.2. TR-HD-ESFG spectra of MG at the air/water interface. The
steady-state HD-ESFG spectrum is also shown at the top.
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Extreme Photonics Research Group

Space-Time Engineering Research Team

F—2LY—~&— / Team Leader
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Research Subjects

v' Exploration of practical applications of optical lattice clocks

v" Development of the next-generation transportable optical
lattice clocks

v Establishment of relativistic geodetic technology

FRZERE Research Output
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Development of a transportable optical lattice clock
for relativistic geodesy

» Development of next-generation transportable optical
lattice clocks

» First commercialization of optical lattice clock towards
the redefinition of the second

« Remote comparison of optical lattice clocks using a long-
distance optical fiber link
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Fig.2 Physical package for the next generation of compact

optical lattice clocks. The team has developed a system with a

total volume of 250 L (a quarter of our previous system),

including the physical package and laser system.

Space-Time Engineering Research Team
develops technologies for the practical
application of optical lattice clocks (OLCs). As part
of the activities, the team is developing next-
generation compact clocks and demonstrating
geodetic applications.

OLCs have achieved an accuracy of 18 digits,
two orders of magnitude better than the caesium
clock, which triggered the discussion for the
redefinition of the second by optical clocks. In the
meantime, there is an urgent need to make
clocks compact and commercially available as
next-generation standards. The development of
next-generation optical clocks is being promoted
worldwide. This fiscal year, the team has
completed a prototype of a compact, ultra-high-
precision OLC in collaboration with a private
company. This is the world's first
commercialization of an OLC with a volume of
250 L and an accuracy of 18 digits (Fig. 1).

High-precision clocks are expected to be
applied not only to standards but also to various
fields. Due to the effect of gravity, a 1 cm
difference in height above the ground can be
measured by comparing the two clocks, which
changes from the 18th digit of the clock
frequency. Such relativistic geodesy allows high-
resolution spatial mapping and real-time
monitoring of the elevation. We compare remote
clocks in NAOJ and RIKEN using a long optical
fiber link (Fig. 2). By comparing clocks for 6 hours,
we are able to measure the difference in
elevation with an uncertainty of 1 cm. Using this
remote comparison, we are attempting to
observe tidal effects that oscillate with a 12-hour
period.

By combining such geodetic technology with
the next-generation compact clock, we aim to
establish an OLC network that can be applied to
geophysics through observations of crustal
deformation caused by plate movement and
volcanic activity, and that can be used
complementary to global positioning satellite
systems and high-sensitivity gravimeters.

X2 B (AJE) LEUIXXNE (KR) 2R IRERL
Z7ANY) 7 ERREBROREE. (RNEN) LLETE
SNIcEREEEBIHRICKD T T N EDEEIERBREBEL
Fig.1 Long-distance optical fiber link between RIKEN (Wako) and
NAOJ (Mizusawa). (Inset) Cross-correlation function between the
frequency difference obtained in the comparison and the shift
due to tidal effects.
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Quantum Optoelectronics Research Team

Extreme Photonics Research Group
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Research Subjects

v Room-temperature telecommunication-wavelength single
photon source

v Electroluminescence devices with extremely low energy
dissipation

v' Optical sensors with novel functionalities

HHZERR Research Output
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Hybrid silicon all-optical switching devices

integrated with 2D material

» Proposed and demonstrated a hybrid all-optical switch
combining a 2D material with a silicon microcavity

+ Achieved ultrafast switching (tens of picoseconds) that
overcomes the limitations of conventional silicon devices

« Offers high compatibility with silicon photonics, making it
promising for integration into photonic circuits
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As demand grows for faster and more energy-
efficient optical communication, all-optical
switching has become essential in photonic
integrated circuits for routing and modulating
light signals. While silicon-based switches can be
monolithically integrated with other photonic
and electronic components, their performance is
limited by silicon’s carrier lifetime (0.1-1
nanoseconds), restricting switching speed and
energy efficiency.

To address this, we proposed and
demonstrated a hybrid all-optical switch that
combines molybdenum ditelluride (MoTe,)—a
two-dimensional (2D) material with an ultrafast
carrier recombination time—and a silicon
microcavities. By utilizing refractive index
changes in the 2D material induced by photo-
generated carriers, we aimed to break the
performance barrier of conventional silicon
devices. We fabricated the device by transferring
MoTe, flakes onto an air-mode silicon nanobeam
cavity optimized for strong light-material
interaction. When excited by a pulsed laser, the
MoTe, absorbed light and generated carriers,
which in turn shifted the resonant wavelength of
the cavity, achieving the switching operation. Our
device achieved all-optical switching with low
energy consumption (hundreds of femtojoules)
and fast response times (tens of picoseconds).

This hybrid approach takes advantage of the
scalability of the silicon platform while
introducing the ultrafast properties of 2D
materials, offering a promising route toward
high-performance, fully integrated photonic
systems.

B1 (@) /N\ATUy FAEXA Y FEBERBOERAR, (b) ERLEHRM Y FTN\ARADONFEMER, (O 731 AEHS56H%
() BLU28% (B) OMoTe,7/\AXEZ V) AVTINM R (B) ODRAYFUIEE
Figure 1. (a) Schematic illustration of the hybrid optical switch and its operating principle. (b) Optical microscope image of the fabricated

Yoriko Nissaka (c)

Reference: D. Yamashita, N. Fang, S. Fujii, Y. K. Kato, “Hybrid silicon all-optical

switching devices integrated with 2D material”, Adv. Opt. Mater. 13, 2402531 (2025). optical switch device. (c) Switching responses of the MoTe, device measured 6 days (red) and 2 days (blue) after fabrication, compared with

that of the silicon device (black).
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Research Subjects

v High-intensity single-cycle laser pulse

v" High-power coherent soft x-ray attosecond pulse
v Ultrafast soft x-ray science

v" Next-generation quantum beam sources

HZE AR/ Research Output

149 2—THBZZEHEANY b
JVIBEFD7 FR/INIVARE

- ERPRE DL —Y—HEiE% (DC-OPA) %1%
. BEEE GRS REERRE ORI

o T IVHATILT FFINIVADSBERFZEADRREM

Generation of attosecond pulses with over-octave

continuum spectrum

+ RIKEN's original laser amplification method called the

advanced DC-OPA

« Demonstration of super continuum soft X-ray high-order

harmonic generation

« Potential for applied research using single-cycle attosecond

pulses

K. Nishimiya, et. al., “Octave-spanning supercontinuum coherent soft x-ray for
producing a single-cycle soft x-ray pulse”, Optics Letters 49, 5779-5782 (2024).

FRF - PFROBFEH G EDEBESERERDE A
IIEBREFARERICE ST ~ (1078) # DEREIE
EREDONR/NNIVADBLSNTEHY .. KYUEWVERIE
DT SFHINNVRAERETE D O ITITLBEGE
HTANYT MIVEREESEZREL DV ET, BE&E
Jbe—L > FER X SRAEEF— L TIFHEED L —
H 1885 TH D DC-OPA ZRHWVWEHADY VT
YA I L —Y =Y X T LEERES ARG H
L. BXIRICH T BBILHIE S NS FAEFEEICERY
HHHE LT

DC-OPAEIC K BEE AV Y TIL 17 I1L L —
H—%BZERDIEFHEE (Ar, Ne) ITEHXT S
ETCEBREARERESEE LIc, BELIEEXS
ARANRY M VOWRFABREEZRE L. Ark
B % &£80-160 eV (K1(a)) « Ne&xAWLS & 150-
270 eV (K1(c) CRBILFIFHEEFTANYT MIVHFE
HELTWVWBRTELERINE LT EBELET
FYINIVADEZBMUEESB T 1 IV —CTHIET S
T ET. A AV TEREEINE40 as (R1(b)) « Ne&x
WNT226 as (E1(d) OF7 F#INIVADREDEIRE
THBHTENHETHERINE LT,

B4 LBLBEE NS AR I EEXIRBEIEICHS N T
L——BH0Y A VIV A 7 IVIBEDY >V T
WHA IV —F—DREETREE L. ANRIZR
FRFMEBOHTHEL. EFFERBEANDLSEHLE
FEINTVET,

(a)

(c)

Observing ultrafast phenomena such as
electron motion in atoms and molecules requires
attosecond (107'%s) Ipulses generated via high-
order harmonic generation (HHG). To generate
shorter attosecond pulses, a broadband
continuous spectrum is required. Ultrafast
coherent soft x-ray photonics research team
applied a high-power single-cycle laser system
based on DC-OPA to HHG, aiming for super
continuum soft X-ray high harmonics.

By focusing the single-cycle laser based on DC-
OPA into a nonlinear medium (Ar, Ne) in a
vacuum, high harmonics was generated. The CEP
dependence of the high harmonic spectrum was
measured, revealing super continuum spectrum:
80-160 eV with Ar (Fig. 1(a)) and 150-270 eV with
Ne (Fig. 1(c)). Furthermore, by dispersion
compensation of the attosecond pulses using a
metal filter, we confirmed pulse durations of 40
as with Ar (Fig. 1(b)) and 22.6 as with Ne (Fig.
1(d)) by calculation.

The generated super continuum high
harmonics enable to generate soft X-ray single-
cycle lasers, and this light source is expected to
applied not only to atomic and molecular physics,
but also to quantum information science.

(b)

(d)

1 IEFRAEBIC (AR (ONeZ AVWCROBRRSTRANY bVORMERAUBKFES (b)Ar (dNelc X 2BREFHEANRY b

IV SETEEN BRI,

Fig.1 CEP dependence of the high harmonic spectrum when (a) Ar and (c) Ne are used as the nonlinear medium, and time

waveforms calculated from the high harmonic spectrum for (b) Arand (d) Ne.

12

13



IV R DY —AT7 % b= AHEFIR

RV A BFRHFE BB R T — A

Extreme Photonics Research Group

Ultrashort Electron Beam Science RIKEN Hakubi Research Team

B IEWrEF— LY — & — /
RIKEN Hakubi Team Leader

FA vt PhD.

Yuya Morimoto, Ph.D.

FY2024 Core Members

(BRI R E)
3718 f6—. Marie Ouille

(T ZHIVAZ Y T)
W™ BR

(HAFZN— 2 A< —)
Mousume Samad

EHBN—F2AT)
alll k=

(Special Postdoctoral Researcher)
Yuichi Tachibana, Marie Ouille
(Technical Staff)
Yui Yamashita
(Research part-timer)
Mousume Samad
(Part-time worker)
Akemi Ishikawa

MET—<

v BFHRDT M

v BF/UVRIEBILRRISOBREA A —I >

v db—L> FEFRERVRTEISEE

v FOBEEIDERERE) VAL — Y — RO L Z D5

Research Subjects

v' Attosecond control of electron beams

v" Ultrafast electron-beam imaging of chemical reactions

v" Control of collisional processes using coherent electron beams

v Development of ultrashort and intense infrared laser sources
and their applications

HZFERLER . Research Output

HEEFE— LOELER

. BEETE— L ETOMEETRTE HIBHSTIER
AEA

« BREEFCE-LOFEICEIT S5 —MLENTINFEEZEH

« BELETFOHEEDRICHT 2EELG2RIGUBIENTEZE FH
g8

Theory for the scattering of ultrashort electron
beams

« Introduction of non-perturbative S-matrix formalism for the
scattering of ultrashort electron beams.

« Derivation of optical theorem generalized for the scattering of

ultrashort electron beams.

EFEMBEETOERICEKY ., AV F A MO—LA
ZTREZARY MRET MHORREEREZE T 5E
E—LDEENTREICEZASELTVWET, LHL
EHS. TNET—MRMICAVWSNTEREFEE
BT, EFEFEE. bbb, E—LRHE
FRICKELS O DERDEBEBEZFDORE LTRES
NTWVWE Lic, AT, EFE—LZE3RTHA
WERE LTEVIERWL, Dl BEFELIENEFDOED
HEERZIEEFHNICEY IRZ 5175 Ema Kk L
F LT

H4lEE. BELEZERALS. RRDOHFER]
EEZBZHNFEEAEEX L, LT, 8HLR3
RTHGEBFRERIC—MRICENTEHAZEED. AR
DRFERBLTWASCEEHERLE L

Ric, BSNESTHERZBWVT, BELEFD
B ETCOAESMEAELE Lz, B1@)im
FTELIIT, FRITNETVEETERINCBREEF
E—LHPMMIRFICE>THEINSREZEZZL
Teo ®1(b). (QIEZFNEFN. KEXRFHLIC7ILT
VBEFICHE TNEEFOBESTICHIT B HMA

FRDIENHZRLTVWET, KERFDIHZEICIE

NETEICHFSHELT B2EFERFENR. 77
IWAVRFDIZEICIE. 180ETHENRET 51
NIVEDNZENTH B ENDHY & Lic, Fll%E
FEATIC K Y. 2EIFEEIEEFE—LDEFED—
DTHAHZEENG I — L VAL 1EBENIREIIRN
RFICE > THELENSBICEFDOMUELELT S
TEICHERLTWR I ENDD U E L,

Advances in electron microscopy are about to
make it possible to generate electron beams with
spot size below angstroms and attosecond
durations. However, in the commonly used
scattering theory electrons have been assumed
as plane waves, i.e, waves with infinitely large
size and infinite time width. In this study, we
presenta non-perturbative S-matrix theory that
treats the electron beam as a three-dimensional
wave packet.

We first derived an optical theorem with the S-
matrix theory. We confirmed that the derived
optical theorem generalized to three-dimensional
electron wave packets indeed expresses the
conservation of the flux.

Next, using the S-matrix theory, we calculated
the angular distributions of scattered electrons
on a detector. As shown in Fig. 1(a), we
considered a system in which an ultrashort
electron beam focused to a small diameter is
scattered by isolated atoms. Figures 1(b) and 1(c)
show the azimuthal asymmetries in the angular
distribution of electrons scattered by hydrogen
and argon atoms, respectively. In the case of the
hydrogen atom, the two-fold azimuthal
asymmetry is strong, while in the case of the
argon atom, the one-fold azimuthal asymmetry is
dominant. Detailed analysis reveals that the two-
fold asymmetry is due to the transversal
coherence of the electron beam, while the one-
fold asymmetry is due to the phase shift that the
electrons undergo during the scattering.

Discovery of anomalous two-fold azimuthal asymmetry in the
angular distributions of scattered electrons

Yuya Morimoto and Lars B. Madsen, “Scattering of ultrashort electron wave packets:
optical theorem, differential phase contrast and angular asymmetries”, New Journal
of Physics. 26 053012 (2024).

M1 BRETE— LOBEIER. @R LYEER, NEVWARY FMEOBREFE—LMMIIIRFICKVEELEN. ZOZRTHEDTHD
BHEEND, (O)KRRFEHDOHEDBEEFOSMAIEGHE. BFOTRILF—F10 keV, BFEIRIET fso ARy MR (B 1A,
BRIAEE2A, (7 IV VBEFIZENDBEDER,

Figure 1 Scattering of ultrashort electron beams. (a) The physical system considered. A small ultrashort electron beam is scattered by an
isolated atom. The angular distribution of scattered electrons is detected. (b) Azimuthal asymmetry of scattered electrons for a hydrogen
target. The electron energy is 10 keV, the time width is 1 s, the spot diameter (radius) is about 1 A, and the impact parameter is 2 A. (c) Result
for an argon target.
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Research Subjects
v" Development of super-resolution live imaging microscopy

v" Molecular mechanisms of intracellular membrane trafficking

HHZERE Research Output

ERERRRM A DR

- BFZERED#RREZ M1 L ISR D S RiE R R IRMER A DR
- MR TOBRZEEIFERSR (20318 . 70 nm)
o MRAARRDIRRDOLEIEH 5 ECH

Development of high-speed and super-resolution
microscopy

« Development of a novel method for high-speed super-
resolution microscopy with both spatial and temporal
resolution

 Observation with high spatio-temporal resolution in living
cells (20 volumes/second, 70 nm)

« Mathematical description of intracellular-scale phenomena

Reference: Miyashiro, D., Tojima, T., and Nakano, A., “Extremely high spatiotemporal
resolution microscopy for live cell imaging by single photon counting, noise
elimination, and a novel restoration algorithm based on probability calculation”,
Frontiers Cell Dev. Biol. 12, 1324906 (2024).

TERDIEMEL TIE. FFEDMREEZ DI FIEM
BTCARADORELYKEVEEDEFELXERT 3
H. BFEMETEH GV EE MO MMmEE &8
Ry ZH%E. BT CTEVNDITZRELSH Y F
Lfco RRPERDELED INSOEMEBLEL LS
T, MBENLEFELCENGFELBEHEDES
TET. SETEREMRRAFBIZETIVHER
BETNTEL L

HF—LDERAEREESIE. FTLWAZREZE
WHOOHET ST ET. INE TITEVEB D #EEE
CEEDMBEZMIIT %5 RBHRGKEMEE
(SCLIM2M) #BaRLF L (K1) . BRDERRE
ELTTIMBIC20ODITEGR,. ERDEEE LT
108 A= MbA—F—%ERLE L (K2) .
DRZEEBMA T — )V TCOBERTIE. MlBROI /0%
HREHEHEDONDONHAEERRETRS L 5%GT
JOBMREBBROERETREZIENTELT,
MEERS] EWST&E. RIEEICEST, @
HROEBRWBERERTICEEEST. BROKY
BEGEEADEERC I EICEYET,

BICHENBERZDEWVWS LG, ThbbZ
DIERAEBBEMNICEEIRT 5T EHTE, HIENLGE
mEBSLEbEATENAREICEVET, TNl
EEEARFE L LTABENICERT 510D ED
HTEELR—HTT,

SCLIM2MAEFE > T E X T H A MERAEHRT S
TET. MROEMENBHFOERICEIT Blcs L
F59. INETITHEVWEERAEITEDWEHFLL
EMELBFORELIRFTEE T,

X1 SCLIM2MDJ57E
EXRDFHOSHMBEENIIEFHIEREN, HF—D—DOHDEEL
TEEANATTREEINS, TOEGEZERIC/ 1 XBFELFDE
TETEAMTONS,

In conventional microscopy, one has to choose
depending on the purpose either an optical
microscope with time resolution to observe the
dynamics of structures larger than the wavelength of
visible light or an electron microscope to observe the
microstructure of fixed cells that do not move. In
addition to these methods with different targets and
applications, models have been proposed to explain
various life phenomena by combining physical and
chemical methods.

Daisuke Miyashiro and his colleagues have
developed a high-speed super-resolution microscopy
(SCLIM2M) method that achieves both temporal and
spatial resolutions never achieved before by building a
new methodology from the ground up (Fig. 1).
SCLIM2M has achieved a temporal resolution of 20
frames/s and a spatial resolution on the order of 108 m
(Fig. 2). Observation on this spatiotemporal scale
allows us to view the microscopic world inside cells as
if it were the macroscopic world we normally see by
naked eyes. For scientists, “seeing directly” not only
promotes intuitive perception of life phenomena but
also leads to their more precise understanding.

In particular, the ability to directly see movement

means that the phenomenon can be described
numerically and compared to mathematical theories.
This is an extremely important step toward
understanding life essentially as a science.
By using SCLIM2M to observe various biological
phenomena, we can expect not only to contribute to
the advancement of the conventional field of biology,
but also to open up new fields of biology based on
unprecedented observation methods.

2 fERNESE (DI D3RR (B
RENERFHD1I)

Helaffif2D J)L IR D31EEE = Z NZNEID
BOHEAZ VINVBETIZR LT, REAT 4
TIVEE FE S URE RENZ RO
T, BEIZ IR0 E VS EETITD
ncwa,

16

17



Y TWET + b =7 AWFFEEE

BT — L

Biotechnological Optics Research Team

Subwavelength Photonies Research Group

F—2LY—~&— / Team Leader

B Bk et

Atsushi Miyawaki, M.D,, Ph.D.

FY2024 Core Members

(FARE)

R L-REF FBF
(F%Bm)

TERE
(TOZAIVAZ Y T)

g R

(Research Scientist)
Asako Sakaue-Sawano
(Technical Scientist)
Masahiko Hirano
(Technical Staff)
Asako Tosaki

MRET—<

v B2V INBORERDWEE & HEE
v EfE N EDHEEER

v UNERIOKFEBIOERE T A iRE

Research Subjects
v Structure-function relationships of fluorescent protein chromophores
v Interplay between ambient light and organisms

v" Ultra-fast observation of swimming behavior of micro-organisms

SRR, Research Output

B4 DEREAE— FlTH i B StayGoldB B DARE M

o FAIREGAEMRE A A=YV JICH I BEYE
A R4z

StayGold's unique photostability for various
illumination modes

« Provides relevant guidelines for sustainable live cell
imaging
Hirano M, Yonemaru Y, Shimozono S, Sugiyama M, Ando R, Okada Y, Fujiwara T, and

Miyawaki A. “StayGold photostability under different illumination modes.”
Sci. Rep. 14, 5541 (2024). https://doi.org/10.1038/541598-024-55213-3

MRatt = DEIRIED fe &b DFRAMTBEFE

Comprehensive visualization of multicellular systems
to contribute to better understanding of life

5561 Bl A AR IEE F R EMBRFMARES2BIMEHRIC L BHlES ~VRI D L
2024558 BE THEHRRRIC OGN 2T GERATR 1BFSR
MBfRDEIRRAMIC K 2 REEAZR] [REZRE 37, =i =L

5240 HAABEERFSRS
2025%3 8 #EE //71'\/'7A TARTTEATD SEAS DN T5 2 HMBEDENRE | 1B1FEE
MEfEA e Mt OrR] REDRE BF, =i e

B (HA/FES) 2VINTVEEFELSA
TAA=DV TRIMDBREERKRICERVEH. %
RO SR ENSEMY AT LH L DRIEE
bIcEkF L ORI BREZ BRI S & ZBMEL
R EBBERZEDTVET, MigtaDrIR
LT T 52 & T TNETRELTWTH
AOEMERICOVCHRZEBNEGZBEELE T,
MREAERZ ) 7 IV A LICHEE T 2HEAETO—7
Fucci (Auorescent, ubiquitination-based cell cycle
indicator)(Ce/l. 2008)1&, SPMFUIBRELGY .
£, ®ilile. A LR BE. EFFIGE. E1k.
HPEEIHESR. & ERLEHIRBRENE BTN
BHUOAEH>TWVWET, HLDFEHETZ/\ 141
A=V IR, & ZAIRFEBIRELERD
WEERZ#EZ:I 5V —IVELTRWSET. 7
RICDIRDLE RIS = MIERFRIED 5 FHIREN
IR BARLETH T, REICRT LDl
FuccitffizfE> & FHNW T HMBSE P&
WENRIDENTEEY., FHEGHRZER L
FeRERR. 7 IV VAR SRR\ OMIIGE =
EFMREENAMIBTLRY 2 L. TOMZER
HDARECEGZENBESHTYT ®A) . T5L
FFERRETF M@ 4 DEEEROEHD 5.
EFEEMTCESITES (B ) DOEaERRZ
FRTDEMDEFANEDBIFTNEXT,

To explore the dynamics of living systems
composed of multicellular societies in response
to various environmental cues, we are developing
and practicing live imaging techniques using
fluorescent and bioluminescent proteins based
on "direct visualization" approaches. Fucci
(Huorescent, ubiquitination-based cell ¢ycle
Mdicator) (Cell. 2008), a fluorescent probe for
real-time visualization of cell cycle phases, has
become a global standard and is widely used in
various research fields such as development,
stem cells, stress, tumors, drug response, aging,
cell cycle inference, and so on. For example, by
using these techniques as a tool to decipher the
interactions between cosmic radiation and living
organisms, we are now extending bioimaging
technology from the global to the cosmic scale.
As shown in the Figure on the left, Fucci can
classify cellular responses and fates to drugs.
Comparison of cellular responses to irradiation
with carbon, argon and iron, which simulate
space radiation, between normal and cancer cells
shows significant differences in cell fate (right).
Elucidating the interactions between space
environmental factors and individual cells will
lead to innovations in technology for predicting
the homeostasis of life living in near-space
environments.
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Research Subjects

v" Image processing algorithms

v Image processing systems

v" Imaging systems for material, biology, and medical data

HHZERLER . Research Output
3R IT2EER D B E N BT E

o 3RTAMEERDLS. —RIELENFARN(REQAY —
B ZWENICEENT 25 LOSTREZ R
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o FlICMIBFOXR—T 57 2ERL., HEIHKE
TERBE RBICHIR

Fast Topological Analysis for 3D Binary Images

« A new computational method to efficiently quantify
generalized holes (homology) from 3D binary images.

« Estimation of Persistence Diagrams (PDs, developed
in algebraic topology) to describe loops and cavities
consisting of disconnected voxel regions in an image.

« A novel topological Delaunay graph which
significantly reduces the number of elements required
for PD computations.

References:

v" Shin Yoshizawa, Takashi Michikawa, and Hideo Yokota, “7opological
Delaunay Graph for Efficient 3D Binary Image Analysis’, International Journal
of Automation Technology, Vol. 18, No. 5 pp. 632-650, 2024, DOI:
10.20965/ijat.2024.p0632.

v EZ 5, 8| B, 88E BXK, "SATHEERDI)FL G/ N— > X T X EHEE
R BB I¥AEAS, No. B, pp. 73-74, 2024, DOI: 10.11522/
pscjspe.2024A.0_73.

HE, —RIEEN N (pRBetti ITXH IS T B
homologytH, ) Z 18 Y 2 R0 HZ IBFARE L
L T & £1t 9 % Persistent Homology (PH: H.
Edelsbrunner et al. 2002)hNFEBENTEHY .. MRE
PEMFEDT — 2 BNEERLSSAETNTVET,
TRITRTERIC, PHIZT —2mh5EFHICETE A
[RVF T UL E (offset filtration), E7 Y & o fefBIEHAN I
AR - R L T EERE A 7 N2 s (birth) - fitsh
(death)lT Ltz pkDPersistence Diagram (PD)X(&PD
& FIZ&7%5BarcodeZ5tH L £ 9, 3XIT2EIRB DAItE
FFEIE2RE T ErSmEEl. 1] loop. 22k ZEiH)
DPDEEZE T, EBEERICHT 2&FDEREPDET
B LB (Cubicle, H. Wagner 2023; DMS, P. Guillou et al.
2024)ld. BERICIFEFEGFOEERP=ARHE%Z
BT Afcé. BCREBRIRBEND DIHEITHE
HTIEH ) £H A,

Z T CAMIZE(S. Yoshizawa et al. 2024)TlE. B D
PD%Z & W RIEMIGALIEE T 558 A EZRELE
LTe. 1IREBAILB OEZEEHEN A BARZ 1o x WMIAE
JZ7DVERE L. ZOBHETERE Z EEERE D
—f&{tVoronoi R EIDWHA TEWEAIME FOx—45
Z7GCEEZET, MOEHZBEFEEEREOR/N
BEEtE 5L GDOUHERI(edge contraction)ld H, D
PDmZEHRLEY, EBHEBDOHHRHADETDEK
BB DIHE B TH BRipstEiEE GDEIMTEL
BT T AT ETBDOPDZEH#E LE Lz, RipsiEik
DfiltrationlFoffset filtrationdBUL:IALE LTSN
THY. KMETIEPHAES 1 75 1) —(Ripserk U
GUDHNZRWE LTz, 1RFEIE. PDETRICWELRE
RHHODELGY . RFFDBEFE(Cubicle,DMS) & Lt
NTHENTT,

Persistent Homology (PH: H. Edelsbrunner et al. 2002), which
quantifies the spatial distribution of generalized holes
(homology group #, corresponding to the p-th Betti number)
as a topological invariant, has attracted attention and has been
widely applied to data analysis in materials science and biology.
As shown in the figure below, PH expands the regions from the
data boundaries (offset filtration), and computes the p-th
degree Persistence Diagram (PD or equivalent Barcode) with
the horizontal (birth) and vertical (death) axes representing
the distance at which holes are created and destroyed in the
overlapping regions, respectively. For a 3D binary image 8, PDs
consist of the Oth: Connected Components (CCs), 1st: loops,
and 2nd: cavities degrees. The state-of-the-art (SOTA) PH
methods for intensity images (Cubicle, H. Wagner 2023; DMS, P.
Guillou et al. 2024) construct a simplex or triangulation of a
cubical complex at each voxel, which is not efficient when B
contains large foreground regions.

In this study (S. Yoshizawa et al. 2024), we proposed a
computational method to efficiently estimate the PDs of B. Our
method is based on a novel topological Delaunay graph G in
which each CC of B becomes a vertex without coordinates of
G, and adjacent vertices are connected by dual edges of a
generalized Voronoi diagram of the CCs. Our edge weight is
equal to the minimum distance between adjacent CCs whose
edge contraction of Grepresents a Oth PD point.

Our PDs are estimated by a Rips complex via the weighted
edges of G. Rips filtration is known to be a good approximation
of offset filtration, and its PH libraries (Ripser and GUDHI) were
employed in our method. Our method requires fewer elements
for PD computations and is more efficient than the SOTA
methods (Cubicle and DMS).
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Top-left: 2D offset filtration with its PD, barcode, and cycles. Two H; loop structures are quantified as PD points p, and p,, and p,
has a longer lifetime (death - birth). Bottom-left: our method outline with PBA+ (J. Zheng et al. 2019). Right: 3D CCs, topological
Delaunay graph, cycles, and barcode (H, omitted): Five H, features consisting of the legs and tail of Pegasus and one H, feature
with a short lifetime consisting of both wings and back are extracted. Timing comparison (Cubicle; DMS; Ours).
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Research Subjects

v Novel metamaterials such as 3D metamaterials and perfect absorbers

v Infra-red spectroscopy using metamaterials for ultra-sensitive detection
and identification of molecules and single molecule analysis

v' Alternative materials for tunable metamaterials

v" Development of nano-/micro- spectroscopy from visible to THz region

v" Functional surface-enhanced Goos-Hanchen shift biosensor
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Ultra-sensitive gas molecular sensing device using
metamaterial absorber

« The metamaterial absorber suppresses unwanted
background in IR spectroscopy, significantly improving the
sensitivity of molecular detection.

 Precise control of hotspot locations was achieved using a
three-dimensional double-cylinder structure.

e The integration of multiple meta-atoms enabled the
broadening of the absorption band covering multiple gas
molecules.

 Detection sensitivity in the attomole to zeptomole range
was successfully achieved.
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X1 =RcEE2EY ) Z— AT ) T JVIRIAD EFIEMEEER.
Fig.1 Scanning electron microscope image of 3D co-axial double
cylinder metamaterial absorber.

Molecules vibrate at frequencies corresponding to
their structures. These vibrational frequencies are
nearly equal to the frequencies of infrared (IR) light,
allowing molecules to absorb IR radiation at
frequencies characteristic of their structures. By
precisely measuring the infrared absorption spectrum
of a substance, one can identify both the molecular
structure and the molecular species—this is the basis
of infrared spectroscopy.

However, a major challenge in infrared
spectroscopy arises when molecules are present in
low concentrations: the signal becomes extremely
weak, resulting in a significant reduction in the signal-
to-noise (S/N) and signal-to-background (S/B) ratios.

To address this issue, we proposed a background-
suppressed, surface-enhanced infrared spectroscopy
technique using metamaterial absorbers, which
effectively suppress background IR radiation.

In this study, we developed a device capable of
highly sensitive detection of gas molecules. Figure 1
shows a scanning electron microscope (SEM) image of
the developed metamaterial absorber, which features
a three-dimensional structure composed of multiple
coaxial cylindrical metal fins—each 500 nm height
with a film thickness of 20 nm.

We fabricated the device and conducted gas
detection experiments, and a broadband absorption
band that covers a wide range of molecular signals is
created and successfully detected multiple gas
molecules with high sensitivity at the attomole to
zeptomole level.

B2 (a) ZRTTA 2T U 7 IVRIRARD IR AR Y )b, (b)and (c) 7

By, TRV, “BLRE, IVAFIVI—TIVHRDOBHER.

Fig.2 (a) Absorption spectrum of 3D metamterial absorber, (b) and (c)

Experimental results of multiple gas molecules detection.
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Research Subjects

v" Development of laser-based 3D micro and nanoprocessing and
application for fabrication of micro and nanodevices

v" Development of high quality, high efficiency, high resolution
processing based on beam shaping techniques

v Nanomaterials synthesis and surface nanostructuring by ultrafast
lasers

v Elucidation of laser and matter interactions

HHZERIR Research Output
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Improvement of Cu ablation efficiency by GHz burst
mode femtosecond laser at 515 nm wavelength

 Theoretical approach based on simulations was performed to
investigate the underlying mechanisms of Cu ablation by GHz
burst mode femtosecond laser.

 The simulation has revealed that the ablation efficiency can be
improved by the interaction of the subsequent intra-pulses in a
GHz burst pulse with Cu melted by the preceding intra-pulses.

 The green-wavelength GHz burst mode significantly improved
the Cu ablation efficiency (2.8 times higher) compared to the
single-pulse mode.
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Figure 2 (a) Comparison of simulation
and experimental results on ablation
depth for the single-pulse mode and GHz-
burst mode. (b) Simulation results on
molten layer thickness of Cu at the start
time of irradiation of each intra-pulse in a
GHz burst pulse (P = 20) at a burst pulse
energy of 0.5 pJ.

X 1@ N—=ZAMVAZRIVF=05uIT. V7 IVINILR
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I DROEFEMRER, (b) 252/ \—X M UYVAIXIV
F—ITH LT, YT IWISIVRE—REGHZN—R M E—F
DT TL— 3 RO,

Figure 1 (a) SEM images of craters created on Cu by single-
pulse mode (P = 1) and GHz burst mode laser ablation (intra-
pulse numbers of P =5, 10, and 20) at a burst pulse energy of
0.5 pJ. (b) Comparison of ablation efficiency between single-
pulse mode and GHz burst mode laser processing for different
burst pulse energies.

In recent years, GHz burst mode femtosecond lasers
have revolutionized laser materials processing due to
high efficiency and high quality. However, the
mechanisms are still unclear, and the huge number of
process parameters makes it difficult to experimentally
optimize the processing parameters.

We employed a simulation-based theoretical approach
to investigate the mechanisms of Cu ablation by the GHz
burst mode femtosecond lasers. The simulation using a
two-temperature model has revealed that the ablation
efficiency is improved due to interaction of the
subsequent intra-pulses in a GHz burst pulse with Cu
melted by the preceding intra-pulses. It has been also
suggested that in the GHz burst mode, green-
wavelengths achieve higher performance for Cu ablation
than the IR-wavelengths. Based on these simulations, it
has been experimentally demonstrated that the green
wavelengths achieve 2.8 times higher ablation efficiency
with better ablation quality as compared with the single-
pulse mode. (Fig. 1).

The simulation on the ablation depth showed good
agreement with experimental results (Fig. 2). Our
simulation-based approach will contribute not only to
understanding the mechanisms of GHz burst-mode
femtosecond laser ablation, but also to determining the
optimal processing conditions for practical applications.
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Research Subjects

v' Deep-learning based modeling of irreversible process driven by
ultrashort laser pulses, development of foundation model for laser-
based material process

v" Development of high quality, high efficiency, high resolution
processing based on beam shaping techniques

v Nanomaterials synthesis and surface nanostructuring by ultrafast
lasers

v Elucidation of laser and matter interactions
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System Development for Automated Experimental
Equipment Integration

e Developed a communication and job control system to
coordinate multiple experimental instruments for fully
automated and autonomous operation. Leveraged RIKEN'’s
Hokusai-SS information infrastructure to enable seamless
integration of equipment both locally and across the institute.

« Connected multiple instruments, including a laser processing
unit and a spectroscopic system, via this system, and collected
over 10,000 micro-laser processing datasets.
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Fig.1 Schematic illustration of the
integration between computational
systems and experimental
instruments via TanukiWorker, and
Raman  micrograph  of laser-
processed silicon acquired using this
system.

Ultrashort-pulse laser technology enables a wide range
of high-quality, high-precision processing techniques—
such as cutting, drilling, microstructuring, and surface
functionalization—across various materials. As such, it is
expected to serve as a core technology for next-
generation manufacturing, particularly in semiconductor
back-end processes. Recent advances in laser technology
have significantly expanded the parameter space for laser
processing. Given this complexity, it is extremely difficult
to fully explore and utilize such a vast parameter space
solely  through time-consuming trial-and-error
experimentation in the physical world.

To address this challenge, we are developing
technologies that simulate multiscale phenomena in
digital space—from photoexcitation to bond breaking
and structural reformation—and perform optimization in
silico. However, the dynamics of materials under intense
laser fields, strong enough to induce structural damage,
remain poorly understood across different spatial and
temporal scales. This makes the integration of multiscale
phenomena particularly challenging.

To overcome this, we aim to construct a digital twin of
the photoexcited state that integrates phenomena across
scales, supported by large-scale, high-quality
experimental data acquired through a fully automated
experimental platform and deep learning techniques.

Such data acquisition requires fully automated
coordination  among  diverse  processing  and
measurement instruments, with time synchronization
precision ranging from sub-picoseconds to seconds. To
meet this need, we developed TanukiWorker, a system
that enables flexible instrument coordination with
millisecond-scale latency. By utilizing this system in
conjunction with RIKEN’s Hokusai-SS computational
infrastructure, we successfully established a foundation
for the full automation and autonomy of experimental
equipment. As a proof of concept, we integrated a micro-
Raman spectroscopic system with a laser processing unit
and successfully collected over 10,000 datasets of micro-
laser processing results.
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Research Subjects
v' High-output, frequency-agile, ultra-widely tunable

THz-wave sources

v' High-sensitive THz-wave detection
v' THz-wave applications using frequency-agile THz-wave sources
v' THz spectroscopic database
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Polarization Space-Division Multiplexing Meta-
Devices Based on Spin-Decoupled Phase Control

« Development of a new class of all-dielectric terahertz (THz)-

wave metasurfaces that enable polarization space-division
multiplexing using spin-decoupled phase control.

« Demonstration of multi-beam polarization tailoring and vector

beam generation, with significant implications for advanced
THz-wave imaging, sensing, and communications.

Yuehong Xu, et al. “Terahertz-wave polarization space-division multiplexing
meta-devices based on spin-decoupled phase control”, Advanced Science.
12(8): 2412688. (2025)
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Fig.1 (a) Schematic illustration of M-4D device. (b) and (c)
Photographs and microscope images of the fabricated M-4D and
M-2B devices, respectively. (d) and (e) Experimental intensity
distributions of M-4D device under different incident and detection
polarization directions. The blue arrows on the left indicate the
incident polarization directions, while the blue arrows on the top
indicate the detection polarization directions.

Novel metasurface-based devices for terahertz
(THz) polarization space-division multiplexing have
been developed by employing a hybrid phase
design strategy that combines spin-decoupled
phase control with gradient grating modulation.
These all-dielectric metasurfaces enable dynamic,
input-dependent manipulation of multiple THz
beams, allowing precise control over their
polarization states and spatial distributions.

The M-4D meta-device splits an incident linearly
polarized THz beam into four spatially separated
beams, each with a distinct linear polarization
orientation. Unlike previous metasurfaces that
provide symmetric or limited polarization patterns,
this design allows flexible and fully customized
polarization configurations across beams (Fig. 1).

The M-2B and M-4B devices extend the
functionality by generating vector Bessel beams with
tunable spatial polarization distributions. Their
polarization states can be controlled in real time by
adjusting the incident polarization, offering dynamic
modulation without mechanical components or
active tuning elements (Fig. 2).

This work demonstrates precise engineering of
both homogeneous and vectorial polarization across
multiple beams, providing a compact and passive
solution for complex THz beam shaping. The
proposed meta-devices are compatible with existing
THz platforms and scalable to other spectral regions,
including optical and infrared domains, paving the
way for next-generation polarization-multiplexed
photonic technologies.

2 yAROERMEREAS LISHEICEIT S, M-2BX 2T/

ADEHBENTHDY T 1L —Y 3 VHERQPB LURBRER (),
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Fig.2 Simulated (a) and experimental (b) intensity distributions of
M-2B device under linear polarization incidence and different

detection polarization directions.

28

29



7T~V I FE I

TINNIA X =D THEF— A

Terahertz—wave Research Group

Terahertz Sensing and Imaging Research Team

F—2ALY —X— [/ Team Leader
KRB AT wtewy)
Chiko Otani, D.sci.

FY2024 Core Members

(L#RIAZES) RE 8
(F26) 2 K BE
(FERIRRZRE) RS A, B m=)
(EBRRFHERIRAZEE) Miguel Hernandez
Javier, FEFEN. BEKX
(FETEMRE) AN KBS, BHE—
NN B, RBlE =%
(REREVS—F - T7YIIAH)
ik ER. LF1AE

(P X2 b)) ILHESX=

(= brra<—) B E BPIH#E.
EZ4} 5, ChenMingxi. Z88 BA.
FRIR SRE. KET AR VR FAET
)| EEF

(Senior Research Scientist)

Hiromichi Hoshina

(Technical Scientist) Yoshiaki Sasaki
(Postdoctoral Researcher)

Shusaku Nakajima, Yuto Kamei
(Special Postdoctoral Researcher)
Javier Miguel Hernandez, Shinsuke Uno,
Sota Mine

(Senior Visiting Scientist)

Masayoshi Tonouchi, Tomokazu

lyoda, Kodo Kawase, Yukihiro Ozaki
(Junior Research Associate)

Ryota Ito, Yuya Ueno

(Assistant) Mami Yamada

(Part-time Worker) Hiroshi Watanabe,
Masahiko Kurakado, Takuya Kitamura,
Mingxi Chen, Kaito Abe, Yuto Nakajo,
Taiga Omae, Yumiko Kobayashi,

Riri Minamikawa

MET—<

v HREIRE SOEDT ALY HIT & BB - BAEDHIE

v BRREOBIEERINBOWREHE S FHT 1 & RS R
(CMBYRLERA

Y FINWYEYY VT A A=Y T\ B

Research Subjects

v' Terahertz control of molecular structures and functions of biological
protein

v' Development of high-sensitivity superconducting detectors for CMB
polarization observations

v Applications of terahertz sensing and imaging

R, Research Output
TINIVY /S5 B % BRE L ok D
EIREETA
s DFBEICHRGT INIVY/SIVD%E
B\t >y
« TEYIATLIEREEZ R OB Z EIRMICEHR
s HERDEZZVITPEBREEICEM DY —ILELT
DGR BEM

Selective detection of starch in plant samples with
Terahertz/Raman technology.

« Plant sensing with Terahertz/Raman spectroscopy that is
sensitive to the molecular structure.

 Selective detection of starch having the crystalline
structure even in plant tissues.

« A potential to be new analytical method for
photosynthesis and food production.

Reference:

1. S. Nakajima, K. Shiraga, T. Suzuki, N. Kondo, Y. Ogawa., “Quantification of starch
content in germinating mung bean seedlings by terahertz spectroscopy”, Food
Chemistry, 294, 203-208. (2019)

2. S.Nakajima, S. Kuroki, A. lkehata., “Selective detection of starch in banana fruit with
Raman spectroscopy”, Food Chemistry, 401, 134166 (2023)

AHETIX. DFBEICHRETINIVY/IZY
PHEFRLICBPEHAZES TVET, Th509
HETIE. B—DFThoThbEREEERF DO DEE—
IHBENZDICH LT, IHERORETIETO— R
AR MLERYET, Tfe. BPIIBEYR TEHES
BEERDOBDBEVETHSH. TNSDDHEF
EITKY ., EHEREORMICEEINTITRED
E— 7 % EIRNICEONB DRI TH TEE T,

ZIT. GREETENDT IANILYDHETS
& IEERORREBU LD HANRY MVHEEERT
T BRMOBREEIRNICTIESND T EHHERINE
L7z (Fig. 1) . &5lc, E—7BELBMEDMIC
HEEHESN. EEMOHERINE Lz, BRI, &
INE—27 DIRBERERMICAN, 90 THzOE—IH
L CREONZEMIRBICHST AT ENTERENE
Lice TNSDHBES EIT, KOFENNETWNEE
N3 UDHICELY . SKEOFWNERMTEH R
TR AERIBCESCEDNTREINE L (Fig.
2) o MROBHEHATIE. BRECREOHDERT
RETEHAEEL TOVE LIeh. ARIAEICK Y EHE
B AE DI O RICERECESX Lz, R ISEYIC
EOTEBRIRIVF—RTHD I ED B, KHAEH
VIR O T BB R PNRN G BRI AEEICE
I BEHMERAMICEN D C EEHFLTUVET,

Mung bean ) Pellet
Drying

N

15
——Starch

Abs.

0 f f
3 7 11 15
Frequency (THz)
H1 7NV RHIC K BERED—G. BiniEERDEELE ) 3
7 b RIS E— TV IBERY
Fig. 1 Terahertz spectra of standard starch and mung bean. Vertical

lines indicated peak positions

In the present study, we performed the measurement of
starch in plant samples with Terahertz/Raman
spectroscopy that is sensitive to the crystalline structure.
Whereas a crystalline molecule exhibits peaks in these
spectroscopic methods, less or minor peaks are observed
in the non-crystalline state. In plant tissues, starch has a
crystalline structure; however, most substances are less
ordered structure like the amorphous state. Therefore, we
hypothesized that Terahertz/Raman spectroscopy allows
the selective observation of starch even in unpurified plant
samples.

Terahertz spectra of dried plants provided absorption
peaks attributed to the inherent starch and a high
correlation was found between peak intensity and starch
content (Fig. 1). Furthermore, we investigated peak
assignment with the experimental approach suggesting
that the peak at 9.0 THz could be attributed to the
collective vibration of polysaccharides. Based on these
results, the similar measurement could be achieved in fresh
vegetables and fruits using Raman spectroscopy, which is
less affected by water (Fig. 2). Although several days are
required with the conventional method, starch
measurement was performed only 20 seconds in this
method. Because starch plays a significant role as an
energy source for plant growth, our findings will contribute
to deep understanding of photosynthesis and effective
food production.

od Banana 6d

Raman
scattering
10d 785 nm
Cw

o Surface
0d
=) 2d
5 88
= 8d

10d

1000 800 600 400 200 0
Wavenumber (cm?)
K2 SRR ERBVTEREATO—MAL BHAICHE S BMDEEE=X
>y
Fig. 2 Raman spectra of stored banana flesh. The monitoring of starch
degradation during ripening
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Terahertz Quantum Device Research Team

Terahertz—wave Research Group

F—2ALY —X— [/ Team Leader

Ml Fkd ()

Hideki Hirayama, D.Eng.

MET—<

v EREMETHZ-QCLOSRI/NEIT feEFBIERET

v 7w b5 A ATHZ-QCLO R ifiREHh

v 2. RO, B toFEEEE AU RBERRQCLOH
v EFENTHz-QCLORIR

Research Subjects

v Development toward room temperature operation of THz-QCLs

v" Development of watt-class high-power THz-QCLs

v" Development of unexplored-frequency QCL using nitride and oxide
semiconductors

v" Development of surface emitting THz-QCL

HZFERLER . Research Output

GaN/AlGaN¥E&Z= B W e T SNIVWYEFHAT—F
L —(THz-QCL) D& M 8E{t (DEREHSEAE & /EHY

AHZETIE. NE, S - SHI. FEHRIE.
ERREIRG EBNEFEERBAFTOTINILY K
BTHBTINIVYEFHRAYT— KL —(THz-
QCLDHEREZT>TWVWET, FiIREFEEDEA
PTNA ABEDREZTOFICKY . ek
THz-QCLORIFZBIB L TWVWE T, Fle. KERE
L D5-12THZEIRZ RIRT B e, BB
(LY 3EEE RN CQCLOBEREET > TVWET,

SEEIL. GaN/AIGaNHRTHz-QCLICKAWT. &
WHRIBHESNBHFTcaEaFiEE QLOT7+ ./~
BELAR) Z#HZEL, BRICHITBHAEN25EEA
s EEETICKVBONMCLE L, T,
GaNZTHz-QCL#EE I R—EV I A1T5ET. BB
ICHBIFBAFEHNRENICRA LTS EEBSH
ICUE Lic, EESRARMTICE D EGaNEMR EIT300/F
A 55 2GNAIGINEFHR Ty — FiEExA
MOCVDEIC L > THELE LTz, EERE TIL.
GaNEAM EICAIGaNRZ FEIBEDHRIL. 75 v
IHABTEHRAREEEEZSNTVWE LD, 2
BHBRFICKBEEIIMRTIZv I 7 ) —H
RHESNE LIz, TORINICEKY GaNFRQCLDRE
RIS UVFEATREIC B EHRF S NE T

3.2 +———— 1unit

Terahertz quantum-cascade laser (THz-QCL) is
promising as an advanced THz laser source with
small size, high power and narrow emission
linewidth, and are expected for wide variety of
applications. We are researching on higher
operation temperature and output power THz-
QCL by introducing novel scheme structures.

In this fiscal year, we proposed a new quantum
cascade structure (2LO phonon scattering type)
that can obtain high optical gain in GaN/AlGaN
THz-QCL, and analytically demonstrated 2.5 times
higher optical gain. We also demonstrated that
doping the GaN-based THz-QCL structure
dramatically improves the optical gain at room
temperature. Based on theoretical analysis, we
grew a GaN/AlGaN quantum cascade structure
consisting of 300 periods on a GaN substrate by
MOCVD. We achieved crack-free growth by the
strain relaxation effect of the multi-period
superlattice. With this success, it is expected that

GaN-based QCLs will be realized in the near future.

GaN/Alo.13Gaos7N THz-QCL

FY2024 Core MemberS - . - 3.1 ;,ﬁ"issm f;/:\'l'l/“liznlwz;?;8:1‘5;:)3/0.59/4,93 nm
o « GaN/AIGaNRTHz-QCLTH LWEFHR 7 — FigiE (2LO7 # s I e i GaN/Al0.13Gao.s7N 10 THz-QCL
(ﬁﬂ'ﬂﬂnﬁ) . , _ . WJQHJI?LM i2»9 e rar—— 150 T T T TITmT T T TIrrm T T TTTIm
Krishan Kumar, J VEELAE) ZRZEL25EDOHANFZER TR “ oty B jﬁm —8— 10K Optinized
Shashank Shekhar Mishra o i . B S e = =0O—10K No Optimized
o= PLREYT ) - GaNELAR EADGaN/AlGaNE# i& L E#EQCLIZEDMOCYD meaN gl S 1001500 ho O ]
- eV 25 - - - - - o Optimize
Al Bz ~Elc ICRVT €0 30 00 30 60 90 120 150 180 £ ®—350K Optimized
(HRIEEHZR ) AICEBTEIA) e puans T S | o 380K No Optimized
e + GaN/AIGaNRTHZ-QCLAD K — > & CRIMAHS AR ] B sl _
(/_,:/X/; > t\) NN = Pure 3-Level 30 -THI‘ |, —r o P(.)pin.g only
iy e Ga N%THZ'QCL@#E@E%)&%E&?&%%M ggllllb/lillt-ingr(')%‘I?n Phon Hg\';:lrl('flﬁ I,, Emisign 122 $~ .:‘—)- injection Well
- B2 !
£ . o
(Postdoctoral Researcher) Theoretical demonstration of high performance 26 " 1or DOL?,:; Concentratn (em-9) 10"
Krishan Kumar, operation and fabrication of wide-bandgap GaN/AlGaN P o0 30 00 30 co so 1m0 1o wo

Shashank Shekhar Mishra
(Technical Staff 1)

Takayuki Ishida
(Special Temporary Research Scientis

s

semiconductor THz quantum-cascade laser

» New quantum cascade structure for GaN/AlGaN THz-QCL was

Position [nm]

1 GaNRTHZ-QCLTRRE L e A EFEE 2L07 4./ VHELE) DOEEEITE. GaNR10THZEQCLD F—E > 71T L 57 ¢F)iSH LR
Fig.1 Theoretical analysis of new high-power-type design GaN/AlGaN THz-QCL, and optical gain enhancement analyzed by doping effect.

thickness
Kenji Yamazawa proposed and 2.5 times higher optical gain was theoretically - g?rll\!l/Atlgoéf_Gao'mN . p— 40 nm
Assistant : 0° z on  GaN 1.50
( Tomokg Sato predicted. :05 GaN Substrate - -
itting
» GaN/AlGaN highly-repetition-period QCL structure was e 150
m 5 10° repeats
successfully grown on a GaN substrate. " GaN ) 3w 19.82nm
10!
 Theoretical demonstration of high optical gain of doped agp| Measurement . e
10 ona 1 n*+-Al0.13Ga0.87N 300 nm
GaN/AlGaN THz-QCL was performed. 10? an3e T
 Design of a single-metal waveguide for GaN THz-QCL was 5% 2 7 % Ty GaN Substrate

performed.

26 -w(degree)

B2 GaNE#R EITIER L7cGaN/AlGaN THz-QCLODIEIER. XIREHTHEF< Y EV I Y754 bE—7 RUKETEMER AR
Fig.2 Schematic structure, X-ray reciprocal space mapping and satellite peaks, cross-sectional TEM image of fabricated GaN/AlGaN THz-QCL

32 33



ekt - Beai L AR R FE I

KBTS BER T — A

Advanced Photonics Technology Development Group
Photonies Control Technology Team

F—2ALY —X— [/ Team Leader

F1H 22 PhD.

Satoshi Wada, ph.D.

FY2024 Core Members
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(BEMRE) TB &, il #8,
k2 &%

(ZE8) B r). .k HiE. =HE B8R
NEYIIEA. RE . TS B,

AL B, SR EARR

(M) /N1 BERGER). &R 1#

(T ZAIVAZ Y TIRTFZEH. M5 RE.
BIEEE, BB 2T RE. LE R
AL EEL, BfE R, KT E BEHE
BB B, KEBF. AR mRFE=FE

(T RARY ) EEET. BARFET.

KU EBHF

(IN= b2 A< —) BA T, 1R FA
BHR, §&A. L& BT 85,
Nt —HE. FRJIEF. FEE =T

(Senior Research Scientist) Kiwvamu Kase,
Norihito Saito, Shigeharu Moriya,
Tomoki Matsuyama, Takafumi Sassa

(Research Scientist) Katsushi Fujii,
Takeharu Murakami, Kentaro Miyata,
Masato Otagiri, Manabu Inukai,

Tatsuya Shinozaki, Naoki Uchiyama,
Kentaro Nishigori

(Technical Scientist) Takayo Ogawa,
Hiroshi Kasuga

(Technical Staff) Michio Sakashita,

Akihiro Tanabashi, Tomohiro Tsukihana,
Yasushi Kawata, Katsuhiko Tsuno,
Hiroshi Matsutaka, Norihiro Matsuyama,
Aya Kashifuku, Kei Morishita,

Noriko Kurose, Yoko Ono, Saki Miyajima,
Takeshi Matsumoto, Miyuki Nara

(Assistant) Hiroko Watanabe, Rikako Suzuki,
Tomoko Ohata

(Part-time Worker) Yukinori Kunimoto,
Hideaki Yamane, Hisashi Tsukada,
Yutaka Arimoto, Shigeru Uchiyama,
Toshihiro Okashita, Kazuki Koike,

Junko Nakagawa, Miwako Inada

MRT—<

VE= b YV WEARERBAORARN UV L — R
BICH I BIITE BUE LT LI - SHRIS 27 LBI%

L— =T 7 L= 3 ik B L—o RS - FEAL Y —BI%
AFET RV F— 2 - B - FRICET B TRILF— (e A7 LB
1> T SBIRICBI B ADHIBF ORI LA

SR L COVID- 19 B HEL S

L~ =B L URBEOER - 3 - TEFHUADRA

N N N N N

Research Subjects
v Mid-infrared electronic wavelength tuning via Intracavity difference-
frequency mixing in Cr:ll-VI lasers

AN

Development of next-generation agri-photonics research

AN

Development of laser irradiation technology and a laser for space

v" Development of renewable energy supply systems for hydrogen
energy production, storage, and utilization

v’ Visualizing human judgment in diagnostics of infrastructure

v" Application to biomedical, agricultural, and industrial measurement

using lasers and photoacoustic wave

HZE R,/ Research Output

ANIHEEBBAS A X —HEDRS

DNd : YAGL—Y — DR

s BMELDOEE—LRELLDEENDYAGL —H —DRAH
« BE-—LmBEZRDCODEL > XZMA BRI
o IV LZRIRE R BTCHDQRA Y FEFDEE

Development of a high efficiency and high beam

quality Nd:YAG laser for LIDAR from an artificial

satellite

« Development of a high efficiency and high beam quality Nd:
YAG laser pumped by a laser diode.

« Design of a laser cavity for maintaining high beam quality by
suppressing thermal lensing.

 Selection of a Q switch element to achieve short pulse.

BHMEIIENICERRT S EIETBILRERDEEIC
KERBEEESEFATBLHICEETY, LHrLED
5. HFMOERZMERTINTITD I LI RENT
BHVERA, Efc. MERPAIHELSDEERR
L CWIAENICEATS2DIERETT., ATHREIC
L—H—%#E#HL. TN%ELDAR (light detection and
ranging) (C KXW RZE AT 5 & MIK EDOHxMZ L
SEEICIUIANICERAT S EDTREGVE T, KA
DF—LTEZDHD L —H—DREEEZIT>TVE
EE
ATEETIE EEIEEGY . AR—XEBAHIE
BICRSNTWVWETY, LIeh>T. TEZRYBEME,
INIBRER L —F—ICTBHTENEREINE T, &iF
ELBAZTOOICEL——XDOEENERE S
=&, INVARZERC L, cBEZzE< L. /LRSS
DEEEMADRVELNHVET, TNSDEKREE:
sl FAELD (Laser diode) FHEEDT V74 7
QRA Y FDONAYAGL —H—HEFERLE LTz, FRIE
BLFAFEOEN064nmE LE LTz,

SE. YAGHESRDONd F—T7E20KE(b. HiREFOH
NEDORFNEORE. HIREFDFKFT. QR Y F&R
FOREEZTV, IREBIEGZREDIFHELEL
feo #VUBRLIEEWESH. LIDARE LTHERATI DN
DEGBEBNPRET ZBEHKRELLESDH. RALD
WET, SEIFEAICTDEERYRLEE LT300 Hz
ELEL

AITHEORBIIFHRERCTHY . ZEX%ZEL TH
HERDNTCENTEFEA, FRLEIRIVF—IEHE
LA MUNEREAITIFRICEDE T, x5 %<
EOETEWNE, L= —DMERMET L. FREICE
WET, BRREL—T—ZEEZARBHRICAN. K24
BERBICOE D TREICEET 2T EEERLEL
fe.

(a) B%NELDEHEN: YAGL — ¥ — & BR[|
(b) Schematic of a high efficiency pumped by a laser diode

Observing forests in three dimensions is important for
predicting climate change due to the effects of carbon
dioxide. However, it is difficult to observe forests
entirely on the Earth's surface. Moreover, it is difficult
to observe the forests in three dimensions by taking
photogfaphs from an aircraft or an artificial satellite. By
mounting a laser on an artificial satellite and observing
the Earth's surface using LIDAR (light detection and
ranging), it becomes possible to observe forests over a
wide area on Earth in three dimensions. Our team is
developing a laser for this purpose.

Unlike on the ground, space and electrical power are
very limited in artificial satellites. Therefore, it is
required to make it as efficient, small and lightweight
as possible. To perform high-precision observations, it
is necessary to improve the spatial quality of the laser
light, shorten the pulse width, increase the peak value,
and suppress the fluctuation from pulse to pulse. To
meet these requirements, we selected an actively Q-
switched Nd:YAG laser pumped by a laser diode (LD).
The laser wavelength was set to 1064 nm, which is the
highest gain of an Nd:YAG laser.

We optimized the amount of Nd doping in the YAG
crystal, optimized the reflectivity of the output coupler
of the resonator, designed the resonator, and selected
the Q-switch element to find the conditions that met
the LIDAR specifications. A higher repetition rate is
more useful for the LIDAR, but there is a limit because
the required power and generated heat are large. In this
case, we set the repetition rate to 300 Hz as it was
sufficient for the LIDAR.

Artificial satellites are surrounded by outer space, and
heat cannot escape through the air. All energy used,
except for the light generated, ultimately turns into
heat. If the heat cannot be dissipated effectively, the
efficiency of the laser will decrease and it will become
unstable. We placed the laser in a vacuum chamber and
long-term stability was confirmed over a period of
approximately two months.

(b) BhFt & L—H —H DR E I T 5 L—H —HDFhER
(b) Laser output power and optical-optical efficiency as a function
of laser diode power
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Advanced Photonices Technology Development Group

Ultrahigh Precision Optics Technology Team

F—2ALY —X&— / Team Leader
g & i
Yutaka Yamagata, D.Eng.

FY2024 Core Members

(FeEMIZRE) B =5

(BEARE) BE HE. EBEEELZ.

HlFw

(HAEFZEE) M Rth
(RB) BERF
(TOZHIVAZ Y 7)TH BEE
(T ARV ) kT

(Senior Research Scientist)
Koichiro Shirota, Yusuke Tajima,
Yoshiyuki Takizawa,

Takuya Hosobata, Tetsuya Aoyama

(Research Scientist)
Noboru Ebizuka

(Technical Staff)
Masahiro Takeda

(Assistant) Yuko Sato

MET—<

v BRENFRFOMT « 85t - 5 - 2 2L—> 3 VBITOMSR
B3
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v BIRERET — L& ORI & BBREA T RT ORIERR

Research Subjects

v Fabrication, design, metrology and simulation of ultrahigh precision
optics

v Fabrication of micro structure by precision machining

v' Prototyping of precision optics in collaboration with Advanced
Manufacturing Support Team

SRR, Research Output

EREEICERFMIKMT
Foim i R AR R IC R

o A—/\—IX T —HMFFHHTREDOHEFEERDA
EICETH
« CFRPEEME LICHEBEREXRE S 5 —DEICHIN

Contributing most advanced scientific apparatus by
using ultrahigh precision optics manufacturing
technology

A successful measurement of neutron scattering lengths
of gaseous material using novel supermirror-neutron
interferometer

« Prototype manufacturing of an ultra-light CFRP X-ray
mirror

LIENFEFRARF —LTIE. HAEEFHORB
PRI, JCFRET. BB RREMICRE T 55
TCRIRAMELTVET,

L2HEKRES EOHE TEHFHNGERA—/\—2
B F TS OREICKIIL. ThERW
TEEDFHEEFHERDOSHAICKII LE Lz, &
MFEELRISERNGYIEETTH. ZOHAH
AR I TERMNICEZ L HY F oA, THEY
V7 IbE L TCHes K He DR EEFEELRDEHA
ICRILE LTz, AIEREICOVWTIESERLEY
BT RMHAHDEEZSNE T,

Fle. XIGERABELRETRELETINSIBREXKRS
S—OEEIcAlf. CFRPEEME L. REICZ Y
TIVY) > Ay FEEELTCEBESECFRP I 5 —DEE
ISR LE L, ThlE. Wolterfl= S5 — 474>
THY., BXIRE—LT A VITTWolter= 5 — &
LTOEXDHERTETCVET,

CRRPEM EICZ w7 Ib ) > Xy F &L TRIEEN T
WolterBIX#R = 5 —

A Wolter type X-ray mirror with NiP plating on CFRP
substrate

At Ultrahigh Precision Optics Technology Team,
we conduct ultrahigh precision machining,
metrology and design of optical components and
systems.

A novel neutron interferometer using

supermirror has been successfully developed.
Neutron scattering length is a fundamental
parameters in physics, but instruments that can
measure these parameters are only few in the
world. A newly developed gas-cell for this
interferometer, we measured scattering lengths
of 3He and “He, although measuring precision
need to be improved in the future.
Also a prototype of ultra-light CFRP base X-ray
wolter mirror has been successfully manufactured
and tested on soft X-ray beamline to verify the
focusing as wolter mirror.

TCICRFE LI A—/\—2 5 —RhEF SO, ARV

DNERE L UHEER(T)
Newly developed supermirror neutron interferometer: structural

configuration (upper), Configuration of Gas cell and cross sectional

view (Lower)
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thit ¥+ € — ABABIRF— L Neutron Beam Technology Team
MET—<
v \WDTH ETTHIEMIEEH AR ge N R FR S X 7 LRAF, Sianifi d .
v 4/77%;51%@&@;5 Lfespie IRl %Eﬁ%ﬁ Ignificant progress toward on-site
v B - nondestructive inspection of bridges.
(EPI&%?%H@E’JB%O R, BiE, IResEs - 249MeViB/ NS TGS 1 F wbuﬁﬁm transportable compact neutron system
v BN TR 5 RANS- 1 1E5) r3,k757/t/70)£f% - FL—SEEREE. ILBRANEE, RANS-III trailer.
v B - KBOKEE, TEHEEIELIPEF Y 2T AR5 - U -
. . eV ultra-compact proton peam linac acceleration
F— ALY —X— / Team Leader ResearCh SUbJeCtS succeeded.

v' Research and development of compact neutron systems for non- « RANS-IIl was mounted on a trailer and stored in the North
Building of the Neutron Engineering Facility., i

KA WO et

' destructive measurement anytime, anywhere.
Yoshie Otake, D.sci.

v" Development of a neutron non-destructive measurement system
for preventive maintenance of infrastructure

B2 AT ITEMERIE HiREER WLV 2—R5E
Fig.2 Neutron Application Facilities North Building unveiling
v" Trans-portable compact neutron system RANS-III, installed into the with Director Midorikawa, guests and team members
trailer.
v Neutron salt meter RANS-. realization of 3D mapping visualization
of salt concentration
v' Realization of the on-site use compact neutron system

v" R&D for the water exploration and elemental analysis on the Moon
B1 RANS-IIl b L —5 — D MEF TERERAGRICA ST

and Mars
Fig.1 View of the RANS-IIl trailer entering Neutron Application
FY2024 Core Members MZERE,Research Output Facilities North Building
(B/ERFZEE) /)VFE 503% RANS'”%E‘E%EE% luhgﬁ [/’\\}[/75\5 W%’B 1 %@7\%7.'(
(FieE) KM Hi. B5 . %z JEmUR TRIMRILAITH

BE FAs. @ AR B RE.
SR BT, B8 L
(FRIFFZEE) Abdul Muneem

o ERERALLE. FRAREICKE < BT 2 IFRRIER H

o« FIHRE T —JIVERRICERERDME HKEAHIL K3+ L—5— (EEERICT) 2BFfzE Aty 2—ES L,

(EELEHRR) M H-5, - BRED S DRETRH DR ERICIEF 575 SUICEHRRT > TBIRHS Y . HBITIZ249MeV proton linac £ QRIRIHRIE 7 O FICIEEHERA 5 5.
1BF 1815 Fig. 3: Trailer (in south parking lot) opened  with Director Midorikawa and others. On the left is the chiller and RF amplifier

(TUZAHIVRAZ Y T) KEEH
(T REZVE) B HPE

B : RANS-IlIC K 5HaR

power supply, on the right is the 2.49 MeV proton linac and 90 degree deflector magnet, and below that is the target

(US—ha2A4<—) BOZ£. Br—27J)L AS5EERIA shielding system.
FCHRRILEER

KB BE. LA E. FH 85,
il ERY Fig. Cable-stayed bridge

cable visualization

(Senior Research Scientist) . )
experiments with RANS-II.

Tomohiro Kobayashi

(Research Scientist) Maki Mizuta,
Takaoki Takanashi, Yasuki Okuno,
Tomonori Fukuchi,

Yasuo Wakabayashi, Sohei Imajo,

Hiroki Kusano
(Postdoctoral Researcher)

Abdul Muneem
(Senior Visiting Scientist)

Yujiro lkeda, Teruaki Enoto,
(Technical staff) Sho Otsuka
(Assistant) Miyuki Kishino
(Part-timer)Takao Hashiguchi,

Katsumi Ohashi, Satoshi Yamamoto,

Yuji Kawamura,Yoshinori Nakayama

RANS-II: Successful nondestructive visualization of 1%
stagnant water inside cable-stayed bridge anchorage

» Non-destructive detection technology that greatly
contributes to bridge fall prevention and preventive
maintenance

« Visualization of water stagnation of corrosion factors
before cable corrosion
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Advanced Photonics Technology Development Group
Advanced Manufacturing Support Team

F—2ALY —X— [/ Team Leader
B 8w

Yutaka Yamagata, D.Eng.

FY2024 Core Members

@BIF—LY—5—) {2
(AEWTZRE) M %

(BEHRE) BEEZ. BEREE
(BeBm) V1 B

(FPIEIE) BEA K. 88 EX
(TYZAHIVAZ Y T7)THER
(7Y RART ) FEE T

(Deputy Team Leader)
Takuya Hosobata
(Senior Research Scientist)
Shigeru lkeda, Yoshiyuki Takizawa,
Takashi Isoshima
(Techinical Scientist)
Takayo Ogawa
(Expert Technician)
Takeshi Fujimoto,
Masaharu Watanuki
(Technical Staff) Masahiro Takeda
(Assistant) Junko Ito

MET—<

v HIZEHES - REORHE. 86T - BRI 20E

v HERBEROERE 7OV 17 MY 2R TE
v 307 V2 —RBEENLIC & SRR EOBE L

Research Subjects

v Design, manufacturing, modification and development of
experimental apparatuses

v Facility management of the machine shop and technical assistance
for project

v" Advanced manufacturing development and support such as 3D
printer or ultraprecision machining

FHZERR Research Output

WroRE DUREICE D ISR AR SR & Soimay
T HAhFE¥%Z X

o BAZEEDARRICED CHZEHERDRET. ERamDMIN T,
AMHIIC, BFEIRFEARUE. H5AMIEZEN

o 2024 FEIL. EHEED S 526400 TIHEFEZ R

o SEINY VULV EZ—PHEREEMIICKS5HFERTD
RIS & D L O RINTFIR Z H#Ef

Experimental apparatus manufacturing by the

requests

from RIKEN researchers and advanced technological

developments such as 3D printer and ultraprecision

machining

« Experimental apparatus design, parts machining and
assembly, electronics design and manufacturing and
glassware machining was conducted upon request from
RIKEN researchers

« 526 manufacturing request was processed in FY2024
from all RIKEN sectors

» Advanced technological developments such as 5 axis
machining center and ultraprecision machining was
conducted

KBRS EF — L TE. HREOKRBICED
T MRICHBLREREEFT DR - BRaaDHEM
T, #HIIT. BR - EFEIERDFKF - BF
A AT E% 8 C TSR OBEZXRT
BT EEEANELTVET, T5 LEIFERD
HEIZ, BHIEDAT—IDUEGEN S, B
BUE. FREORBEEDRFE. EMREBRAHKED
UG EZKICHOTc D TWE T, 2024FE(d.
526D TARfkFaZ R L & Lic, 202444
BICEMBEETEROYREES I HVE LT, &
foo 2024FENSIE. FHLCEASN S #< Y
Z2 TV BZ I LB EMERARDITE RS L
TWET, IEFICE. NCRYZV T 22—,
MEMIEE, L—Y -tk Famei- - 7>
A ABIEEDEEZBLTCVET, Fleo HRE
FEHT & ERRITIRICIAZEE B DMERAIREG R
Yoy avTEEELTEY. T LIfFEDS
SDTAREMDEI ) HNRLBEBBOLEBL TVE
T BRI IUMCHBELAZ AMIEHToT
WEY ., BREBINIOX S ICHRE EEEICHH
LY 7IVIITEHEE L TVET,

B TR ERDA

Examples of Manufactured Apparatuses

At Advanced Manufacturing Support Team,
manufacturing support for the construction of
experimental apparatus is performed through
mechanical design and machining,
electric/electronics and glassware fabrication etc.
Those apparatus manufacturing support include
modification of microscope stages, parts
machining, construction of detector systems, and
devices for biological experiments.
For FY2024, 526 manufacturing requests have
been processed. Manufacturing charge has been
updated since 2024 April. Complicated parts
manufacturing using newly introduced 5-axis
machine tool is available.

Various machining systems are used in the
factory such as NC machine tool, Electro-
discharge machining system, laser cutter, and
manually operated milling and lathing machine
and so on. Do-it-yourself machine shops are
maintained at main building and Instrumentation
center and necessary safety training is given by
the staff. Also, a close collaboration with RIKEN
researchers has been conducted such as
ultrahigh precision machining.

LT 2 — T EOMETEEFEDIRR
Numbers of Manufacturing Requests for each
research sectors of RIKEN
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7 FREIEAEF — L Attosecond Science Research Team

(1) FRZE®R (accept) #2485  Original Papers

1.

Tamura, Y., Yamazaki, K., Ueda, K., Hatada, K., “Zepto- to Atto- Second core-level photoemission time delay in homonuclear diatomic
molecule and non-dipole effect via Multiple Scattering theory”, Phys. Rev. A 111, 023112 (2025).

Xue, B., Takahashi, E. J., Midorikawa, K., “Increase in Photon Flux of Attosecond Pulses,” Proc. 8th Int. Conf. on Attosecond Science and
Technology (Springer Proceeding in Physics) ed. Argenti, L., Chini, M., and Fang, L., p. 300 (2024).

)Y A—F—, 5wk, B RX," SISIFAABRIENC K 25 751 7)V3ER/ UV A DREIE", Y558, 53,231 (2024).

(2) &= - f#i7x&  BookEditions, Review Papers

1.

Isobe K., “Multifocal-plane multiphoton fluorescence microscopy and multiphoton pattered illumination”, Photonics Review, 2024,
240214 (2024).

TREFRER, FIBE—, MRS, )RR, #)I523, \WRE, "7 bR UV RFNC £ 2 ZRF 0 FORBEE A 7 > {LDEE", Optronics,
4,159-164, (2024).

(3) #B1F5EE  Invited Talks

1.

11.

12.
13.

14.

15.

16.

Lin Yu-Chieh, /115238, @)1k, “Spatiotemporal control of ultrashort vortex pulses”, L —H' — 2 &2 ERHEASBERAS, [
B,1821-23H, (2025).

LIRS, XA F RISENNFIBRORE LISH | BRRN\OHAEZ B8 L T", 8401 Q-Leap 7 MR, 751 VB, 128
24H, (2024).

RINFEE," 7 SIRFEHRERDO30FEEIRY RS T, BILFHZEF— LR, 1UE, 108 (2024).

Midorikawa, K., “Generation and application of intense attosecond pulses at RIKEN”, Symposium on Attosecond Science -Celebrating
the Nobel Prize in Physics, Tokyo, Japan, September (2024).

HRINER, " BIEFERAICRIT 27 MRIEMR", £31E L ——BDOFER, #iE, 987-8H, (2024).

Yamazaki K., “Realtime observation of light-induced dynamics in polyatomic molecules by ultrafast soft x-ray spectroscopy”,
AISAMP2024, KEEEREAH, 8819—23H (2024).

BIRE,"SREERICES7 FHRZOER", £21 B BANRBFZRER, ILFZ, 78 (2024).

RINNRE,"BREREEICKE7 MIRZOER", ATL Y FOZ) AEFEEEIZEREI40EMES [7 MK HEHA],
R, 78 (2024).

BINRE,"7 b L—Y—DRE" BAEMRBEERN T —ZZ2 Y Y RI VL, B/R, 78 (2024).

nou

. Midorikawa, K., “The third-generation attosecond light source”, “6th International Symposium on Microwave/THz Science and

Applications”, Copenhagen, Denmark, June (2024). (plenary)

Midorikawa, K., “Generation and control of sub-cycle optical vortex pulses”, The 11th Shanghai Tokyo Advanced Research Symposium
on Ultrafast Intense Laser Science, Shirahama, Japan, June (2024).

BIESE,"7 bR L—Y—0DER | JHREEN", £20B AMOETRE, #IE, 68 (2024).

LR, &R - TRABICH IS B XA L F S BmR X ARBERIN D YEDER ", 2024ERFAKRF T MY L—F—RLZ IS 551 =IARFT -

EisFEnBe, RRE]RX, 5821H (2024).

Lin, Y. C., Midorikawa, K., Nabekawa, Y., “Spatio-temporal control of sub-cycle pulses through carrier-envelope-phase tailoring”,
Conference on Lasers and Electro-Optics (CLEO), Charlotte, North Carolina, USA, May 5-10 (2024).

Isobe K., “Simultaneous multi-plane two-photon imaging and 4D optical manipulation”, Laser Display and Lighting Conference 2024
(LDC2024), Yokohama, Japan, April (2024).

)RR, #1523, "BsRE T S/ VUVANE BV EBER Y 127 AOMR", A FIHHFMRERME 2023FEFE2E18RHE, #
B, BA, 48268, (2024).

(4) &E. YVKRIYIL, EZF—FE  Meeting, Symposiums and Seminars

1.
2.

B Y RY D L5126 TREFTHEHMZE] (The 12th RAP Symposium) |, 15, 128 (2024).
B EFTEME L Y 2 — /KRt ERFHIRRE, F5E, 55 (2024).

(5) %55FHiFE ~ Patent Applications

1. BB, BRI, BERER, ) UV AHEREBR U/ UV AHERM AL, FfE2024—223743, 20245128198 .

2. EBHBA, LR, \LRIE, )53, BERER, "/ UV AREREBRU/ UV RS LR AL, FFE2024—223748, 20245128198
3. BHBA, B L, &)I3E, BHERER, " UV ANEREERU/ UV ASRERAE", F5FE2024—223749, 20245128198

4. BHREBA, B, LRITE, &)7E, BEEREE, "/ UV AEREBRU/IVANERAZE", FfE2024—223761, 20245128198 .
5. EHRBEA, ELXA, LRIE, )52, BERER, "/ UVAREREB RO/ VA ERE", F5FE2024—223750, 20245128198
6. FERZEM, )IFE, “HRIEY T v MEREBRUXGHINERE", PCT/IP2024/17922 (ERRFETHFE, 2024F58158).

(6) BEINEHIE . FEY IR (MERELE EDIBREEH)  Topics

1. FGYEERRORERICHT | ORI
https://www.riken.jp/pr/closeup/2024/20240418_1/index.html
https://www.riken.jp/careers/people/202412_1/index.html

BEEDFEHAMZEF — L. Ultrafast Spectroscopy Research Team

(1) [FE=ZwX (accept) 2L Original Paper

1. Matsuzaki, K., and Tahara, T., “Sub-shot-noise circular dichroism spectroscopy for the accelerated characterization of molecular
chirality”, ACS Photonics. 11, 1376-1381 (2024).

2. Roy, S., Ahmed, M., Nihonyanagi, S., and Tahara, T., “Time-resolved heterodyne-detected electronic sum frequency generation (TR-
HD-ESFG) spectroscopy: A new approach to explore interfacial dynamics”, J. Chem. Phys. 161, 174202/1-9 (2024).

3. Watanabe, H,, Iwamura, M., Nozaki, K, Takanashi, T., Kuramochi, H., and Tahara, T., “Torsional structural relaxation caused by Pt-Pt bond
formation in the photoexcited dimer of Pt(Il) NACAN complex in solution”, J. Phys. Chem. Lett. 16, 406-414 (2025).

4. Kinoshita, E., Sung, W., Nihonyanagi, S., Okuyama, H., and Tahara, T., “Frequency-dependent vibrational relaxation time of OH stretch
at the air/isotopically diluted water interface”, J. Phys. Chem. Lett. 16, 1088-1094 (2025).

(2) &L - @5 &  BookEditions, Review Papers
1. AlED, BEAT, ZREEAL, KOXE CESHREGA M FERIS—BRRD M EERTEICK S288”, €%, 79,10, 70—71 (2024).

(3) #B1F:8E  Invited Talks

1. HEREKXFE, "ER CHEINCERRD MRS ZDOERM | REIESHE DN Z RO, B RAPSAFIAEBETGRY VR U Ly, 5071, 4
H158 (2024).

2. HEAYE,"7zL MYEARES TV TERASNELFF—ILZ2 I\ VBEONSBBIEE EMEEL 1 F I/ R 2FEai
¥R, RR,58308-318 (2024) .

3. Liu, L, Kuramochi, H., Iwamura, M., Nozaki, K., and Tahara, T., “Tracking characteristic covalent Au-Au bond formation process in
[Au(CN)2]- oligomers through time-domain Raman spectroscopy”, 34th Chinese Chemistry Society Congress, China, June (2024).

4. Tahara, T., “Ultrafast dynamics at the water interfaces revealed by femtosecond time-resolved interface-selective nonlinear
spectroscopy”, Institute of Physics, Chinese Academy of Sciences, China, July (2024).

5. Tahara, T, “Ultrafast structural dynamics studied by femtosecond time-resolved Raman spectroscopy”, 6th Chinese National Ultrafast
Spectroscopy Conference, China, July (2024).

6. Tahara, T, “Two-dimensional electronic spectroscopy of transients”, 23rd International Conference on Ultrafast Phenomena, Spain,
July (2024).

7. Tahara, T, “Raman spectrum of the perpendicular phantom state in cis-trans photoisomerization”, 28th International Conference on
Raman Spectroscopy, Italy, July (2024).

8. Tahara, T., “Perpendicular phantom state in cis-trans photoisomerization identified by femtosecond time-resolved UV Raman
spectroscopy”, ACS Fall 2024, USA, August (2024).

9. Matsuzaki, K., “Quantum-enhanced measurements of molecular concentration and chirality using entangled photon pairs”, Quantum
Innovation 2024, Tokyo, October (2024).

10. Z“AMIEESE, "M DN EEHEDE TREDANY MU 2ERETHEYT 5", B14EENMLFRLF T T X 22024, )RR, 108238
(2024).
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1. BREAF, “# LOREBRNFERT DI OREIC L 2 RIEREOAR ", B46RBRILFE S Y RI D L, FEE, 10H24H (2024).

12. Tahara, T., “Heterodyne-detected sum-frequency generation spectroscopy”, FCS XV, India, November (2024).

13. Tahara, T., “Perpendicular phantom state in cis-trans photoisomerization captured by ultraviolet femtosecond time-resolved Raman
spectroscopy”, OWLS-17, India, November (2024).

14. Tahara, T., “Study of complex molecular systems by development of new advanced spectroscopy”, QCR Kick-off Symposium, Korea,
December (2024).

15. HEXE, "SisDHTAEORE LSBT K 58575 FR O Study of Complex Molecular Systems by Development and
Application of Advanced Molecular Spectroscopy”, BAtFERE105F5FF =, ABx, 35288 (2025).

(4) &%,V ERYIL,£ZF—F#  Meeting, Symposiums and Seminars

1.t =7—,"Disentangling the Processes of the Metal Nanoparticle Plasmon Decay for Photocatalyitic Applications”, Prof. Holger Lange,
Y6, 7B318 (2024).

2. 4=+ —,"Charge Inversion by Monovalent Counterions”, Prof. Doseok Kim, #13%¢, 8 8138 (2024).

3. 4+ =7—,"The Nucleotide-Membrane Interaction Elucidated by Sum Frequency Generation Spectroscopy”, Prof. Feng Wei, #1¢, 88
158 (2024).

4. & X7—,"How Advanced Spectroscopy Contributed to the Better Understanding of Environmental Chemistry”, Dr. Yishuai Pan, F15'¢,
8H15H (2024).

5. +tX=7—, "Orientation-independent analysis that enables SFG to be more like Raman spectroscopy”, Prof. Dennis Hore, 13¢, 8 528
H (2024).

6. t=7+—, Time-resolved Microspectroscopy of Excitonic Materials”, Prof. Trevor Smith, #13¢, 108308 (2024).

7. 4 X+ —, "Biological Phase Transitions: Where Chemistry and Physics Meet Biology”, Prof. Samrat Mukhopadhyay, #15%, 11 B5H
(2024).
+ = +—, "Reshaping Light via Photon Up- and Down-Conversion”, Prof. Sean T. Roberts, #13¢, 118278 (2024).
+ = +—, "Biomedical application of Confocal Raman microscopy”, Prof. Hamideh Salehi, ¥13¢, 28278 (2025).

BRIV =7 Y JHEF—L Space-Time Engineering Research Team

(1) RE#®R (accept) 5L Original Papers

1. Shinkai, H., Takamoto, M., and Katori, H., “Transportable optical lattice clocks and general relativity”, International Journal of Modern
Physics D. 34. 2540012 (2024).

2. Yamaguchi, A, Shigekawa, Y., Haba, H., Kikunaga, H., Shirasaki, K., Wada, M., Katori, H., “Laser spectroscopy of triply charged 229Th
isomer for a nuclear clock”, Nature. 629, 62 (2024).

2) EE . @&  BookEditions, Review Papers
EFWFHE, " FRFRFADE 5Tl CIERGRRE", St SR, (2025).
Ishibashi, K. et al., “Research on Quantum Materials and Quantum technology at RIKEN”, ACS NANO, 19, 12427 (2025).
BEWMFE, ST, B—F B SRINEL TV RIVERE, (2024).
BEWMSEER, "MEEORKRK, RREE SHWE, (2024).
BEWMHEER, SRFEST NFRE BEAKERSEE, (2024).
EWMFHE, " FE TR 2EFOLY YT UV THREEMGRN VI EFESRAN", SFEE (BREERT) | (2024).
FEHE, " FHELBDRENBEEHNSDIE V)", ) Power Global EDGE, No.78, (2024).
BEFEE, 20305, THA AEDS", Z1— >, (2024).
. BIHE,"KYVIERGERICZROT, KBEARE (NARERD) | (2024).
0. EWFHE, "BHZEOWDHIHNENZEET", Z1— ~>, (2024).

=0 PN LAWY =~

(3) #B%#%38E  Invited Talks

1. BESER, " FETFRETC L DEMRNGRER LYY V77, RERAR FRFERR, BR, 15168 (2025).

2. ENFER,"AHRTFHIESETFERNORINR" BF 7+ — LY YRIY UL, WK, 12868 (2024).

3. Takamoto, M., Ushijima, I., and Katori, H., “Development of Transportable Optical Lattice Clocks and their Applications”, ACES

Workshop 2024, Amsterdam, October (2024).

4. Katori, H., “Make Optical Lattice Clocks Compact and Useful for Real-world Applications”, The International Conference on Laser
Ablation (COLA), Hersonissos, October (2024).

5. Katori, H., “Development of transportable optical lattice clocks and applications”, The 14th Japan-US Joint Seminar on Quantum
Electronics and Laser Spectroscopy, Stanford, September (2024).

6. BIWHME, " T TE TR | BREFHAINE GERR, |REMEE - DNV AT L&YY 12— 3 V8 TJASIS2024] , RR, September
(2024).

7. Ushijima, I, “Transportable optical lattice clocks for relativistic geodesy”, RIKEN - LBNL Workshop on Quantum Information Science,
September (2024).
Katori, H., “Development of transportable optical lattice clocks and applications”, Optica Sensing Congress, Sensing 2024, July (2024).
Takamoto, M., Ushijima, ., and Katori, H., “Development of a Transportable Optical Lattice Clock and Its Geodetic Applications”, The
thirty-first annual International Laser Physics Workshop (LPHYS'24), Sao Paulo, July (2024).

10. Katori, H., “Development of transportable optical lattice clocks and applications”, HQI(Harvard)-FQSP(RIKEN) 1st Workshop
“Perspectives Quantum Science”, June (2024).

11. FEFER, YR FRETHCK 2EMBNERTERE VT, 8FEaRESs HelMAks, BE, May (2024).

12. Katori, H., “Make Optical Lattice Clocks Compact and Useful for Real-world Applications”, AT RASC 2024, Gran Canaria, May (2024).

(4) &, YV ERIIL, £ZF—Z#E  Meeting, Symposiums and Seminars
1. BOLEKRFKHRTOI I A MET Y FAVN=T—0 2 3y 7, BREWEPREBREMIZER, 9 B 9—10 H (2024).

(5) WEINEFE PEY IR (MEREL EDIBHESE)  Topics
1. XEEFRER RO "EFLEFRIM", 2025F 1568 .

EFF7rILY bOZ Y AHFEF— L~ Quantum Optoelectronics Research Team

(1) RFE#®R (accept) ZEL Original Papers

1. Yamashita, D., Fang, N., Fujii, S., and Kato, Y. K., “Hybrid Silicon All-Optical Switching Devices Integrated with 2D Material”, Adv. Opt.
Mater. 13, 2402531 (2024).

2. Kozawa, D., Fujii, S., and Kato, Y. K., “Intrinsic process for upconversion photoluminescence via K-momentum phonon coupling in
carbon nanotubes”, Phys. Rev. B 110, 155418 (2024).

3. Ho, Y., Fong, C. F, Wu, Y., Konishi, K,, Deng, C,, Fu, J,, Kato, Y. K., Tsukagoshi, K., Tung, V., and Chen, C., “Finite-Area Membrane
Metasurfaces for Enhancing Light-Matter Coupling in Monolayer Transition Metal Dichalcogenides”, ACS Nano 18, 24173 (2024).

4. Shiina, S., Murohashi, T, Ishibashi, K., He, X., Koretsune, T,, Liu, Z,, Terashima, W., Kato, Y. K., Inoue, K., Saito, M., Ikuhara, Y., and Kato, T.,
“Synthesis of Ultrahigh-Purity (6,5) Carbon Nanotubes Using a Trimetallic Catalyst”, ACS Nano 18, 23979 (2024).

5. Fong, C.F, Yamashita, D,, Fang, N., Fujii, S., Chang, Y.-R., Taniguchi, T., Watanabe, K., and Kato, Y. K., “Self-Aligned Hybrid Nanocavities
Using Atomically Thin Materials”, ACS Photonics 11, 2247 (2024).

6. Fang, N, Chang, Y.R, Fujii, S, Yamashita, D., Maruyama, M., Gao, Y., Fong, C. F., Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and Kato,
Y. K., “Room-temperature quantum emission from interface excitons in mixed-dimensional heterostructures”, Nat. Commun. 15, 2871
(2024).

7. Fujii, S., Fang, N., Yamashita, D., Kozawa, D., Fong, C. F,, Kato, Y. K., “van der Waals Decoration of Ultra-High-Q Silica Microcavities for
x ?= x © Hybrid Nonlinear Photonics”, Nano Lett. 24, 4209 (2024).

8. Tanikawa, K., Fujii, S., Kogure, S., Tanaka, S., Tasaka, S., Koshiro, W., Kawanishi, S., and Tanabe, T., “Field Trial of Optical Transmission
Experiment Employing a Microresonator Frequency Comb Light Source for Low-Latency, Short-Reach Optical Communication”, IEICE
Trans. Electron. E108.C 501 (2024).

(2) ££ - @&  BookEditions, Review Papers
1. Terashima, W., and Kato, Y. K., “Optical coupling of individual air-suspended carbon nanotubes to silicon microcavities”, Proc. Jpn.
Acad., Ser. B 100, 320 (2024).
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(3) 1B1F:ER®  Invited Talks

1. Fang, N., Chang, Y., Fujii, S., Yamashita, D., Maruyama, M., Gao, Y., Fong, C., Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and Kato,
Y. K., “Quantum emission from interface excitons in mixed-dimensional heterostructures”, Symposium on State-of-the-art quantum
science and technology using solid-state quantum bits, The 72nd JSAP Spring Meeting 2025, Noda, Chiba, Japan, March 15 (2025).

2. Fang, N, Chang, Y., Fujii, S, Yamashita, D., Maruyama, M., Gao, Y., Fong, C,, Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K.,
“Exciton transfer and interface excitons in mixed-dimensional heterostructures”, 5th International Conference on Emerging Advanced
Nanomaterials (ICEAN 2024), Newcastle, Australia, November 5 (2024).

3. Fang, N, Chang, Y., Fujii, S., Yamashita, D., Maruyama, M., Gao, Y., Fong, C., Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and
Kato, Y. K., “Exciton transfer and interface excitons in mixed-dimensional heterostructures”, 9th Workshop on Nanotube Optics &
Nanospectroscopy (WONTON2024), Heidelberg, Germany, September 17 (2024).

4. Fang, N, Chang, Y., Fujii, S., Yamashita, D., Maruyama, M., Gao, Y., Fong, C,, Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K,
“Exciton transfer and interface excitons in mixed-dimensional heterostructures”, JSAP-Optica Joint Symposia, the 85th JSAP Autumn
Meeting 2024, Niigata, Niigata, Japan, September 17 (2024).

5. Fang, N, Chang, Y., Fujii, S., Yamashita, D., Maruyama, M., Gao, Y., Fong, C,, Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K.,
“Exciton transfer and interface excitons in mixed-dimensional heterostructures”, The 67th Fullerenes-Nanotubes-Graphene General
Symposium, Kochi, Kochi, Japan, September 2 (2024).

6. Fang, N, Chang, Y., Fujii, S., Yamashita, D., Maruyama, M., Gao, Y., Fong, C,, Kozawa, D., Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K.,
“Exciton transfer and interface excitons in mixed-dimensional heterostructures”, Fundamental Optical Processes in Semiconductors
(FOPS) 2024, Newfoundland, Canada, July 22 (2024).

7. Fang, N, Chang, Y., Yamashita, D., Fujii, S., Maruyama, M., Gao, Y., Fong, C,, Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K., “Resonant
exciton transfer in mixed-dimensional heterostructures for overcoming dimensional restrictions in optical processes”, The 14th
International Conference on Metamaterials, Photonic Crystals and Plasmonics (META 2024), Toyama, Toyama, Japan, July 16 (2024).

8. Fang, N, Chang, Y., Yamashita, D., Fujii, S., Maruyama, M., Gao, Y., Fong, C,, Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K., “Resonant
Exciton Transfer in Mixed-Dimensional Heterostructures for Overcoming Dimensional Restrictions in Optical Processes”, 245th
Electrochemical Society Meeting, San Francisco, California, United States, May 28 (2024).

9. Kato, Y. K, “Van der Waals hybrid photonic devices”, International Conference on Nano-photonics and Nano-optoelectronics (ICNN
2024), Yokohama, Kanagawa, Japan, April 23 (2024).

(4) 88, YVKRIV L, £ZF—Z#  Meeting, Symposiums and Seminars

1. 4+ X=7+—, Mackillo Kira, Professor, University of Michigan, “Quantum Light Information Technology and Science at Michigan”, ¥13¢, 2
HA5H (2025).

2. t=+—, Steven Cundiff, Professor, University of Michigan, “Quantum Spectroscopy at the University of Michigan”, 13, 284H
(2025).

3. =7 —, Goki Eda, Associate Professor, National University of Singapore, “Probing broken symmetry in van der Waals semiconductors
with nonlinear optics”, #13¢, 128 18H (2024).

4. £ =7—,YueTian, Postdoctoral Fellow, Hirakawa Group, Institute of Industrial Science, The University of Tokyo, “Physics of
Electromigration and Quantum Transport in Single-Molecule Transistors”, #13¢, 118288 (2024).

5. 4 =7—,Finn Sebastian, Ph.D. student, Heidelberg University, “Highly efficient photocatalytic functionalization of single-wall carbon
nanotubes with luminescent quantum defects for high-contrast bioimaging”, #13¢, 1185208 (2024).

6. =+ —, Olivier Bernal, Assistant Professor, and Han Cheng Seat, Associate Professor, Institut National Polytechnique de Toulouse
(INP), “Optical sensing: From optical fiber to integrated photonic sensors for metrology, geophysics and gas detection”, #13¢, 10825
H (2024).

7. +t =7 —, Han Htoon, Scientist 5, Los Alamos National Laboratory, “Creation and Control of Quantum Light Emitters in 2D Flatland”,
5%, 10818H (2024).

8. {2 =7 —,Liang Zhai, Professor, University of Electronic Science and Technology of China, “Low-noise GaAs Quantum Dots”, #13'¢, 10
H28 (2024).

9. +XI7+—,#ASETE, CNLS Postdoctoral Research Associate, Los Alamos National Laboratory, “Probing chiral Casimir-Polder forces in
a molecular matter-wave interferometer”, #15¢, 98278 (2024).

10. t=+—, Xiaogin Elaine Li, Professor, The University of Texas at Austin, “Tailoring light-matter interaction in moiré superlattice”, #15'¢,

5H24H (2024).
11. &=+ —, Jana Zaumseil, Professor, Heidelberg University, “Creation, Quantification & Application of Luminescent Defects in Single-
Walled Carbon Nanotubes”, #13¢, 589H (2024).

(5) 'EFLFE~ Patent Applications
1. IEEEE—BER, |LFNKE, A, BB, A Y F U IRFROMRA Y F o IRFORIESE", FifE2024—107561, 202457 H31.

(6) IEINEFIE - PEY IR (EEREL EDIGHETE)  Topics

1. MONOist, " h—AR >+ ./ F1— T DREFOLVZFIETE SEEFEHESRIEZRF", 2024F98198.

2. EETimes Japan, "NiSnFe it = B\ EME Gz miE RFEFIZGELTINTZEM RILK”, 202459898.

3. TECH+ "BRILATRE. CNTORFEZZ HH LBaME CARpI et Z R ", 202499848 .

4. Mapion Z1—X,"BRILKGEE. CNTORFESZ HIfH LESHE CERrIREGHAEEZRR ", 2024F984H .

5. TilEER, ‘H—RVF/ F1—TDRFEFIEGIEL TERT 5FE%BAE~EHHEEERT /1 XA ICHRF~", 20245983

H.

BARRERE, “RILK - ELH - B - BA. A—A Y/ F1—TDORFEFIEGELTERT 2FE%FMHE", 2024594838.

Science Japan, “RIKEN led group discovers quantum light source operating at room temperature at mixed-dimensional

heterostructure interfaces”, 2024565208 .

8. RFHM, "ERS /HFEFRAE CERIMEDEFHRRER", 20245F58248.

9. Za—XRAVF,"ERS/HFEFKICERTHEFR. BRGEEHNRER LILER", 2024548298

10. BRHITEFRE, "ERXRcS/ FEFRICERTHETNR BERGERR", 2024548250,

11. Laser Focus World Japan, "X+ ./ FEXREICBECEFHEDHER", 2024F4818H.

12. no+e,"ERXtF / FEAFREIBGEFHROER. BREFRMADISHICHAR", 2024F48128.

13. PRTIMES, " [EBEZER] EXrt/ FEARAICEGCEFURORER", 2024548128 .

14. OPTRONICS ONLINE, "3t 5, Xyt ./ FEAREICBEGCEFLRZRR", 2024548128

15. TiHATIEER, " BRS / FERABICBCEFHROER~EREFRIMANDSAICHARF~", 2024F4812H.

16. BADHZE . com, "ERtS / ¥ EEREITECEFHROER —=REFRMANDOSAICHF—", 2024%F4811H.

17. BAREHE, "B - FRK - WK - BR. EXu /¥ EARAICEGEFORZRR", 2024548110

18. Laser Focus World Japan, "[RFEF /8 L MU EHIRBIC L 2RMRERERICIN—F / 7 4 bV AR FOSHEREANERH— 7,
2024F4H8128.

19. EETimesJapan, " ~RFEF ./ ME EMIHIRE T~ WHLEGL — T —TERVIERTREER", 2024548108 .

20. Optinews, "E(LEMEFM, TRTFE S/ MBS NHRIRSFIC L 2EMRERERICHINI—F/ 7+ b 27 ARTFOEKEEEAHARF
—",2024F4858.

21. PRTIMES,” [BrEERR] RFRES /MELHUNEHIRBICK 2E3RREMICKTY”, 2024F4H38 .

22. BARDHE . com, "RFET /MEEMUNEHIRBIC K ZEMTREREMICHT) —F/ 74+ b =7 ARTF O EAEIF— ", 2024
F4838.

23. HAREHE, B RFES /ME MU EHIRERIC K 2 EEIRREHRITRIN, 20245F4H83H .

24. OPTRONICS ONLINE, “¥2Rt 5, BIRYIE &MU e HiREs CRaERIORREM ", 202454838 .

25. TiRAER, " RFET / ME L WIVEHRERIC K 2B EREREMRICHTIN~TF/ 7+ b 27 ARF DR ENIREF~", 2024548
3H.

~ o

BEEI—L Y MRXIRNFHAZEF —L  Ultrafast Coherent Soft X-ray Photonics Research Team

(1) FZEH#X (accept) Z5L . Original Papers

1. Dong, D., Wang, H., Xue, B., Imasaka, K., Kanda, N., Fu, Y., Nabekawa, Y. and Takahashi, E. J., “Perturbed three-channel waveform
synthesizer for efficient isolated attosecond pulse generation and characterization”, Opt. Lett. 50, 1461 (2025).

2. Rajpoot, R. and Takahashi, E. J.,, “Systematic analysis of an attosecond pulse generation by a subcycle laser field”. Physical Review
Research. 7, 013047 (2025).

3. Nishimiya, K, Wang, F,, Lan, P. and Takahashi, E. J., “Octave-spanning supercontinuum coherent soft x-ray for producing a single-cycle
soft x-ray pulse”, Opt. Lett. 49, 5779 (2024).
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(2) 1B%F3ER®  Invited Talks

1. Takahashi, E.J., “Next-generation ultrafast laser for attosecond science”, ALPS 2025, Yokohama, Japan, April (2024).

2. BIEHER, "IV IIVTA DIV L—H —Eigsil - TAT S ARFEICEFT — 7, OPIE 2024, #k, 4824—268 (2025).

3. Takahashi, E.J., “Development of a TW-class single-cycle laser and its applications to attosecond science”, 15th Asian International
Seminar on Atomic and Molecular Physics, Korea, August (2024).

4. Takahashi, E.J., “Efficient and scalable scheme for overcoming the pulse energy bottleneck of single-cycle laser sources”, IEEE
Photonics conference, Roma, Italy, November. (2024).

5. BIBRA, "B 7L IVADEH A AREBET BFRL —F—8IEL", L - —FRFHEERBORERAR, LB, 1521
—23H (2025).

6. Takahashi, E.J., “A scalable approach to the pulse energy of a single-cycle laser using a dual-chirped OPA”, SPIE Photonics West 2025,
San Francisco, USA, January (2025).

(3) &8, YVERYIL, €2F—F#  Meeting, Symposiums and Seminars

1. EERFRAP - SARIAERT &R VRV U L, 5050, 48158 (2024).
2. 8th RIKEN-RAP and QST-KPSI Joint Seminar, L&, 283 —4H (2025).

EHRIBRRIKA A —Y VR F — L Live Cell Super-Resolution Imaging Research Team

(1) RFE#®R (accept) ZE5L Original Papers

1. Tojima, T, Suda, Y., Jin, N., Kurokawa, K., and Nakano, A., “Spatiotemporal dissection of the Golgi apparatus and the ER-Golgi
intermediate compartment in budding yeast”, eLife. 13, 92900 (2024).

2. Harada, A, Kunii, M., Kurokawa, K., Sumi, T., Kanda, S., Zhang, Yu., Nadanaka, S., Hirosawa, K. M., Tokunaga, K., Tojima, T., Taniguchi, M.,
Moriwaki, K., Yoshimura, S., Yamamoto-Hino, M., Goto, S., Katagiri, T., Kume, S., Hayashi-Nishino, M., Nakano, M., Miyoshi, E., Suzuki, K.
G. N, Kitagawa, J., and Nakano, A., “Dynamic movement of the Golgi unit and its glycosylation enzyme zones”, Nat. Commun. 15,4514
(2024).

3. Miyashiro, D., Tojima, T., and Nakano, A., “Extremely high spatiotemporal resolution microscopy for live cell imaging by single photon
counting, noise elimination, and a novel restoration algorithm based on probability calculation”, Frontiers Cell Dev. Biol. 12, 1324906
(2024).

4. Yagi, H, Saito, T, Tateo, S., Nishi, E., Obitsu, S., Suzuki, T., Seetaha, S., Hellec, C,, Nakano, A, Tojima, T., and Kato, K., “Deciphering the sub-
Golgi localization of glycosyltransferases via 3D super-resolution imaging”, Cell Struct. Funct. 49, 47-55 (2024).

5. Suda, Y., Tachikawa, H., Suda, T., Kurokawa, K., Nakano, A., and Irie, K., “Remodeling of the secretory pathway is coordinated with de
novo membrane formation in budding yeast gametogenesis”, iScience. 27, 110855 (2024).

6. Yoshinari, A, Shimizu, Y., Hosokawa, T., Nakano, A., Uemura, T., and Takano, J., “Rapid vacuolar sorting of the borate transporter BOR1
requires the adaptor complex AP-4 in Arabidopsis”, Plant Cell Physiol. 65, 1801-1811 (2024).

7. Yagi, H, Yamada, R, Saito, T,, Honda, R.,, Nakano, R., Inutsuka, K., Tateo, S., Kusano, H., Nishimura, K., Yanaka, S., Tojima, T., Nakano,
A., Furukawa, J., Yagi-Utsumi, M., Adachi, S., and Kato, K., “Molecular tag for promoting N-glycan maturation in the cargo receptor-
mediated secretion pathway”, iScience. 27, 111457 (2024).

8. Tago, T, Ogawa, T, Goto, Y., Toyooka, K., Tojima, T., Nakano, A, Satoh, T., and Satoh, A. K., “RudLOV—a new optically synchronized
cargo transport method reveals unexpected effect of dynasore”, EMBO Rep. 26, 613-634 (2025).

9. Fougere, L., Grison, M,, Ito, Y., Laquel, P, Montrazi, M., Cordeliéres, F., Monreal, M. F., Poujol, C., Uemura, T., Nakano, A., and Boutté, Y.,
“ER-to-Golgi trafficking via an intermediate cis-Golgi tubular network in Arabidopsis”, Nat. Cell Biol. in press (2025).

10. Curwin, A., Kurokawa, K., Bigliani, G., Brouwers, N., Nakano, A., and Malhotra, V., “The pathway of unconventional protein secretion
involves CUPS and a modified Trans Golgi Network”, J. Cell Biol. 224, €202312120 (2025).

(2) &£ - f®Hi/x&  BookEditions, Review Papers

1. Nakano, A, “Full elucidation of sorting mechanisms in and around the Golgi apparatus by super-resolution live imaging”, Impact 2024,
13-15(2024).

2. PR, RERE, " JILIERDSATAA—I 07" REEZRIM REMRICOGHNZAIVARSTRBRSETD b I—)L) , B
B, LB RER, pp. 111120, F 14 (2024).

3. F B, RHHEE, "BERS A TA A=YV IHRERLT DIV I EIERADRZER A A T I 7 X" ELF TRNTw S, EIRI
R (2025).

(3) $B1F5#R®  Invited Talks
1. Nakano, A, “Organization of and Trafficking around the Golgi as seen by High-Speed and Super-Resolution Live imaging”, EMBO
Workshop “Trafficking and Glycosylation at the Golgi apparatus”, Sorrento, Italy, April (2024).

(4) &8, YV ERYIL, £ZF—Z#  Meeting, Symposiums and Seminars
1. YURIYL, " ERBRRDOEERS ", F1¥, 38108 (2025).

St F Az F — L Biotechnological Optics Research Team

(1) [RE#®R (accept) 5L Original Papers

1. Furukawa, K., lkoma, Y., Niino, Y., Hiraoka, Y., Tanaka, K, Miyawaki, A., Hirrlinger, J., and Matsui, K., “Dynamics of Neuronal and Astrocytic
Energy Molecules in Epilepsy”, J. Neurochem. 169(3), e70044 (2025).

2. Yogo, T, Becker, J. H., Kimura, T., Iwano, S., Kuchimaru, T., Miyawaki, A., Yokomizo, T., Suda, T., Iwama, A., and Yamazaki, S., “Progenitor
effect in the spleen drives early recovery via universal hematopoietic cell inflation”, Cell Rep. 44(2), 115241 (2025).

3. Kusumoto, Y., Ueda, M., Hashimoto, M., Takeuchi, H., Okada, N., Yamamoto, J., Nishii, A., Fujino, A., Kurahashi, A., Satoh, M., Iwasa, Y.,
Okamura, K., Obazaki, K., Kumagai, R., Sakamoto, N., Tanaka, Y., Kamiya, Y., Hoshida, T., Kaisho, T., Hemmi, H., Katakai, T., Honda, T,
Kikuta, J., Kataoka, K., Ikebuchi, R., Moriya, T., Adachi, T., Watanabe, T., Ishii, M., Miyawaki, A., Kabashima, K., Chtanova, T., and Tomura,
M., “Sublingual immune cell clusters and dendritic cell distribution in the oral cavity”, JCl Insight. 9(21), e167373  (2024).

4. Fukuda, K, Ito, Y., Furuichi, Y., Matsui, T., Horikawa, H., Miyano, T., Okada, T., Logtestijn, M., Tanaka, J. R, Miyawaki, A., and Amagai, M.,
“Three stepwise pH progressions in stratum corneum for homeostatic maintenance of the skin”, Nat. Commun. 15(1), 4062 (2024).

5. Hirano M, Yonemaru Y, Shimozono S, Sugiyama M, Ando R, Okada Y, Fujiwara T, and Miyawaki A., “StayGold photostability under
different illumination modes”, Sci. Rep. 14, 5541 (2024).

(2) EE - #8557 &  BookEditions, Review Papers

1. EREE,E/5E/E, £, Vol.65 No.2, p.67 (2025).

2. BRBEEE, TEM) EWDXER", REEES, Vol.4 3No.4, p.590—593 (2025).

3. BRHEEE, MEXS] MENW0 TBELAWN DM SAT7 VIV, FESA 74T RIREME = 12— X, No.102, p.1—6 (2024).

(3) #B7#%38®  Invited Talks

1. BEEE, "NEEMENAFTAA=I VT, BAIRBRDFENFRERLBEY VRI I L T HFLOVEMFEZIRSS / LF¥Z VT,
18ME, 118298 (2024).

2. BBREHE,HEEBDI-HEN ~Interplay between Light & Life~", BAEYIEEEEF R FE25EAS AAECEEERY VRY Y

L, BRE, 11822H (2024).

SRS, “Cruising inside cells”, 58 7 BIFZEEREIT 7 — 2~ > a3 v o, 8=, 108158 (2024).

BIREE, 18RI/ \1 ABELE Y VR T L, IR, 9813 (2024).

=R, “Cruising in the cell”, TMDU-SPRING ') 1) — 2024, &7, 9811H (2024).

EIREE, “Cruising in the cell”, F27E BANBOMED FEFHES, &, 78118 (2024).

BERHE, " T TE TEAHREARR(L ", KBERRIFRIREE7H 576 1%t = +—, Zoom, 7B4H (2024).

BB, HPIREIROMARICHITH A A—T V5", B3R HABHEIERFERFMER, #E, 48188 (2024).

Miyawaki, A., Okinawa Microscopy Workshop 2024, Okinawa, April (2024).

O N O U~ W
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ESRIEHRNEBHAZEF — L Image Processing Research Team

(1) FRZE®R (accept) #2485 Original Papers

1.

10.

1.

12.

13.

14.

15.

Yoshizawa, S., Michikawa, T., and Yokota, H., “Topological Delaunay Graph for Efficient 3D Binary Image Analysis”, Int J Automation
Technol. 18 (5), 632-650 (2024). DOI: https://doi.org/10.20965/ijat.2024.p0632

Kawasaki, S., Yamashita, N., Morita, S., and Yokota, H., “Observation of chip-producing behavior in ultraprecision diamond cutting
of additively manufactured Alloy 718 utilizing ultrasonic elliptical vibration”, J Adv Mech Des Syst Manuf. 18(4), JAMDSMO0046: 1-13
(2024). DOI: https://doi.org/10.1299/jamdsm.2024jamdsm0046

Uematsu, T., Tsuboi, T, Hiraga, K., Tamakoshi, D., Fukushima, T., Sato, M., Nishida, K., Yokota, H., and Katsuno, M., “Differential impact of
fixation characteristics on 3D perception via texture gradient recognition in Parkinson’s disease”, Park Relat Disord. 128, 107116: 1-6
(2024). DOI: https://doi.org/10.1016/j.parkreldis.2024.107116

Takamatsu, T., Fukushima, R., Sato, K., Umezawa, M., Yokota, H., Soga, K., Hernadez-Guedes, A., Callico, G., and Takemura, H.,
“Development of a visible to 1600 nm hyperspectral imaging rigid-scope system using supercontinuum light and an acousto-optic
tunable filter”, Opt Express. 32(9): 16090-16102 (2024). DOI: https://doi.org/10.1364/0OE.515747

Chu, S, Abe, K., Yokota, H., Cho, D., Hayashi, Y., and Tsai, M.-D., “Deep learning for quantifying spatial patterning and formation process
of early differentiated human-induced pluripotent stem cells with micropattern images”, J Microsc. 296(1): 79-93 (2024). DOI: https://
doi.org/10.1111/jmi.13346

Fukatsu, M., Yoshizawa, S., Takemura, H., and Yokota, H., “Bilateral Half-Box Image Filtering”, Int J Automation Technol. 18(3): 427-432
(2024). DOI: https://doi.org/10.20965/ijat.2024.00427

Yoshizawa, S., and Yokota, H., “Scale-aware Volume Filtering by Splitting Transformed Voxel-Domains”, Proc Int Conf Precis Eng (ICPE).
pp. 0519-08:1-6 (2024).

Aida, Y., Yamashita, N., Morita, S., Shiraiwa, T., Enoki, M., Kiyokane, N., Yamazaki, K., Kaneko, S., and Yokota, H., “3D microstructure
imaging of dual-phase steels with different carbon contents and thermal histories using a 3D internal structure microscope”, Proc Int
Conf Precis Eng (ICPE). pp. 0S05-12: 1-4 (2024).

Yoshida, S., Sun, Z., Yoshizawa, S., Michikawa, T., Noda, S., Micheletto, R., and Yokota, H., “Image compressed sensing based
on vision-inspired importance maps”, Proc IEEE Int Conf Imaging Syst Tech (IST). pp. 1-6 (2024). DOI: https://doi.org/10.1109/
IST63414.2024.10759151

Fukushima, R, Takamatsu, T., Sato, K., Hernandez-Guedes, A., Callico, G., Okubo, K., Umezawa, M., Yokota, H., Soga, K. and Takemura,
H., “Detection of Exposed Nerves in Two Individuals In Vivo and Unexposed Nerves Ex Vivo with Near-Infrared Hyperspectral
Laparoscope”, IEEE/SICE Int Symp Syst Integr (SI). pp. 19-24 (2024). DOI: https://doi.org/10.1109/S1158957.2024.10417671
Takamatsu, T., Fukushima, R., Yokota, H., kematsu, H., Soga, K., and Takemura, H., “Detection of deep lesion in resected stomach by
near-infrared hyperspectral imaging”, Proc SPIE Conf. 12927, 129271R, (2024). DOI: https://doi.org/10.1117/12.3006359

Chu, S-L., Yokota, H., Wang, P.-T., Abe, K., Hayashi, Y., Cho, D., and Tsai, M.- D., “Deep Learning Method for Estimating Germ-layer
Regions of Early Differentiated Human Induced Pluripotent Stem Cells on Micropattern Using Bright-field Microscopy Image”, Proc Int
Conf IEEE Eng Med Biol Soc (EMBCQ). pp. 1-4, (2024). DOI: https://doi.org/10.1109/EMBC53108.2024.10782655

Koyama, J., Morise, M., Furukawa, T., Oyama, S., Matsuzawa, R, Tanaka, |, Wakahara, K., Yokota, H., Kimura, T., Shiratori, Y., Kondoh,
Y., Hashimoto, N., and Ishii, M., “Artificial intelligence-based personalized survival prediction using clinical and radiomics features
in patients with advanced non-small cell lung cancer”, BMC Center. 24, 1417: 1-12 (2024) DOI: https://doi.org/10.1186/512885-024-
13190-w

Oyama, S., Iwase, H., Yoneda, H., Yokota, H., Hirata, H., and Yamamoto, M., “Insights and trends review: Use of extended reality (xR) in
hand surgery”, J Hand Surg Eur Vol. (2025). DOI: https://doi.org/10.1177/17531934241313208

Sakamaki, K., Sakamoto, N., Tsujimura, Y., Iwasaki, T., Kawamura, T., Nakabayashi, J., D'Souza, R. S., Jannat, A., Takeshima, K., Takeda,
H., Koyamada, K., and Yokota, H., “Caspase-mediated cleavage of a scaffold protein, MPRIP, yields a truncated form that is involved in
repetitive bleb formation”, FEBS J. in press (2025). DOI: https://doi.org/10.1111/febs.17422

(2) &£ - @K &  BookEditions, Review Papers

1.

R, EEFX, U THES, &)L, F2E, TWEE, EBRHAH, " =7 DERO=tBRER ", TV 77— a3y
IS K BBEMHERET/\> R Ty U, BB5E 52, NTS, pp. 283—301 (2024).

2.
3.

AHEASE, B OEENHIE—RAFNBE K B NFENESRERICAITT—", TEN vol.6  BDFRETR%Z RS T, pp. 29—37 (2025).
Yamashita, N., Morita, M., Yokota, H. and Mimori-Kiyosue, Y., “Spatial Statistics of Three-Dimensional Growth Dynamics of Spindle
Microtubules”, The Mitotic Spindle, Humana Press, Chap 4: 51-72 (2025). DOI: https://doi.org/10.1007/978-1-0716-4224-5_4

(3) 1BFEEE  Invited Talks

1.

Sassa, T., Michikawa, T., Shigeta, M., Yoshimura, K., Fujishige, W., Kitazawa, R., Nagoya, J., Kanaya, T., and Wada, S., “Toward an
elucidation of human judgment process in tunnel inspection for mechanization”, Opt Photonics Int Congr (OPIC), Japan, April 22-26
(2024).

BB, heEE, MBEZ, " BAOREDBRBICATT: b RIATERBIEED TV 2)UL", BFIERBEFR Y AT LT/ FHifilc
B9 2RI EFIEE S FHEE S E4RIMER [SDGSICET RRIBT -2 ) U #f) , B2, 58318 (2024).

Hara, T., Nishikawa, H., Michikawa, T., and Yokota, H., “Application of FIB-SEM Serial-Sectioning Technique on Structural Materials”, Int
Conf the Phys Prop App Adv Mater (ICPMAT), Czech Republic, September 30-October 3 (2024).

AHEASE, " EB—#HBE RNA A5 = BN IEEHBEREEDWHEE ", BVA BORINA A AV 2—T 1 —X, 751 >,3825H (2025).
MAEF, EBEN, BEBXK, RERR, "AZERALRRBEDNADEEZIICET 5/\70y AR, BI7RIBEABEFRHRR Y~
NIV L, BEFICHIF S Digital innovation : BR2NBEZET - REZIIOMES, HAS, 3813H (2025).

(4) 455FHiFE Patent Applications

1.

Oota, S., “METHOD FOR CONDUCTING PHYLOGENETIC ANALYSIS OF CELLS", US Application number 18807447, 20245128128

(5) WEINEFE - PEY 7R (MEREL EDIGHEESHE)  Topics

1.

BEITFR2024FE IS RRE, 2025F3818H (FREEE)

7+ b EEEERIZEF — L Innovation Photon Manipulation Research Team

(1) FFE#R (accept) ZEL Original Papers

1.

Suresh, S. A, Vyas, S., Chu, C. H,, Yamaguchi, T, Tanaka, T., Yeh, J. A, Tsai, D. P, and Luo, Y., “All-Dielectric Meta-Microlens-Array Confocal
Fluorescence Microscopy”, Laser & Photonics Reviews. 2401314 (2024).

Balgos, M. H., Hayazawa, N., Tani, M., and Tanaka, T., “Single pulse shaping for higher harmonic demodulation in terahertz time-
domain spectroscopy”, Appl. Phys. Lett. 125, 171104 (2024).

Kang, H., Tanaka, T., Duan, H., Cao, T., and Rho, J,, “State-of-the-art micro- and nano-scale photonics research in Asia: devices,
fabrication, manufacturing, and applications”, Microsyst. Nanoeng. 10, 114 (2024).

Chia, Y.-H., Liao, W.-H., Vyas, S., Chu, C. H., Yamaguchi, T, Liu, X,, Tanaka, T, Huang, Y.-Y., Chen, M. K., Chen, W.-S., Tsai, D. P,,and Luo, Y.,
“In Vivo Intelligent Fluorescence Endo-Microscopy by Varifocal Meta-Device and Deep Learning”, Adv. Sci. 11, p.2307837 (2024).
Fujita, Y., Hayazawa, N., Balois-Oguchi, M. V., Tanaka, T., and Shimizu, T. K., “Modification of transition pathways in polarized resonance
Raman spectroscopy for carbon nanotubes by highly confined near-field light”, J. Appl. Phys. 135, 193101 (2024).

Li, X, Sun, S., Zhang, Y., Gu, X, Liang, C,, Tanaka, T., and Li, J., “CdSe/ZnS Quantum Dot Patterned Arrays for Full-Color Light-Emitting
Diodes in Active-Matrix QLED Display”, ACS Appl. Nano Mater. 7, 8, pp. 9086-9094 (2024).

Liu, X., Zhang, J., Leng, B., Zhou, Y., Cheng, J., Yamaguchi, T., Tanaka, T., and Chen, M. K,, “Edge enhanced depth perception with
binocular meta-lens”, Opto-Electronic Science. 3, 9, p.230033 (2024).

Fukuta, T, Kato, R,, Tanaka, T., and Yano, T., “Fabrication of Mie-resonant silicon nanoparticles using laser annealing for surface-
enhanced fluorescence spectroscopy”, 10, 45 (2024).

Chen, C.-Y,, Mao, C.-H., Hsiao, K.-Y.,, Huang, Y.-S,, Chen, L.-J,, Lu, M.-Y., Tanaka, T., and Yen, T.-J., “Solar-Driven Hydrogen Evolution with
Superior Efficiency by a Low-Cost, Large-Scale Synergetic Hybrid of 1D-Si Nanowires/0D-Au Nanoparticles/2D-MoS2 Nanofilms”, Solar
RRL. 8,2300821 (2024).

Liu, X, Li, W., Yamaguchi, T, Geng, Z., Tanaka, T., Tsai, D. P,, and Chen, M. K,, “Stereo Vision Meta-Lens-Assisted Driving Vision”, ACS
Photonics. 11, 7, 2529-2842 (2024).

. Nakayama, R, Saito, S., Tanaka, T., and Kubo, W., “Metasurface absorber enhanced thermoelectric conversion”, Nanophotonics. 13, 8,

1361-1368 (2024).

. Kawamura, N, Tanaka, T., and Kubo, W., “Non-radiative cooling”, ACS Photonics. 11, 3, 1221-1227 (2024).
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(2) EZ - f#i7x&  BookEditions, Review Papers

1. HEHRESE, "ERKERES A2 T U7 IVOMEEAE ", MO 27§, 62,54 (2024).
2. HFIRB,"HAZ2ITIT7IVEZDORA", BET Y /0T —,12,71—76 (2024).

3. HPRE, "B SEEDXEZI TV AZF—T TR, T FOZY X, 43,90—93 (2024).

(3) #B1F:8E  Invited Talks

1. Tanaka, T, “Three-dimensional metamaterial absorber for high-sensitive IR spectroscopy”, NFO-17, Melbourne, Australia December
(2024).

2. HFERB, 3WTA Y —T 1 RAEBVWEERERNDHT /N1 X", Optics & Photonics Japan 2024 (RRE@EK,#H7 ) 118308
(2024).

3. Tanaka, T, “Metasurfaces for sensing applications”, OPTIC2024, Taipei, Taiwan, November (2024).

4. HPHRB,"HKAZITUTIVEZDISA", YA 7y o aY, WX, 108268 (2024).

5. Tanaka, T, "Metasurfaces for spectroscopic molecular detection”, Meta-lens World Summit 2024, Hong Kong, October (2024).

6. Yano, T. and Tanaka, T., “Nanogap-enhanced biomolecular spectroscopies using plasmonic and dielectric nanostructures”, SPIE
Photonics ASIA 2024, Nantong, China, October (2024).

7. Tanaka, T, “Quasi 3D metasurfaces for meta-lenses and meta-absorbers”, SPIE Photonics ASIA 2024, Nantong, China, October (2024).

8. Liu, X, Chen, M.K,Tanaka, T.,and Tsai, D.P. “Machine vision with binocular meta-lens”, SPIE Optics+Photonics 2024, San Diego,
US.A., August (2024).

9. Tanaka, T., “Metasurface absorbers for biosensing application”, SPIE Optics+Photonics 2024, San Diego, U.S.A., August (2024).

10. Liu, X., Chen, M.-K,, Tanaka, T., Tsai, D. P., “Binocular Meta-lens for Computer Vision”, META2024, Toyama, Japan, July (2024).

11. Tanaka, T., “Three-dimensional co-axial double cylinder metasurface for high-sensitive gas molecular sensing”, META2024, Toyama,
Japan, July (2024).

(4) &8, YV ERYIL, ©ZF—F#  Meeting, Symposiums and Seminars
1. SPIE Photonics ASIA 2024 “Plasmonics VIII”, China, October (2024).
2. SPIE Optics+Photonics 2024 “Plasmonics: Design, Materials, Fabrication, Characterization, and Applications XXII”, USA, August (2024).

(5) %55FHikE ~ Patent Applications

1. BB, ORIk, T2 7IVREREE. T 7IVRATHBIEE. TORESE BXUOT V7IVREREAZE", FE2024—094046,
2024%6H10H.

Jeii L—H—INITZEF —L ~ Advanced Laser Processing Research Team

(1) [RE#®R (accept) 5L Original Papers

1. Kurose, N., Obata, K, Nomura, S., Ogawa, T., Wada, S., Sugioka, K., and Aoyagi, Y., “Formation of two-dimensional multichannel vertical
optical waveguides in an NV center diamond using a femtosecond Bessel beam laser for local quantum sensing”, Appl. Phys. Lett.
(accepted).

2. Serien, D., Sugioka, K., and Narazaki, A., “Ship-in-a-Bottle" integration of pH-sensitive 3D proteinaceous meshes into microfluidic
channels”, Nanomaterials 15, 104 (2025).

3. Qiy,Y.T, Yang, H, Zhu, K, Han, W., Sugioka, K., and Kong, L. B., “Dynamic behavior and defect control in LPBF of quartz glass: Insights
from VOF model simulation”, Powder Technol. 415, 120450 (2025).

4. Deng,Y. Wang, J, Zhang, S.F, Zhang, Z.J,, Sun, J.F, Li, T. T, Kang, J. L., Liu, H., and Bai, S., “In situ constructing lamella-heterostructured
nanoporous CoFe/CoFe204 and CeO2— x as bifunctional electrocatalyst for high-current-density water splitting”, Rare Met. 44, 1053-
1066 (2025).

5. Obata, K, Kawabata, S., Hanada, Y., Miyaji, G., and Sugioka, K., “High performance micromachining of sapphire by laser induced plasma
assisted ablation (LIPAA) using GHz burst mode femtosecond pulses”, Opto-Electron. Sci. 3, 230053 (2024).

6. lonel, L, Jipa, F., Bran, A, Axente, E., Popescu-Pelin, G., Sima, F., and Sugioka, K., “Effect of varied beam diameter of picosecond laser on
Foturan glass volume microprocessing”, Opt. Express. 32, 20109 (2024).

7. Chen, H, Li, Z. X, Han, M. Y., Yang, X., and Bai, S., “Improved Femtosecond Laser Welding of Nonoptical Contact Glass by Pressure and

a Water Intermediate Layer”, ACS Omega. 37, 38878-38886 (2024).

(2) &£ - @55 &  BookEditions, Review Papers

1. Bai, S., Chen, H., Li, Z. X, Kawabata, S., Song, Z., and Sugioka, K., “Ultrafast Laser Nanoprocessing and Applications”, Kalarikkal, N.,
Antoine, R, Thomas, Sa., and Nideesh, P. (Ed.), Ultrafast Laser Nanoprocessing and Applications, (Royal Soc. Chem., Cambridge) p.95-
129 (2024).

2. BRER, "BR/INVARNY IV E—LEBWASABNRBITMIE TV RIVPRF Y TVERADISA", 77 b =Z2—X (B) *
EERMRERS) ,19,42(1) — (6), (2024).

3. BREZER,"27 L—YMINTFOMBER: 2.7.1 1FCHIC”, 2023FEHEEFEMICBT 2HRES (B NAEERMREGRRE) ,p.184

—189 (2024).
4. HE=R,"27 L—YMINHONZEM: 273 SV, 2023FEEERMICET 2RES () AEERNREGRR) , p.214
—215(2024).

5. JWEZERER, HN\Y IO IVHAR 7S VERY , EEAFER,"T7 L ML —H GHz/MHz BiBurst E— F7 7 L— 3 > BEERT ) OV
EROBERL—FRBIFII", L—YINIEEEE, 31(2), p.34—36 (2024).

(3) $B7#%38E  Invited Talks

1. Sugioka, K., Hanzawa, M., Obata, K., Sima, F., Kawano, H., Tojima, T., Miyashiro, D., Takagi, M., Sawano, A., Tosaki, A., Shimozono, S.,
Nakano, A., and Miyawaki, A., “Femtosecond laser 3D printing of CYTOP for super-resolution live imaging of cells inside microfluidic
channels”, 10th International Conference on Applications of Femtosecond Lasers in Materials Science (Femto-MAT 2025),
Mauterndorf, Austria, February (2025).

2. Sugioka, K., “Ultrafast laser 3D and volume processing”, SPIE International Conference on Laser Applications in Microelectronic and
Optoelectronic Manufacturing XXX (LAMOM XXX), San Francisco, USA, January (2025).

3. Sugioka, K., Momeni, A.,, Kawabata, S., and Obata, K., “GHz burst mode femtosecond laser processing”, 5th International Conference on
Optics, Photonics and Lasers, Valencia, Spain, November (2024). Keynote talk

4. Sima, F, Bran, A,, Obata, K., Hanzawa, M., Kawano, H., Jipa, F., lonel, L., Orobeti, S., Sima, L. E., Axente, E., and Sugioka, K., “Ultrafast
laser 3D processing of tumor-on-chip platforms for cancer research”, 5th International Conference on Optics, Photonics and Lasers,
Valencia, Spain, November (2024).

5. Sugioka, K., Momeni, A., Kawabata, S., and Obata, K., “GHz burst mode femtosecond laser processing: ablation, surface
nanostructuring, TPP”, 2024 Optica Laser Applications Conference (LAC 2024), Osaka, Japan, October (2024).

6. Sugioka, K., Hanzawa, M., Obata, K., Sima, F., Kawano, H., Tojima, T., Miyashiro, D., Nakano, and Miyawaki, A., “Femtosecond laser 3D
printing of CYTOP for high resolution live cell imaging”, 17th International Conference on Laser Ablation (COLA 2024), Crete, Greece,
September-October (2024).

7. Sugioka, K., Momeni, A., Kawabata, S., and Obata, K., “GHz burst mode femtosecond laser processing”, IEEE 14th International
Conference on Nanomaterials: Applications & Properties (IEEE NAP-2024), Riga, Latovia, September (2024).

8. Sugioka, K., “Ultrafast Laser 3D Micro and Nanoprocessing”, 8th International School on Lasers in Materials Science (SLIMS 2024),
Venice, Italy, July (2024). Tutorial talk

9. Sugioka, K., Hanzawa, M., Obata, K., Sima, F., Kawano, H., Tojima, T, Miyashiro, D., Nakano, A., Miyaji, G., and Miyawaki, A., “3D CYTOP
microfluidic chips fabricated by femtosecond laser for high resolution live cell imaging”, 4th International Workshop on Frontiers in
Lasers and Applications (FLA-4), Ishigaki, Japan, July (2024). Keynote talk

10. Sugioka, K., “ Ultrafast laser 3D and volume processing: principles and applications”, 2nd International Conference on Laser, Plasma,
and Radiation - Scie. and Technol. (ICLPR-ST 2024), Donau Delta, Romania, June (2024). Tutorial talk

11. Sugioka, K., “Advances in ultrafast laser processing over the past 25 years and the future”, 25th International Symposium on Laser
Precision Microfabrication (LPM 2024), San Sebastian, Spain, June (2024).

12. Obata, K., Caballero-Lucas, F., Kawabata, S., MomeniBidzard, A., Miyaji, G., and Sugioka, K., “High performance material processing by
GHz burst mode femtosecond laser”, LPM 2024, San Sebastian, Spain, June (2024).

13. Sugioka, K., “Ultrafast laser 3D processing for fabrication of functional micro and nanosystems”, 4th International Conference on Laser,
Optics and Optoelectronic Technol. (LOPET 2024), Chongging, China (Hybrid), May (2024). Keynote talk

14. Sima, F., Obata, K., Hanzawa, M., Kawano, H., Jipa, F,, Bran, A., Axente, E., and Sugioka, K., “Biochips with tailored volume shapes
fabricated by ultrafast laser processing for cancer research”, 9th edition of the International Workshop on Materials Physics (IWMP),
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Magurele, Romania, May (2024).

15. Sugioka, K., “Ultrafast laser 3D processing of transparent materials for chemical and biological applications”, SPIE Photonics
Europe/1st SPIE International Workshop on Lasers and Photonics for Advanced Manufacturing, Strasbourg, France, April (2024).
Keynote talk

16. ZEZR, "BHCHIT 25 —F— TR, KREHEMRAE 7 Brftt> o> 712y b2+ —/ THRERE - RERM
TEZDISAI 7—72av 7, %8R, 128168 (2024). &#:EE

17. MEZ=R, " L—Y—70e T OREREEEER, BHTERFAT— ML - BEMRt Y 2—MEtIF— 2GR, 118148
(2024).

18. =R, " L—F IR EORMER ", 2023FEEERIMREHSNEEE R = - —, #5, 4526H (2024).

19. =R, "B/ VAL —F—FEERT Y F U LK BT ADERNGIFIIT", B72EBEEF &R MEER, FH, 35
22H (2024).

(4) &8, YVRIIL, €£XF—Z#  Meeting, Symposiums and Seminars

1. SPIE International Conference on Laser-based Micro- and Nanoprocessing XIIX, San Francisco, USA, January (2025).
2. 5thInternational Conference on Optics, Photonics, and Lasers (OPL-2024), Valencia, Spain, November (2024).

3. 4th International Workshop on Frontiers in Lasers and Applications (FLA-4), Ishigaki, Japan, July (2024).

(5) 453FHEE ~ Patent Applications
1. fREEEYE, Fang Kun, "#ERERESE", H5FE2024—203588, 2024F11822H.

(6) HEINEFIE FEY IR (MEERIEG EDIBEESE)  Topics

1. Youtube "IBHf X FEEARSH B AR AIRDLNMZTHE 21T EER® S 7 7, (4 min segment): https://youtu.be/2lkwhuy-k9I?t=5761, 2025
F1H31H.

#ZRB== 2R Light Sci. Appl. ESI Highly Cited Paper Award Nov. 20245 &, 20245118258

2@ : 2024 Top Cited Scholar Award 2, 2024411881

AZREFE2R: The LIA Arthur L. Schawlow Award 28, 2024511868 .

#2[B5= R Light Sci. Appl. ESI Highly Cited Paper Award Sept. 20242 &, 2024108108 .

BRTEHE, L —Y—MIEEMIEMN - 7 oL ML —F—IIES4EL T 2F xR — GHz/\—X FE— K -, 2024
FIH20H.

AZRB=E 2R : The Best Editor Award of International Journal of Extreme Manufacturing =&, 2024E781H.

8. HZMFENK: Light Sci. Appl. ESI Highly Cited Paper Award May 20245 &, 2024458178

o vk N

N

KT 21V A B ECLEAZEF—L / Digital Twin for Light-Matter Interaction ECL Research Team

(1) $87%:8:®  Invited Talks.

1. Shuntaro T., “Digital Twins for Laser Microprocessing based on Large-Scale Experimental Data”, Laser Congress 2024, Osaka, October
(2024).

2. Shuntaro T., “High-quality experimental data-driven simulation of laser-induced multiscale irreversible processes”, Singapore-Japan
Workshop on Al for Science, Singapore, July (2024).

. Shuntaro Tani, “Mid-infrared emission during laser ablation”, Okinawa, July (2024).

4. BIBKER, " AIEERBRT -2 EFBEBERERLETEHL—T—NIRKOEEL", L - —FLRMEERBESEERAR, LB, 1
H21H~23H (2025).

5. AEKRR, 5BV TEREIE NS ARAIENATE ", IEFEEFRYIEDORATIR 2024, RE, 11811H~12H (2024).

6. BIBKER, "SBOKICKVEREIENZTIVFRT—IL 7O ADET IV ERBEL", BAREEFETEMER2024, B=, 1081H
(2024).

7. BIBKER, "AIDERENS B4R - MERNFDEE — 7I2)VYA VLK BIVF AT —)IL 7O+ R&E{t — ", CEATEC 2024 Al for Al, F
= 10818H (2024).

8. RIEKER, "REFBICLAWHEL—T—MIDT IRy A ViR, L—Y—F2RE589EMER KL —Y—MNT) /75
A (L&) , =%, 9898 (2024).

9. RIEXER, "BUNICERBENSIVF R —IVAREBEDREFEY I 1L—ra Y BREMNIPS 2+ —, IK8, 68 1H (2024) .

(2) &8&. YV ERYIL, €ZF—F#  Meeting, Symposiums and Seminars.
1. L=Y—MItz+—,"REAV SV T —2REEZRRT 5105 AD=Roracixsil ", #x, 383H (2025) .

T INIVYEEHFEF— L Tera-Photonics Research Team

(1) FREZER (accept) #2485  Original Papers

1. Xu, Y., Takida, Y., Suzuki, T., and Minamide, H., “Terahertz-Wave Polarization Space-Division Multiplexing Meta-Devices based on Spin-
Decoupled Phase Control”, Adv. Sci. 2412688 (2024).

2. Buchmann, T. O, Takida, Y., Sebek, M., Kawai, N., Sugiura, G., Minamide, H., Jepsen, P. U,, and Lange, S. J., “Leveraging the Nonlinearity
of THz Photomultiplier Tubes for Enhanced Spectroscopic Sensitivity”, IEEE Trans. Terahertz Sci. Technol. 14(5), 592-598 (2024).

3. Okatani, T, Imai, K., Takida, Y., Ohno, S., Minamide, H., and Kanamori, Y., “Phase-Controllable Spoof Surface Plasmon Coupling From
Bull's Eye Aperture to Planar Silicon Waveguide in the Terahertz Band”, IEEE Trans. Terahertz Sci. Technol. 14(4), 519-530 (2024).

(2) 1B%F:ER®  Invited Talks

1. Minamide, H., “Advanced terahertz-wave technology for spectroscopy and imaging”, The 2nd symposium of C to C program JSPS,
Nara, Japan, March (2025).

2. Minamide, H., “High-brightness palmtop-integrated THz-wave source to accelerate non-destructive testing applications”, SPIE
Photonics West 2025, San Francisco, United States, January (2025).

3. Minamide H, “Backward Terahertz-wave Parametric Oscillator and Its Applications,” Laser Applications Conference (LAC 2024), Osaka,
Japan, October (2024).

4. Tang, C, Tamura, K, Hamada, A, Kudo, H., Uchigasaki, S., Takida, Y., Minamide, H., Lin, T., Satou, A., and Otsuji, T., “Fast and sensitive
terahertz detection based on novel insulator Dirac-semimetal heterostructures”, The 2024 49th International Conference on Infrared,
Millimeter and Terahertz Waves (IRMMW-THz 2024), Perth, Australia, September (2024).

5. Takida, Y., Nawata, K., and Minamide, H., “All-in-one 10-W peak power backward terahertz-wave parametric oscillator”, The 2024 49th
International Conference on Infrared, Millimeter and Terahertz Waves (IRMMW-THz 2024), Perth, Australia, September (2024).

6. Yadav, D, Takida, Y., Notake, T., Muldera, J. E., Ishida, K., Tsukano, C,, Okada, S., and Minamide, H., “Sub-terahertz wave detection using

frequency up-conversion in organic BNA crystal”, The 2024 49th International Conference on Infrared, Millimeter and Terahertz Waves
(IRMMW-THz 2024), Perth, Australia, September (2024).

7. Minamide, H., “Frequency up-conversion for phase sensitive terahertz-wave detection using backward optical parametric photon-
conversion”, 4th International Workshop on Frontiers in Lasers and Applications (FLA-4), Ishigaki, Japan, July (2024).

8. Xu, Y., and Minamide, H., “Advanced Terahertz-Wave Phase and Polarization Control Devices Powered by Metasurfaces”, 14th
International Conference on Metamaterials, Photonic Crystals and Plasmonics (META 2024), Toyama, Japan, July (2024).

9. Minamide, H., and De Los Reyes, A., “Development of Terahertz-wave coherence tomography by widely tunable BW-TPO”, The 42nd
Samahang Pisika ng Pilipinas Physics Conference (SPP 2024), Online, July (2024).

10. Minamide, H., “Backward terahertz-wave parametric oscillation and its innovation”, The 10th International Conference on Antennas
and Electromagnetic Systems (AES 2024), Rome, Italy, June (2024).

11. Minamide, H., “Swept-Source Terahertz-Wave Coherence Tomography by Backward Terahertz-Wave Parametric Oscillator”, The 11th
International Symposium on Terahertz-Related Devices and Technologies (TeraTech 2024), Buffalo, United States, June (2024).

12. Minamide, H., “Mutual photon-conversion in backward OPO configuration between THz wave and near-infrared light”, The 6th
International Symposium on Microwave/Terahertz Science and Applications (MTSA 2024), Copenhagen, Denmark, June (2024).

13. FEHERE, "ORY MEHFIREGRIEET SNV Y ENROMERR", 77 O AWEBt I +— [7 ALY RIESS - 7/\1
A1, FrZ40>,11828H (2024).

14. MR, SFHAL, " EOR L — Y —IC K BIRRET SNV IR —JORMEEZR SR, —RMEE N CEERIMREIG MR - IS
ARz, =R, 98138 (2024).

15. FAHERE, FFIRAL, "BRE T NIV Y IRA 2 Y —T T4 ADMRE", B36EIX 1 7 OV AT LREMER, WIS, 65148 (2024).
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(3) &8, YVERYIL, £ZF—Z#  Meeting, Symposiums and Seminars

1.

MgE25[E 2 Vg 7S VIRRERT—V 2 3 v 7] NROAFEEM—NICTERT SNV TI—02av ) IaA4 v bT—o2 3y
7@, 11821228, (2024).

(4) '¥EFLIFE .~ Patent Applications

1.

AR, PAES N IBESR, TRIFC, FHRE, BEES, BEECT, ABERET. St Y RERE. RUABERAL"
[f82024—114472,2024%7H188.

FIHZRE, REES, BEF T IV IRERMEEE ", £5E2024—107103, 20245 7H3H..

AEFBE, KREE, EHERE, YA 771 —EA, " TINIVYHRED R 7 L3, FERE2024 — 86405, 2024558280 .

(5) BEIANEFE - FEv 7R MEREL EDIEHESE)  Topics

1.
2.

N o AW

TINIVY A A=V JH%EF —L / Terahertz Sensing and Imaging Research Team

Mmedia EIXZAF Y ZA2, " TINIVYIRINVAZERTER, SRE CREDETEEIC”, 2025F38178.

ER B ZO R (#F) TLRAD =X, " HAEGIOFMTTT Z NIV Y R IR

BEERNBEDTHZEEHEEY 12—V (THZPMTEY 2—Jb. THzIl) &L, 2025F38138.

(%) BARL—Y— 254, /NEULTERESS | BH - Bl — 4 —DIVIRS T INIVYHROFRR EMHARRE", 202518238
BEHE, " BIEET SNV YRR B FOU 5T XRIR", 20245F1084H .

Science Japan WEB, “Palm-sized high-intensity-terahertz-wave light source device created by RIKEN”, 2024%11811H.

Mmedia EI XAV S A, INRTIE T 5NV YRR Z IR FRICERIRRE D BTREIC ", 2024598198 .

BREA 7 OZO R, "B, FOUSHAXTIOWBOT ALY HRRIE", 20245E9H9H .

(1) FREZE®R (accept) #2485 Original Papers

1.

Hernandez-Cabrera, J. F., De Miguel, J., Herndndez-Sudrez, E., Joven, E., Otani, C,, Rubifio-Martin, J. A,, and Zioutas, Konstantin., “Echo-
free quality factor of a multilayer axion haloscope”, Phys. Rev. D. 110, 7, 072013 (2024).

Abe, S., Eizuka, M., Futagi, S., Gando, A., Gando, Y., Goto, S., Hachiya, T., Hata, K., Ichimura, K., leki, S., Ikeda, H., Inoue, K., Ishidoshiro, K.,
Kamei, Y., Kawada, N., Kishimoto, Y., Koga, M., Kurasawa, M., Mitsui, T., Miyake, H., Morita, D., Nakahata, T., Nakajima, R., Nakamura, K.,
Nakamura, R., Nakamura, R., Nakane, J.,, Ozaki, H., Saito, K., Sakai, T., Shimizu, |, Shirai, J., Shiraishi, K., Shoji, R., Suzuki, A., Takeuchi, A.,
Tamae, K., Watanabe, H., Watanabe, K., Yoshida, S., Umehara, S., Fushimi, K., Kotera, K., Urano, Y., Berger, B. E., Fujikawa, B. K., Learned,
J. G, Maricic, J., Fu, Z,, Smolsky, J., Winslow, L. A,, Efremenko, Y., Karwowski, H. J., Markoff, D. M., Tornow, W., Dell'Oro, S., O'Donnell,
T., Detwiler, J. A, Enomoto, S., Decowski, M. P., Weerman, K. M., Grant, C,, Song, H., Li, A,, Axani, S. N., Garcia, M., Collaboration, The
KamLAND., Abe, K., Abe, S., Bronner, C,, Hayato, Y., Hiraide, K., Hosokawa, K., leki, K., Ikeda, M., Kameda, J., Kanemura, Y., Kaneshima, R.,
Kashiwagi, Y., Kataoka, Y., Miki, S., Mine, S., Miura, M., Moriyama, S., Nakahata, M., Nakano, Y., Nakayama, S., Noguchi, Y., Sato, K., Sekiya,
H., Shiba, H., Shimizu, K., Shiozawa, M., Sonoda, Y., Suzuki, Y., Takeda, A., Takemoto, Y., Tanaka, H., Yano, T, Han, S., Kajita, T., Okumura,
K., Tashiro, T., Tomiya, T., Wang, X., Yoshida, S., Fernandez, P., Labarga, L., Ospina, N., Zaldivar, B., Pointon, B. W., Kearns, E., Raaf, J. L.,
Wan, L., Wester, T., Bian, J., Griskevich, N. J., Smy, M. B., Sobel, H. W., Takhistov, V., Yankelevich, A, Hill, J.,, Jang, M. C,, Lee, S. H., Moon,
D.H., Park, R. G, Bodur, B., Scholberg, K., Walter, C. W., Beauchéne, A., Drapier, O., Giampaolo, A., Mueller, Th. A,, Santos, A. D., Paganini,
P., Quilain, B., Rogly, R., Nakamura, T., Jang, J. S., Machado, L. N., Learned, J. G., Choi, K., lovine, N., Cao, S., Anthony, L. H. V., Martin, D.,
Prouse, N. W., Scott, M., Uchida, Y., Berardi, V., Calabria, N. F., Catanesi, M. G., Radicioni, E., Langella, A,, De Rosa, G., Collazuol, G., Feltre,
M., lacob, F., Mattiazzi, M., Ludovici, L., Gonin, M., Périssé, L., Pronost, G., Fujisawa, C., Horiuchi, S., Kobayashi, M., Liu, Y. M., Maekawa,
Y., Nishimura, Y., Okazaki, R., Akutsu, R., Friend, M., Hasegawa, T., Ishida, T., Kobayashi, T., Jakkapu, M., Matsubara, T., Nakadaira, T.,
Nakamura, K., Oyama, Y., Sakashita, K., Sekiguchi, T., Tsukamoto, T., Yrey, A. Portocarrero., Bhuiyan, N., Burton, G. T., Di Lodovico, F., Gao,
J., Goldsack, A., Katori, T., Migenda, J.,, Ramsden, R. M., Xie, Z., Zsoldos, S., Suzuki, A. T., Takagi, Y., Takeuchi, Y., Zhong, H., Feng, J., Feng,
L., Hu, J.R., Hu, Z, Kawaue, M,, Kikawa, T., Mori, M., Nakaya, T., Wendell, R. A., Yasutome, K., Jenkins, S. J., McCauley, N., Mehta, P., Tarrant,
A., Wilking, M. J,, Fukuda, Y., Itow, Y., Menjo, H., Ninomiya, K., Yoshioka, Y., Lagoda, J., Mandal, M., Mijakowski, P., Prabhu, Y. S., Zalipska,
J,, Jia, M., Jiang, J., Shi, W, Yanagisawa, C., Harada, M., Hino, Y., Ishino, H., Koshio, Y., Nakanishi, F., Sakai, S., Tada, T., Tano, T., Ishizuka,
T, Barr, G,, Barrow, D., Cook, L., Samani, S., Wark, D., Holin, A,, Nova, F., Jung, S, Yang, B. S,, Yang, J. Y., Yoo, J,, Fannon, J. E. P, Kneale, L.,
Malek, M., McElwee, J. M., Thiesse, M. D., Thompson, L. F., Wilson, S. T., Okazawa, H., Lakshmi, S. M., Kim, S. B., Kwon, E., Seo, J. W., Yu,
I, Ichikawa, A. K., Nakamura, K. D., Tairafune, S., Nishijima, K., Eguchi, A., Nakagiri, K., Nakajima, Y., Shima, S., Taniuchi, N., Watanabe, E.,

Yokoyama, M., De Perio, P,, Fujita, S., Jesus-Valls, C., Martens, K., Tsui, K. M., Vagins, M. R,, Xia, J., Izumiyama, S., Kuze, M., Matsumoto,
R. Terada, K., Asaka, R, Ishitsuka, M., Ito, H.,, Ommura, Y., Shigeta, N., Shinoki, M., Yamauchi, K., Yoshida, T, Gaur, R., Gousy-Leblanc, V.,
Hartz, M., Konaka, A, Li, X, Chen, S., Xu, B. D., Zhang, A. Q., Zhang, B., Posiadala-Zezula, M., Boyd, S. B., Edwards, R., Hadley, D., Nicholson,
M., O'Flaherty, M., Richards, B., Ali, A., Jamieson, B., Amanai, S., Marti, LI, Minamino, A., Shibayama, R., Suzuki, S., and Collaboration, The
Super-Kamiokande., “Combined Pre-supernova Alert System with KamLAND and Super-Kamiokande”, The Astrophysical Journal, 973,
2,140 (2024).

Kamei, Y., Ishidoshiro, K, Ito, R., Kobayashi, T., Mima, S., Nakajo, Y., Otani, C., and Taino, T., “Development of Kinetic Inductance Detector
on ZrO2 Substrate for Double-Beta Decay Search”, J. Low Temp. Phys. 217, 481-490 (2024).

Hoshina, H., and Harata, M., “Induction of the lateral diffusion of cell membrane molecules by the irradiation of continuous THz waves”,
Proc. 2024 49th International Conference on Infrared, Millimeter, and Terahertz Waves (IRMMW-THz) (2024).

Abe, S., Eizuka, M., Futadgi, S., Gando, A., Gando, Y., Goto, S., Hachiya, T., Hata, K., Hosokawa, K., Ichimura, K., leki, S., [keda, H., Inoue, K,
Ishidoshiro, K., Kamei, Y., Kawada, N., Kishimoto, Y., Koga, M., Kurasawa, M., Mitsui, T., Miyake, H., Morita, D., Nakahata, T., Nakajima, R.,
Nakamura, K., Nakamura, R., Nakamura, R., Nakane, J., Ozaki, H., Sakai, T., Shimizu, I., Shirai, J., Shiraishi, K., Shoji, R., Suzuki, A., Takeuchi,
A, Tamae, K., Watanabe, H., Watanabe, K., Obara, S., Yoshida, S., Umehara, S., Fushimi, K., Kotera, K., Urano, Y., Ichikawa, A., Berger, B.
E., Fujikawa, B. K., Learned, J. G., Maricic, J., Axani, S.N., Fu, Z., Smolsky, J., Winslow, L. A., Efremenko, Y., Karwowski, H. J., Markoff, D. M.,
Tornow, W., Dell'Oro, S., O’'Donnell, T., Detwiler, J. A, Enomoto, S., Decowski, M. P, Weerman, K. M., Grant, C,, Li, A, and Song, H., “Search
for charged excited states of dark matter with KamLAND-Zen", Phys. Lett. B, 855, 138846 (2024).

Hernandez-Cabrera, J. F., De Miguel, J., Hernadndez-Sudrez, E., Joven-Alvarez, E., Lorenzo-Hernéndez, H., Otani, C,, and Rubifio-Martin,
J. A, “Free space experimental characterization of a multilayer Fabry-Pérot resonator for DALI”, Proceedings of SPIE 13102, Millimeter,
Submillimeter, and Far-Infrared Detectors and Instrumentation for Astronomy XII, 131021i (2024).

Tsujii, M., Baselmans, J. J. A, Choi, J,, Coppens, A. H. M., Fasano, A., Génova-Santos, R. T., Hattori, M., Hazumi, M., Honda, S., lkemitsu, T.,
Ishida, H., Ishitsuka, H., Jeong, H., Jo, Y., Karatsu, K., Kataoka, K., Kiuchi, K., Komine, J., Koyano, R., Kutsuma, H., Lee, K. Mima, S., Nagai,
M., Nagasaki, T. Naruse, M., Oguri, S., Otani, C., Peel, M. W., Rebolo, R., Rubifio-Martin, J. A., Sekimoto, Y., Sueno, Y., Suzuki, J., Taino,
T., Tajima, O., Tanaka, T., Thoen, D. J., Tomita, N., Tsuji, Y., Uchida, T., Won, E., and Yoshida, M., “Commissioning the CMB polarization
telescope GroundBIRD with the full set of detectors”, Proceedings of SPIE 13102, Millimeter, Submillimeter, and Far-Infrared Detectors
and Instrumentation for Astronomy XII, 1310205 (2024).

(2) £E - @K &  BookEditions, Review Papers

1.

ARE, KBHT,"SFWE  BAOEFRN, 2 UK, BLUOTINIVYIKERSZE (IRMMW-THz 2024)", L—H—H3%, 52, 12, 681 —684
(2024).

RAMTT, WHE—, "&B< 7001 )L& L300 GHz HBICHVF BAMBEELM L I 2 B RINAH ", FREIC & 2 Z B bR RREIN -
EELEBRIEERE] (FBHEFEE R), 555, 55957, 179—186 (2025).

KBHIT, " TINVYEEBWe T =7 Z)V—RT 4 AF v F—DORE", 75NV BEORE. &H. GIEE & SIICH~1 X
—IVY BEREE. EIERE. N\1F. tFa )T g~ B7E, 549—557 (2024).

RRIESE, |LIG#Mt, RESE, ' T 5NV Y BT K BMIENZ /N ORI, T3V IRORE, &RH, SRR E S5
[SH~AAXA—D V), BedRBfE, EMERE. N\1F. EF1 )71~ $65,491—497 (2024).

SERBHERR, KFFIEE, RRIEE, BILIERR, " T 5ANVY BREFL — Y —IC K KD EERHE L ZOFE", TNV YVIRDFEE, &
e B & RFISHA~A XA —I 7, BaREE. FRERE. N14. F1U 71~ F1E,100—113 (2024).

ARAMTT, WHEE—, EFERER,  RERREBI 7 OO IVEDBRE BIHT AT IV Y BRI~ ABEL A b TR A~ ", TR
HIRIY « < —)U R OBER & BRL/ A ADMEK, B1E, 551287, 94—98 (2024).

(3) 1BEFEEE  Invited Talks

1.

Otani, C., “Our recent progress on THz sensing”, 6th International Symposium on Terahertz Technology (IWOTT 2025), Yamagata,
Japan, February (2025).

Otani, C,, “Terahertz Sensing, Imaging and Applications”, Taiwan THz winter workshop, Kaohsiung, Taiwan, January (2025).

[Plenary] Otani, C., “Recent Progress of THz Sensing and Imaging”, International Conference on Electronics, Photonics and Terahertz
Technology (INCEPTT 2024), New Delhi, India, December (2024).

Otani, C., “Terahertz phase-randomizing absorber by metal-plated Spirulina microcoils”, Current challenges of key enabling
nanomaterials for emerging technologies: Optical, X-ray metrology and rational material design (Opt-X-Nano 2024), Okayama, Japan,
November (2024).
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10.

1.

12.

13.

14.
15.

16.

17.

18.
19.

Otani, C,, lyoda, T., Kurahashi, N., Satoh, G., Machida, K., Kobori, Y., Koide, M., and Ohki, T., “Phase-Randomizing Absorber for Terahertz
Wave using Metal-coated Spirulina Microcoils”, Laser Application Conference (LAC 2024), Advanced Solid State Lasers 2024 (ASSL
2024, Optica Laser Congress and Exhibition), Osaka, Japan, October (2024).

Otani, C,, “Development of THz phase-randomizing absorber by metal-coated Spirulina microcoils”, 19th Advanced Properties and
Processes in Optoelectronic Materials and Systems (Apropos 19), Vilnius, Lithuania, October (2024).

[Tutorial] Otani, C., “THz applications and Systems”, The 49th International Conference on Infrared, Millimeter and Terahertz Waves
(IRMMW-THz 2024), Perth, Australia, September (2024).

Otani, C., “Development of 2-beam terahertz walk-through body scanner”, SPIE Optics + Photonics 2024, San Diego, United States,
August (2024).

Otani, C,, “Recent Progress of THz Sensing and Imaging”, 42nd Samahang Pisika ng Pilipinas Physics Conference (SPP 2024), Batangas,
Philippines, July (2024).

Hoshina, H., “Induction of the lateral diffusion of cell membrane”, Molecular Biophysics Workshop 2024, Montpellier, France, July
(2024).

Mine, S., Kawase, K., Otani, C., Murate, K., and Blanchard, F., “Real-time Spectroscopy of Broadband THz-wave with High Frequency
Resolution”, The 10th International Conference on Antennas and Electromagnetic Systems (AES2024), Rome, Italy, June (2024).
Otani, C., “Recent Progress of Terahertz Sensing”, 6th International Symposium on Terahertz Technology (IWOTT 2025), Copenhagen,
Denmark, June (2024).

KBHAT, "TINVYISRADESDY AT I« AVR—F VN, I VRITL TFINVYEEDOKRRAT] , L—F—FREA5EF
RARR, LB, 1H218 (2025).

RREE, " TINIVYDHATREIEDFORRIEEE XA T IV X", 2024 FB33EIR ) I—MR 7 +—> L, 7EB, 118148 (2024).
KBHAT, " TINIVYRHAA—D >V Tem", A7 O AWeb 2+ — [3HERE I F— 75NV RHELL , FF1>
,8H29H (2024).

REERE, " TINIVYRHTRBEDFEKDEAAF IR, AT MOZ Y AWeb = +— 3R F— [75NILYRH
EN A 54,8H298 (2024).

KRBT, "B A7 A1)V ERVT SANIVY RIEDOHZERTE ", BH6FE BADHFRPEMIEILET O v 7 @HXER
=, 1@, 88138 (2024).

KRAHTT, " T INIVY RO E SRR UEE", B—RE TV « XU IVEEER, APk, 68218 (2024).

BHEL, " BHICHIT S MKIDRR ", EIRGEME TBEETY - ARIEMBHE - 7 — 2R Z CHIAT 3 FERIBDETRENRSB
21 7—2¥3v 7/, =&, 58298 (2024).

(4) &8, YVERYIL, £ZF—F#  Meeting, Symposiums and Seminars

1.

IaA Y bTI—=02ay FTEBEZ VETT I EZERT—7 Y 3y T R024FEEHR-NICTERT SNV T—0 3y 7],
&8, 11821-22H (2024).

(5) 'EFLIFE ~ Patent Applications

1

FREARS, £/, #oiE, KANTT, FILFE, "8FH AT — FL—F—KF", KEE2024—165702, 2024598 24H .

T INIVY EFEFHIEF—L  Terahertz Quantum Device Research Team

(1) RFE#®R (accept) ZEL Original Papers

1.

Fujioka, H., Miyake, H., Hirayama, H., Yamada, Y., Funato, M., Katayama, R., Kojima, K., Ichikawa, S., Murotani, H., and Uemukai, M.,
“Nitride Semiconductors”, physica status solidi (a) - applications and materials science. 221(21), 2400802 (2024).

IS, Khan, M. A, BIEEF], BISTTH, IWERE T, £2HREE, KR, FUEA, "AlGaN RIREN LED DRADERESEBDE
£, % . 53(5), 186-195 (2024).

EARE, ILHE—, FILFER, RENFES AlGaN REBFHFBEDRRFRICIE ", ISREFIENREEE. 30(2), 69-75 (2024).
Li, S., Shao, P, Liang, X., Chen, S., Li, Z, Su, X,, Tao, T, Xie, Z, Liu, B, Khan, M. A,, Wang, L., Lin, T. T., Hirayama, H., Zhang, R., and Wang, K.,
“Molecular beam epitaxial growth and physical properties of AIN/GaN superlattices with an average 50% Al composition”, Chin. Phys.
B 33(12), 126801 (2024).

Li, S., Liang, X., Shao, P,, Chen, S,, Li, Z, Su, X, Tao, T, Xie, Z,, Khan, M. A, Wang, L., Lin, T. T., Hirayama, H., Liu, B., Chen, D., Wang, K.,

and Zhang, R., “Monolayer-scale AIN/GaN digital alloys grown by plasma-assisted molecular beam epitaxy”, Appl. Phys. Lett. 125(11),
112102 (2024).

Ibanez, A, Leroux, M., Nikitskiy, N., Desrat, W., Moret, M., Valvin, P., Cassabois, G., Brault, J., Gil, B., Chugeniji, F., Taiga, K., Khan, M. A, and
Hirayama, H., “The Influence of Alloy Disorder Effects on the Anisotropy of Emission Diagrams in (Al,Ga)N Quantum Wells Embedded
into AIN Barriers”, Phys. Status Solidi. B 261(8), 2400215 (2024).

Khan, M. A., Muta, M., Fujimoto, K., Rojas, J. G., Fredes, P., Gramsch, E., lwaisako, Y., Yaguchi, H., and Hirayama, H., “Estimation of
Junction Temperature in Single 228 nm - Band AlGaN Far - Ultraviolet - CLight - Emitting Diode on ¢ - Sapphire Having 1.8 mW
Power and 0.32% External Quantum Efficiency”, physica status solidi (a) — applications and materials science. 221(21), 2400064 (2024).
Murotani, H., Himeno, K., Ohkawara, H., Tani, K., Kurai, S., Okada, N., Maeda, N., Khan, M. A., Hirayama, H., and Yamada, Y.,
“Photoluminescence Excitation Spectroscopy of Stimulated Emission from AlGaN - Based Multiple Quantum Wells with an Emission
Wavelength Around 280 nm”, Phys. Status Solidi. B 261(11), 2400020 (2024).

Ayub, K, Khan, B., Liu, Y., Sharif, M. N., Khan, M. A, and Hirayama, H., “Achieving zero efficiency droop in highly efficient N-polar AlGaN
tunnel junction-based 254 nm DUV LED", Opt. Laser Technol. 180, 111567 (2025).

(2) EZ - f#i/x&  BookEditions, Review Papers

1.

FILFER, " TINIVYEBFHRT— FL——DREEE, SHICOMEER", 7 5NIVYIRORE, &H, SIEEN S &HG
., BREEIIERGS (2024).

TSR, Khan, M. A, BEIGTTHE, MUBRREF, siEEH), £ERE, K, fha%, B TR, KOBZ, "EREE V1 IVATREL
& B8 L1z230nmE &t /1far-UVC LED DER ", 7 A4 77> X, 35(7), 1-7 (2024).

FLFEH, Khan, M. A, BRISTTHE, VAR T, SIMET), £ERL, Kz, EFRE, ABRN, fhas, BIIMTE, xOmz, 'Y
7 7 A 7 E#Rk £220~230nm far-UVC LED DR ", BT OPTRONICS, 43(509), 76-81 (2024).

LR, K858 ", BT OPTRONICS, 43(509), 62-63 (2024).

(3) 813588  Invited Talks

1.

FILFER, T INVYEFART — FL——DRIEDER EICENDRRF", OPIE24L — Y — BB SARMt = +—, #E, 48
24—26H (2024).

FILFER, "EREE DA )V AREL220—230nmLED DFAF ", OPIE2436R « HERFAEMt I +—, #aH, 4824—26H (2024).
LS, “AlGaN %:220—230nm far-UVC LED DR & AREE D A )V AREADISA ", 2024FE ZaEilimeEt 70 AMER
L —5— - HR ~EANERMOER~]) , 4> 54>, 78248 (2024).

TSR, " RRER UVC LED S GAD&FTHR ", InterOpto 2024, ¥£ME I+ — FERE UVCLED LISHORRIE] , #E, 10829-31
H (2024).

Hirayama, H., Wang, L., Lin, T., Wang, K, and Chen, M., " 7 SNV EF AR — FL—H—DER L SEBDEE" NIFSHES T4
TR~ I UIR~T NIV RICE SR O E RN EEHRIGEL , 4> 54>, 12826—27H (2024).

Hirayama, H., Khan, M. A,, Kashima, Y., Matsuura, E., Muta, M., Oogami, H., Fujikawa, S., Yaguchi, H., and Iwaisako, Y., “Achievement
of efficiency increase in 220-230 nm far-UVC LEDs and 200 mW power LED module grown on c-sapphire substrate”, The 7th
International Workshop on UV Materials and Devices (IWUMD 2024), Taipei, Taiwan, June 2-5 (2024).

Khan, M. A,, Kashima, Y., Yaguchi, H., Iwaisako, Y., and Hirayama, H., “RIKEN progress of 0.31% EQE in 228 nm far-UVC LED and 10% EQE
in UVB LED grown on c-sapphire”, The seventh International Workshop on UV Materials and Devices (IWUMD 2024), Taipei, Taiwan,
June 2-5 (2024).

Hirayama, H., Khan, M. A., Muta, M., Kashima, Y., Matsuura, E., and Iwaisako, Y., “Efficiency increase in 220-230 nm far-UVC LEDs and
200 mW class 230 nm power LED module grown on c-sapphire”, The 11th Asia-Pacific Workshop on Widegap Semiconductors (APWS
2024), Busan, Korea, October 13-17 (2024).

Hirayama, H., Khan, M. A,, Muta, M., Kashima, Y., Matsuura, E., and Iwaisako, Y., “Progress in 220-230 nm AlGaN far-UVC LEDs for
application to human-safe virus inactivation”, 3rd International Workshop on Physics and its Applications, Boston, United States,
October 21-24 (2024).

Hirayama, H., Khan, M. A., Muta, M., Kashima, Y., Matsuura, E., and Iwaisako, Y., “Efficiency increase in 220-230 nm far-UVC LEDs
fabricated on c-sapphire and demonstration of 200 mW class 230 nm power LED module”, International Workshop on Nitride
Semiconductors (IWN2024), Hawaii, United States, November 3-8 (2024).

. Hirayama, H., Khan, M. A,, Muta, M., Kashima, Y., Matsuura, E., and Iwaisako, Y., “Progress in 220-230nm band AlGaN high power

far-UVC LEDs used for human-harmless virus inactivation”, 5th International Conference on Emerging Advanced Nanomaterials,
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Newcastle, Australia, November 4-8 (2024).

12. Hirayama, H., Khan, M. A, Muta, M., Kashima, Y., Matsuura, E., and lwaisako, Y., “Development of 230 nm far-UVC LED power module
grown on c-sapphire for human harmless virus inactivation”, IFWS&SSLCHINA2024, Jiangsu, China, November 18-21 (2024).

13. Hirayama, H., Khan, M. A, Muta, M., Kashima, Y., Matsuura, E., and Iwaisako, Y., “Efficiency increase in 220-230 nm far-UVC LEDs and
200 mW class 230 nm LED power module grown on c-Sapphire”, SPIE Photonic West, San Francisco, United States, January 25-30
(2025).

(4) &8, YV ERYIL, £ZF—Z#  Meeting, Symposiums and Seminars
1. BBEIVETTIVERERT—0 Y 3y TELU2024FEEM - NICTERT INIVY T—0 2 3y 7, IWBKRZRFF v /(X
AATEEERFMAE, 11820—21H (2024).

(5) $55FiFE ~ Patent Applications
1. BREEEE, EA, MTE, ABET, FLUHEE, "2FHRT— FL—Y—KF" FE2024—-165702, 2024598248 .
2. FLFEHE, TR BIEESRREFHAT— FL—H—FKTF", 15F82024—019664, 202552 813H.

HEFHIEE#BFRF—L  Photonics Control Technology Team

(1) FFE®R (accept) ZEL Original Papers

1. Zhang, Y. Geng, S., Zhang, Y., Feng, B., Xue, Y., Ogawa, T., Wang, Y., Wada, S., and Wang, J., “Tailoring Drug Release Kinetics by the
Design and Optimization of Substituents in Azobenzene Molecules in the Photosensitive Liposomal System”, LANGMUIR. 40, 34,
p17975-17982 (2024).

2. Tsai, M, Wang, K., Wada, S., Hsieh, C,, Tseng, L., Horie, M., and Sassa, T., “Enhanced Photorefractive Performance by Controlling
lon-Assisted Charge Injection and Accumulation with Random Biphenyl Co-Polymerized Poly(Carbazolyl-Amine)”, ADVANCED
FUNCTIONAL MATERIALS. 34, 51 (2024).

3. Furukawa, K, Ono, Y., Shimokawa, T., Kitamura, H., Abe, T., Ebisuzaki, T., Saito, N., Wada, S., Sato, S., and Tabata, S., “Intracultivar DNA
identification in Cymbidium using DNA polymorphisms generated using simple genome scanning with random primers and heavy-
ion beam irradiation”, SCIENTIA HORTICULTURAE. 337, 113598 (2024).

4. Hamada, R, Giovambattista, G., Metwally, S., Borjigin, L., Yamanaka, M., Matsuura, R, Ali, A, Mahmoud, H., Mohamed, A., Moe, K,
Takeshima, S., Wada, S., and Aida, Y., “First characterization of major histocompatibility complex class Il DRB3 diversity in cattle breeds
raised in Egypt”, Gene. volume 918, 148491, 5 (2024).

5. Yumoto, M., Miyata, K., Kawat, Y., and Wada, S., “Mid-infrared self-difference frequency generation via random quasi-phase-matching
in Cr:ZnSe laser”, Optics & Laser Technology. Volume 169, 110161 (2024).

6. Nakamura, Y., Moriyama, D., Isomura, A., Sasoh, A, Tsuno, K., Ogawa, T., Wada, S., and Fukushima, T., “Laser ablation impulse
dependence on beam Spatial-Profile”, Optics & Laser Technology. Volume 169, 110160 (2024).

7. Abe,S., Adams, J., Allard, D., Alldredge, P., Aloisio, R, Anchordoqui, L., Anzalone, A., Arnone, E., Baret, B., Barghini, D., Wada, S., and The
JEM-EUSO collaboration, “EUSO-Offline: A comprehensive simulation and analysis framework”, Journal of Instrumentation. Volume
19, P01007 (2024).

8. Yamada, S, Saito, K., Maeda, H., Kanda, S., Uemura, T, Ogawa, T., Wada, S., Hanada, Y., “Evaluation of eating quality of white rice using
Raman spectroscopy with multivariate analysis”, Journal of Raman Spectroscopy. Volume 55, Issue4, Pages 493-499 (2024).

(2) &L - @5 E  BookEditions, Review Papers

1. Mikami, N., Morishita, K., Murakami, T., Hosobata, T., Yamagata, Y., Ogawa, T., Mukouyama, Y., Nakanishi, S., Ager Ill, JW., Fujii, K., Wada,
S., “Long Period Voltage Oscillations Associated with Reaction Changes between CO, Reduction and H2 Formation in Zero-Gap-Type
CO, Electrochemical Reactor”, ACS Energy Lett. 2024, 9, 9, 4225-4232 (2024).

2. EIEL, hcBE, ERNE, SRMET, BEM, UEK—, 20 EE, @8R4, MBS Z, "BEH 5D b RIVTERRIEEDTY
2" TARFRHIERES (EAKRIBERE) |, 2024F80%5225 5 ID: 23—22018, 20240329m (2024).

(3) 1BFEEE  Invited Talks

1. FEEZ, "ENEEREISBORRR”, OPTICS & PHOTONICS International Exhibition OPIE'24 Y4iR - HEHEF AN +—, 4
H258 (2024).

2. MESZ,"L—Y—77L—YavafBALEFRET 7UORE" AEMBARAEEEREE, mR, 5H23H (2024).

3. MEEZ,"A—MRE" BHATV7+ FZ7 Xin#Es, TR, 78268 (2024)

4, MHEZ, "BCFEMERFERNES L ORNZERMERICLEEEE BENSFH. KRIXIVF—DHFE T, F/BEDE

THE, BE, 11818 (2024).

MEEZ, L—Y—0FFEHBICEL T, FHEIIRE. VYV JI6BIc DN, E80EEENEREES, 11838 (2024).

AT, "$5 - HEMIX AT — FBE", M X AT — FBELZZF—,Zoom, 118 14H (2024).

MESZ, " FeEME A L aFEOR—BENSFHE T/, BILATER NS, =, 128198 (2024).

A2, "F LW E BEDRFK — B BHEEDODORZERMOFE ", OPICt =+ —, Online, 3827H (2025).

MESZ,"FHEHEROHD L —F—FADIRREBE ", OPICL =+ —, Online, 3527H (2025).

0 © N o W

(4) &8&. YV RIIL, €XF—Z#  Meeting, Symposiums and Seminars

1. OPTICS & PHOTONICS International Congress, Laser Solutions for Space and the Earth 2024 (LSSE2024), Yokohama, April 21 - 25
(2024).

2. BV VRIY DL, "HEFIEME, MY, 12B118~12H (2024).

3. FMHEEZ,"BERNDOUV — LED OZEREESIR FERS ", #10¢, 38318 (2025).

(5) 'EFLIFE~ Patent Applications

1. FMBEZ, /NIER, BT, FEEH,  BEBEDRE R EH L UEE ", FifE2024—064868, 2024548128 .

2. WEE— MESz, S5EE, FHEAE, LLEZE, “#ES5810EH ", PCT 18/664460, 2024558158 .

3. MESZ, /NIER, @ZE, ZAFRE, ILTESE, "BRORBEHFEEBS LURROMERERSE", JP2024/019509, 2024554
28H.

4, BHFRE, BEHRER, /IER, RSz, "ER/ AN ZFIES R 7 L7, PCT18/737050, 202456878 .

5. HME NLERE MREE, /IN—F, B e, /NIER, FIREZ, " CO 2:&TEB ", FfE2024—109228, 202447858 .

6. BEHTEE, /IVHER, MBS, HmE=a, )IIOEA, BEXE, NBEE, "ZRFEM AT L. EIVERY X7 LRU ZELREKEUX
k", 4EBE2024— 111614, 202478128

7. VHAAEER, RS T, BAER, BEM, EEZ, /NIER, FHEHEIE, ERMNBEB. BRNBISE FEEHETIV. FBE
HFETIVOERBES LU TOY S L, F5HE2024—112914, 202478128 .
MESZ, FHEA, R TZE, WAL, NIER, "FHME X7 L. 7075 L, $5FE2024—152042, 20245FE984H .

. RS, BEEEA, ) IBE, NIER, HRAIEEERE ", F5FE2024— 152498, 202459H4H .

10. MAEZ, ALES= BEREA, BB, GERX, MELER MAX BHER, "'ERVATLRUERERLEESE", PCT
24212896.5, 20244118148

1. BT, SW=E, RS2, ZEER, IWEEZRE, FRNEAE, NIER, "EF U TERF. BEREEB. RUEFCLUTETF
DELEHE", 1582024 —230653, 20244128261 .

12. N ERKE, BHmal, NIER, MBS, REX, A, WEMT, a5, FEEAR, #H LAY, " “EBbkRIBEER ", 1582025
—039584, 2025438128

13. MBS, ALESE, BERA, BAE, BEREX, MEER, MAE, mEER, "ERY AT LRUERBRNVEREE ", FFE2025—
040069, 202538138.

14. BEERA NMHEZ, RTFZS, "EBL——ROLODOHFR. L—Y—RBBEEBHS LUV X7 L, FFE2025—042352, 202553
178.

TP EFRFEF — L Ultrahigh Precision Optics Technology Team

(1) FRZERX (accept) 228 Original Papers

1. Kawasaki, Y., lwaguchi, S., Ishikawa, T., Nishizawa, A., Kitaguchi, M., Yamagata, Y., Chen, Y., Wu, B., Shimizu, R., Umemura, K., Tsuji, K.,
Shimizu, H., Michimura, Y., Kobayashi, K., Onishi, T., and Kawamura, S., “Sagnac-type neutron displacement-noise-free interferometeric
gravitational-wave detector”, Class. Quantum Gravity. 41 (11), (2024).
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2. Kushibiki, K., Ozaki, S., Takeda, M., Hosobata, T, Yamagata, Y., Morita, S., Tsuzuki, T., Nakagawa, K., Saiki, T., Ohtake, Y., Mitsui, K., Okita,
H., Kitagawa, Y., Kono, Y., Motohara, K., Takahashi, H., Konishi, M., Kato, N., Koyama, S., and Chen, N., “Development of a near-infrared
wide-field integral field unit by ultra-precision diamond cutting”, Journal of Astronomical Telescopes, Instruments, and Systems.
10(1), 015004 (2024).

3. Matsumoto, M., Tsuchiya, K., Hosobata, T., Murakami, K., Kuramoto, H., Aoyagi, M., Awaki, H., Morita, S., Takeda, M., and Yamagata,
Y., “Development of lightweight x-ray mirrors using carbon fiber reinforced plastic and ultra-precision machining technology”,
Proceedings Volume 13093, Space Telescopes and Instrumentation 2024: Ultraviolet to Gamma Ray. 1309315 (2024).

4. Wei, Y, Takeda, M., Hosobata, T., Yamagata, Y., and Morita, S., “Comparative Study about Various Ultraprecision Machine Tools in
Mid-Spatial-Frequency Waviness Generation on Optical surface”, Proceedings of International Conference on Precision Engineering.
Sendai (2024).

5. Imasaka, K., Kanda, N., Dong, D., Xue, B., Egawa, S., Hosobata, T., Takeda, M., Yamagata, Y., and Takahashi, E. J., “Generation of Intense
Attosecond Soft X-ray Field by High-Precision Focusing System”, Laser Congress 2024 (ASSL, LAC, LS&C). JW2A.2 (2024).

(2) 813588 Invited Talks
1. WWEE, "N ERFEAVHRARNEZRDNA A—IVTEFOMI - fIE", BRIFR202D°5FEEE RS, TE,3818H
(2025).

(3) 455FHEE ~ Patent Applications

1. M8t THER, LFE, BEFER, "HHFICREBS L UZOREHE", 09580-WO0, 2024410830H .

2. BERR MERT, MTHER, L8, "ZERERERTREE ", 15FE2024— 123459, 2024478308 .

3. BERR, MBI, MHER, \LEE, NRIEARS, KEEL, MM, 5 1HE, MAMRZ, 71 XL, FFE2024—096885, 20245
6814H.

FiEF E— LEiBIFF — L . Neutron Beam Technology Team

(1) RFE®R (accept) 5L Original Papers

1. Okuno, Y., Imaizumi, M., Makino, T., Ohshima, T., Jimba, Y., Okamoto, T., and Kobayashi, T., “Detection characteristics for neutrons
in an InGaP solar cell under high-temperature conditions”, Nuclear Instruments and Methods in Physics Research Section B: Beam
Interactions with Materials and Atoms. 551, 165339 (2024).

2. Tsuji, N, Enoto, T., Nagaoka, H., Kato, Y., Taniguchi, K., Hareyama, M., Otake, Y., Wakabayashi, Y., Takanashi, T., Iwamoto, C., Kobayashi,
T., Ikenaga, T., Nakano, Y., Tsukamoto, Y., Kusano, H., Tamagawa, T., Hoshino, T., Ueno, M., Takahashi, H., Nakazawa, K., Hotokezaka,
K., Kisaka, T., and Ozaki., N., “Moon Moisture Targeting Observatory (MoMoTarO) for water resource exploration and basic science
application”, Proceedings 13093, Space Telescopes and Instrumentation 2024: Ultraviolet to Gamma Ray. 1309379 (2024).

3. Tsuji, N, Enoto, T., Nagaoka, H., Kato, Y., Taniguchi, K., Hareyama, M., Otake, Y., Wakabayashi, Y., Takanashi, T., Iwamoto, C., Kobayashi,
T., lkenaga, T., Nakano, Y., Tsukamoto, Y., Kusano, H., Tamagawa, T., Hoshino, T., Ueno, M., Morimoto, T., Yoshiura, S., Honma, M.,
Takahashi, H., Nakazawa, K., Hotokezaka, K., and Kisaka, S., “Moon Moisture Targeting Observatory (MoMoTarO) for basic science
application to neutron lifetime measurement”, Proceedings of Science. 444, (2024).

4. KEBR, ARER, KHER, ELOZEERTICBIFEYUAT71—LZENLEIY 7 ) — MROBKBBEMER", 227 1) —

MEEMOMIE, W8, Ty T UL — FIRXERES. 24, pp.753-758 (2024).

5. BRBHRF, "KBEMEFERGHRRIEE L TERT % fcslc—Development of a solar cell based radiation detector”, isFE4EE.

93(9), 540-543 (2024).

6. Kusano, H., Nagaoka, H., Enoto, T, Yamashita, N., Karouji, Y., Hoshino, T., Ueno, M., and Hareyama, M., “Sensitivity of leakage neutrons
to the abundance and depth distribution of lunar subsurface water”, Planetary and Space Science. 251, 105968 (2024).

7. Koshikawa, N., Kikuchi, Y.,Y Wakabayashi, Y., Kobayashi, T., and Kataoka, J., “High-contrast Compton camera: Challenges to high-
quality and broadband imaging”, Appl. Phys. Lett. 125, 173701 (2024).

8. Wakatabi, K., Jimba, Y., Okuno, Y., Kondo, S., Yu, H., Ogino, Y., and Kasada., R., “Effect of Molten Al/Si Impregnation on the Oxidation
Resistance of TiB<inf>2</inf> at 1300° C", Materials Transactions. 65(10), 1367-1372 (2024).

9. Teshigawara, M., lkeda, Y., Muramatsu, K., Sutani, K., Fukuzumi, M., Noda, Y., Koizumi, S., Saruta, K., and Otake, Y., “Development of

nanosized graphene material for neutron intensity enhancement below cold neutron energy”, Journal of Neutron Research. 26, 2-3,
69-74 (2024).

10. Teshigawara, M., Lee, Y., Tatsumoto, H., Hartl, M., Aso, T., Iverson, E.B. ., Ariyoshi, G., Ikeda, Y., and Hasegawa, T., “In-situ measurement
of radiation driven back-conversion from para to ortho liquid hydrogen state in cold moderators at J-PARC", Nuclear Instruments and
Methods in Physics Research Section B: Beam Interactions with Materials and Atoms. 557, 165534 (2024).

11. Mizuta, M., Takanashi, T., Otake, Y., Ueno, A,, Kurashige, I., Ueda, H., and Kubo, Y., “Nondestructive test for visualization of water
movement in concrete using neutron imaging”, Pocedia Structural Integrity. 64, 214-219 (2024).

12. fEE18, BEHD, mREE, KUK—, KITIGE, * [RERIET — 7 IVEETNCHT 5 HETF E— L% B IERIEZ MR il DR ZER]
¥ " BEMRFER, OV — MEEMOWME, w8, 7y UL — FRXERESE. 24, pp.565-570 (2024).

(2) &£ - @55 E  BookEditions, Review Papers

1. KM, ABEARS, BEARE, BREA, HERTE, EHE, THARHE, HHTCRE | HEREICET A HNERELE
RANS- u ", AT 2024FE8H 5, 182 (2024).

2. BEMERE, KITNE, MBS R, BNIEA, B8], KESEARS, ElE, —HAKE, "PHEFICKSaV 7 ) — MBS REIERIE
REDRMBIF", BT %Y A MMEfi20245F8H 5, 59-63 (2024).

(3) 1B1F3E®  Invited Talks

1. Otake, Y., "RIKEN Accelerator-driven compact neutron systems, and their capabilities”, IAEA : Technical Meeting on Advances in
Neutron Scattering and Imaging at Low and Medium Flux Accelerator Accelerator- and Research Reactor Reactor-based Neutron
Sources, Austria, April (2024).

2. Kobayashi, T, Ikeda, S., Ikeda, Y., Mizuta, M., Okuno, Y., Wakabayashi, Y., Fukuchi, T., Takanashi, T., Otsuka, S., Hayashizaki, N., and
Otake, Y., “Riken compact accelerator-driven neutron systems-from laboratory to outdoors”, 3rd Design and Engineering of Neutron
Instruments Meeting (DENIM XIll), JAPAN, September (2024).

3. Otake, Y., “Latest status of the RIKEN RANS project and social implementation initiatives”, IMoH24_International Meeting on
Challenges and Opportunities for HICANS, Spain, October (2024).

4. Otake, Y., "RIKEN Accelerator-driven compact neutron systems, RANS project, and their capabilities”, Donostia International Physics
Center SEMINARS, Spain, October (2024).

5. Okuno, Y., Kobayashi, T., Otake, Y., Imaizumi, M., Ishikawa, N., and Oshima, T., “Gamma-ray, electron-beam, lon-Beam and Neutron
Detection Based on Solar Cells with High Radiation Resistance”, 24th Special Workshop on Surface and Interface Analysis and Surface
Modification by lon Beams, Japan, October (2024).

6. Okuno, Y., “RIKEN Accelerator-driven compact neutron systems, RANS project, and their capabilities”, 8 Z R F R ¥ & 2024
TWNSS Annual Meeting, Japan, November (2024). KEYNOTE

7. Okuno, Y., “Radiation sensing using Si, InGaP, CIGS, and perovskite solar cell”, The 35th International Photovoltaic Science and
Engineering Conference (“PVSEC-35"), Japan, November (2024).

8. Otake, Y., “Compact Accelerator Based Neutrons Sources”, “Neutrons4NA Initiative” during the IAEA Ministerial Conference on Nuclear
Science, Technology and Applications and the Technical Cooperation Programme, Austria, November (2024).

9. Otake, Y., “Compact Accelerator-Based Neutron Sources (CANS)”, 1Neutrons4NA(IAEA), webinar, January (2025).

10. Otake, Y., “RIKEN Accelerator-Driven Compact Neutron Systems, RANS Project”, 11th International Meeting of the Union for Compact
Accelerator-driven Neutron Sources, Canada, February (2025).

1. BHFRE, NEPAEFRVATLRANS 7OV Y b ~hEFERARRICAI TGRSR~ BRYR WER BR (4
>Z4) 68248 (2024).

12, /)RR SRR, WER ZER, BEFHRA, BRIEA, BOZX, MIERT, @8], KEER, BEMEE, KITE, B T
B ZATLRANS 702 17 b, %3 6842 Y7 LIRS, FIJE, BE, 65248 (2024).

13, K&, "ERHRMEFRICK 50 > 7 TIRRIESHRIRAL. B, SNEERHFEENRARSS, MER, /R, 7H11-128
(2024).

14. KYTIE, "B N FRY X 7 LRANS 70V 17 b -IRIBTRICII DM FHEFIANG I T -, (B FEE#EBER (FLX
), FEl, 8A6H (2024).

15. M #BIEB, AT E, “EBEVNRMEFIRS X T L RANS DF M FRA R UMRSHEERRETHEICB O AR, RFNIFER. BEHET
FER. BEHREMRTEICRD T —7 > 3y THE12E, > >4 >,8829H (2024).
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Press Releases

TLAVY—R

16.

17.
18.

19.

Y. Okuno, T. Kobayashi, M. Imaizumi, Y. Kamikawa, Y. Jimba, Y. Kurimoto, T. Okamoto, and Y. Otake, “ KB &t T/ \ A R IT K 2 IREHE
SHE & HEREADEERE Radiation Measurement Using Solar Cell Devices and Progress Toward Social Implementation”, 5534R=IH 7
MRSER A=, #E™, 12816-18H (2024).

S BB, " KERE/ \)U AR R I FROER N HEE ", AP FRFRMEER E#E, 2GR, 1284H (2024).

KGR, "B NP FIRS A 7 L RANS 70D =7 b RFER —TRISFIADOIRRE T S5EHEBN—", Rl - BEHEFBREL =
+—, %HE™M, 2814H (2025).

KITHE, " BAREFRIESIRRT 2FRET 32" J-PARC MLFYVRIY DL, &HE, 38128, (2025).

(4) &8, YVRIYVL, €£ZF—F#  Meeting, Symposiums and Seminars

1.
2.
3.

FO1EEMt = +— FEF > 1) — X, “Recent Activities in Neutron Science within the IKUR Strategy”, #15¢, 58178 (2024).
FEO2EIEEM = +— HEF 1) — X, “Neutron based analysis in construction and cultural heritage materials”, #13%¢, 58178 (2024).
BB = F— PMEFY—X, "BEHEANRY MIVT VT FIVT « VT FEDIRRE RE—HREBEEROIC—", 7Y, 68
26H (2024).

BOARIERt = +— FEF 1) — X, “The Australian Centre for Neutron Scattering — Current Status and Upgrades”, #13¢, 18168
(2025).

SOSEEMt = F— FEF 1) —X, “Small-angle Neutron Scattering Available in Tokyo Area. Time-of-Flight Instrument ib-SAS at
Compact Accelerator Based Neutron Source RANS, Dedicated for Education and Industrial Use.”, #13%, 1B 168 (2025).
BOORERL I — PMEFI I —X, "M VTSR VT DOREIHR - MRTTER HEZSDHERFEEOARR -, 713, 3848 (2025).
The Japanese RIKEN Center for Advanced Photonics (RAP) and the Jilich Centre for Neutron Science (JCNS) will hold their 8th Joint
Workshop, at JCNS in Jilich, Germany., 6 53-4H (2024).

20245 RANSYVRI I GBS VRI T L), 2024FEBH Y VRI U L INREIRHETRIFIIEN | ~IERUEE RO KRS~
SAR—= MM YT S0 0O FENAGFT-, N, 118198 (2024).

(5) 455FhEE ~ Patent Applications

1.

vk N

KITIGE, BMERE, B ZRD RN, FEMIERE S A L &EB ", 15F82024-056673, 2024935 29H .

EARB0 S, ILAFE, Xu Pingguang, “ FRATRIETAIE 5 7E R UARITRIBFEESEE 7, $15F82024-124207, 2024F7831H.
HBRE, "BAREEE. AFEHIEE. BLUBRRELEBDORIESE", FFE2024-152393, 20245F984H .
TR, ATTNE, “2024-198749", FEFE2024-198749, 2024115 14H .

RITIGE, MM B, BEMEE, BRI, BNIEA, " JERIEEERE ", 1 5FE2024-200966, 2024511518H.

(6) MEYNERE Y VR (MEREL EDIBHESE)  Topics

1.

N o kA W

64

B 7LRAU U —X, "BRRABBORRIC K Y FHREN B NIRETRY X7 L% EA LI R i ORRICEF -,
20245458258

JERBEHE, ABRWEAIRIL N RANSTERA LIERIEIRE ", 202494830H .

BTERER, " FERE " PR TEE ", 20245F685H .

FEENEEHE, "PMFTOY V) — MEDREZIERIERE", 20245118248 .

AV N, B IERIERET —SICER  PUETFRITCBRSRR, 2024F128168.

BREE, "B DNEIREFIRS X7 L RANS-IN BH L TRRIRSAN  FERIERE ", 202551818.

EHTLRAY ) —R, " HRREREDDRAEE R ORETA A IV IFERE KK - UF VL - RURESCRROBEIEE
REICHAF— ", 2025518248 .

* 23rd Meeting of SAGNA (Standing Advisory Group on Nuclear Applications) , IAEA EREBREZERZEEH, Feb 18 (2025).
EPE=ESAS2024 (IAEA) &K, Nov3-8(2024).

2024/4/3 EFA 7 bIL Y bOZ Y AMZEF — L / Quantum Optoelectronics Research Team

[RFEF /8 LN HHIRSRIC K S EMTERERICRT)
—F/ T # b2V ARF DR EAN\ERF —
van der Waals decoration of ultrahigh-Q silica microcavities for x ?- x © hybrid nonlinear photonics

Shun Fujii, Nan Fang, Daiki Yamashita, Daichi Kozawa, Chee Fai Fong, and Yuichiro K. Kato, “van der Waals decoration of ultrahigh-Q silica
microcavities for x @- x @ hybrid nonlinear photonics”, Nano Letters, DOI: 10.1021/acs.nanolett.4c00273

2024/4/11 EFA7MILY bOZ T ZFEF — L/ Quantum Optoelectronics Research Team

B/ FEGRREIOEGCEFHREORR
—EREFREMANDGAICHF—
Room-temperature quantum emission from interface excitons in mixed-dimensional heterostructures

N.Fang, Y. R. Chang, S. Fujii, D. Yamashita, M. Maruyama, Y. Gao, C. F. Fong, D. Kozawa, K. Otsuka, K. Nagashio, S. Okada, Y. K. Kato, “Room-
temperature quantum emission from interface excitons in mixed-dimensional heterostructures”, Nature Communications, DOI: 10.1038/
s41467-024-47099-6

2024/4/18 BT =7 ) VU HIZEF — L / Space-Time Engineering Research Team

[RFZEsET] DRBRICHHE
— b U L229DBET R IVF—RFREIREDF 6% RE —
Laser spectroscopy of triply charged 229Th isomer for a nuclear clock

Atsushi Yamaguchi, Yudai Shigekawa, Hiromitsu Haba, Hidetoshi Kikunaga, Kenji Shirasaki, Michiharu Wada, Hidetoshi Katori, “Laser
spectroscopy of triply charged 229Th isomer for a nuclear clock”, Nature, DOI: 10.1038/s41586-024-07296-1

2024/05/24 FIEC PR FBIFTF — L / Ultrahigh Precision Optics Technology Team

100 K7D 1 MO—BECEELMIEDEEIRZ S T L ITHTH
—XBREHBFL—T—ZMA LI a R X RS Z R —

Observation of mammalian living cells with femtosecond single pulse illumination generated by a soft X-ray

free electron laser

Satoru Egawa,* Kai Sakurai, Yoko Takeo, Kyota Yoshinaga, Masashi Takei, Shigeki Owada, Gota Yamaguchi, Shunya Yokomae, Hidekazu
Mimura, Yutaka Yamagata, Makina Yabashi, Mari Shimura, and Takashi Kimura, “Observation of mammalian living cells with femtosecond
single pulse illumination generated by a soft X-ray free electron laser”, Optica, DOI:10.1364/OPTICA.515726

2024/06/05 BE/NNVABFEREEREBMIZEF — L / Ultrashort Electron Beam Science RIKEN Hakubi Research Team

BFOE%ZT ~FTHIE
— RN EZEE DR T DB FEMBERAENDOKEL—F5—
Field-Induced Rocking-Curve Effects in Attosecond Electron Diffraction

Yuya Morimoto and Peter Baum, “Field-Induced Rocking-Curve Effects in Attosecond Electron Diffraction”, Physical Review Letters, DOI:
10.1103/PhysRevLett.132.216902
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2024/06/14 EMMBIRBERIRA A — > JHIZEF — L / ILive Cell Super-Resolution Imaging Research Team

BHEM CHESHMNC LIZTIVIEOEDER

—HEHEMEED SR HHEADZH. BEERREICHT—

Dynamic movement of the Golgi unit and its glycosylation enzyme zones

Akihiro Harada, Masataka Kunii, Kazuo Kurokawa, Takuya Sumi, Satoshi Kanda, Yu Zhang, Satomi Nadanaka, Koichiro M Hirosawa, Kazuaki

Tokunaga, Takuro Tojima, Manabu Taniguchi, Kenta Moriwaki, Shin-ichiro Yoshimura, Miki-Yamamoto Hino, Satoshi Goto, Toyomasa
Katagiri, Satoshi Kume, Mitsuko Hayashi-Nishino, Miyako Nakano, Eiji Miyoshi, Kenichi G N Suzuki, Hiroshi Kitagawa, Akihiko Nakano,
“Dynamic movement of the Golgi unit and its glycosylation enzyme zones”, Nature Communications, DOI : 10.1038/541467-024-48901-1

2024/06/24 EHRRSEBER G A A — > JHIZRF — L / Live Cell Super-Resolution Imaging Research Team

SRR A DRRE

—HEEFTHRRN O EEEDBR CE K BT Z IR A e —

Extremely high spatiotemporal resolution microscopy for live cell imaging by single photon counting, noise
elimination, and a novel restoration algorithm based on probability calculation

Daisuke Miyashiro, Takuro Tojima, and Akihiko Nakano, “Extremely high spatiotemporal resolution microscopy for live cell imaging
by single photon counting, noise elimination, and a novel restoration algorithm based on probability calculation”, Frontiers Cell and
Developmental Biology, DOI: 10.3389/fcell.2024.1324906

2024/7/26 BEIE— L FRXEEEERIZEF — L / Ultrafast Coherent Soft X-ray Photonics Research Team

EUV HEE SWERILT HTcHDIIVF L—H—BRaHE

—SRImERES )Y TS5 T« —HEUWHRONE L — Y —BEHERN—

Efficient extreme ultraviolet emission by multiple laser pulses

Tsukasa Sugiura, Hayato Yazawa, Hiroki Morita, Kazuyuki Sakaue, Daisuke Nakamura, Eiji J. Takahashi, Atsushi Sunahara, Gerry O'Sullivan,

Shinichi Namba, and Takeshi Higashiguchi, “Efficient extreme ultraviolet emission by multiple laser pulses”, Applied Physics Letters, DOI:
https://doi.org/10.1063/5.0214952

2024/8/8 HEFHIEHAMTBIFRF — L / Photonics Control Technology Team

BXULFEHR CO BITD A Z X LDFEHA

—IREZNRA R CODHIRIC MV fe RIS DT —

Long Period Voltage Oscillations Associated with Reaction Changes between CO, Reduction and H.
Formation in Zero-Gap-Type CO; Electrochemical Reactor

Nagisa Mikami, Kei Morishita, Takeharu Murakami, Takuya Hosobata, Yutaka Yamagata, Takayo Ogawa, Yoshiharu Mukouyama, Shuji
Nakanishi, Joel Ager Ill, Katsushi Fujii, Satoshi Wada, “Long Period Voltage Oscillations Associated with Reaction Changes between CO:
Reduction and H: Formation in Zero-Gap-Type CO: Electrochemical Reactor”, ACS Energy Letters, DOI: 10.1021/acsenergylett.4c01256

2024/9/5 EMBEBERIRA X — > JHIZEF — L / Live Cell Super-Resolution Imaging Research Team

R AR S| IR RSB AR B D B A E NREEOMES N A HEH EHR

Remodeling of the secretory pathway is coordinated with de novo membrane formation in budding yeast
gametogenesis

Yasuyuki Suda, Hiroyuki Tachikawa, Tomomi Suda, Kazuo Kurokawa, Akihiko Nakano, Keniji Irie, “Remodeling of the secretory pathway is

coordinated with de novo membrane formation in budding yeast gametogenesis”, iScience, DOI:10.1016/j.isci.2024.110855

2024/9/6 T INIVY HEERFZEF — Ly / Tera-Photonics Research Team

FOULY A ADEEET ZNIVY BICRZ R
— A DS RIFSERE N RIER —
All-in-one 10-W peak power backward terahertz-wave parametric oscillator

Yuma Takida, Kouji Nawata, Hiroaki Minamide, “All-in-one 10-W peak power backward terahertz-wave parametric oscillator”, The 49th
International Conference on Infrared, Millimeter and Terahertz Waves (IRMMW-THz 2024)

2024/11/25 EMBIRBERIRA A — > JHIZEF — L / Live Cell Super-Resolution Imaging Research Team

22N BRI CHEREM X Z B L Ttz 1> hO—)b
— N FEEROBREZIR | —
Molecular tag for promoting N-glycan maturation in the cargo receptor-mediated secretion pathway

Hirokazu Yagi, Rino Yamada, Taiki Saito, Rena Honda, Rio Nakano, Kengo Inutsuka, Seigo Tateo, Hideo Kusano, Kumiko Nishimura, Saeko
Yanaka, Takuro Tojima, Akihiko Nakano, Jun-ichi Furukawa, Maho Yagi-Utsumi, Shungo Adachi, and Koichi Kato, “Molecular tag for
promoting N-glycan maturation in the cargo receptor-mediated secretion pathway”, iScience, DOI: 10.1016/j.is¢i.2024.111457

2024/12/17 EMBERBERIRA X — > JHIZEF — L / Live Cell Super-Resolution Imaging Research Team

HICK > THIBEBRTDZ I\ EDEEZ Q> bO— )V TEDHLUWAZE RudLOV Al ZRERELE L
RudLOV — a new optically synchronized cargo transport method reveals unexpected effect of dynasore

Tatsuya Tago, Takumi Ogawa, Yumi Goto, Kiminori Toyooka, Takuro Tojima, Akihiko Nakano, Takunori Satoh, Akihiko K Satoh, “RudLOV —
a new optically synchronized cargo transport method reveals unexpected effect of dynasore”EMBO reports, DOI: https://doi.org/10.1038/
s44319-024-00342-z

2025/1/24 Rt F E— LEMBARF — L / Neutron Beam Technology Team

HREEEEDODREEE R DRMTF A A —I YV I FERAR
—KEK - UF UL - RURZEECHGBOBBIEWBRE IR —
Advancing Neutron Imaging Techniques to Highest Resolution with Fluorescent Nuclear Track Detectors

Abdul Muneem, Junya Yoshida, Takehiko R. Saito, Hiroyuki Ekawa, Masahiro Hino, Katsuya Hirota, Go Ichikawa, Ayumi Kasagi, Masaaki
Kitaguchi, Kenji Mishima, Jameel-Un Nabi, and Manami Nakagawa, “Advancing Neutron Imaging Techniques to Highest Resolution with
Fluorescent Nuclear Track Detectors”, Scientific Reports, DOI: 10.1038/541598-024-84591-x
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News, Meetings, Events

Za—A, Rk AN\ Bl

April 15,2024

B RAP « 5hili RARABHEBL T AR Bl S 2RI L
Joint Symposium of RIKEN RAP and Hirosaki University, Faculty of Science

Novemver 21-22,2024

FE25MIIVIEY T IVERERT—FavT ) b

20244 PIWE-NICT BRI T 5~V T =02 avT | OYVaAr  NI—riavT
Joint Workshop “25th Workshop on mm/sub-mm band receiver technology” and “Riken-NICT
Joint Workshop in FY2024”

M5B RY TI )RZERT —V a3y 7] & N2024FEEHR-NICTER T
INIVYT—=023y T DYaAYNT—=0 3y TH 2024F11821H~22
Bic. BHIEAFERHF v/ NAT Uy FARICT, BRAETFIEH
REUE— BERBEMAEEE NICT), BLURERII 127« ORETH
EEnE L.

SEDERT—7 Y 3y FE. 5952DBMETLT.

3RDBFHEE EEFMRE - FEICKBRERZPOIC. TINVYREKLUI

20244815812, EHRAP - SLEIAFERFREBTEMRREREY Y RY T LD
ShETARF RSO FSERIRBEARR—IV ICCREITNE LT,

RAP LBLRTARZEDIIREICE S 10 FOOEREHLNH Y. SARTAFEOFEEEE D
1eR302DBMEICK VIERGERDIITHONE L.

On April 15, 2024, a joint symposium of RIKEN RAP and Hirosaki University,
Faculty of Science and Technology was held at Iwaki Hall, Hirosaki University 50th
Anniversary Hall.

10 oral presentations had given by RAP and Hirosaki University researchers,

68

and lively discussions had made by about 30 participants, including Hirosaki

1) /&Hﬁ]‘LEg LT/E%EED% b\?j_'bhi L?'Lo

University students.

October 15,2024

BYEZAWEZETHAl S H X — A 2B
(TN NS THEBIC? ~ RABWEZRDTES !~
“What is Terahertz Light? ~Let’s find the invisible light!”

2024FED MRLEMER IS HX—RR ) Z108128ICHELE Lz, T75N\ VYL

25th Workshop on mm/sub-mm band receiver technology. TRiken-NICT Joint Workshop in FY2024 Joint Workshop
was held on November 21-22, 2024 as Hybrid meeting (Fukui Campus, Fukui University of Technology & Online).

The total number of participants of this Workshop was 95.

Presentations were made by three invited speakers and young researchers and students of RAP, NICT and receiver
community, and active discussions including poster sessions were held.

December 11-12,2024

i RO TR . £ BRI e o | %”% RAPS v KOW L ¢ 120 D 7 1%
/E\CEL\L\ Hn/E NS ’?J_ N o N % 5/ N Co @ “ . ”

BIFEEL 4 —EH (7 MORZEO0FEREIE-T) LELTHAL. BFOARELE S Limam ,ﬂ‘f@m The 12th RAP Symposium
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RIKEN Sendai Open Campus for FY2024 was held on October 12. Seven events were held
under the theme of “What is Terahertz Light? ~Let’s find the invisible light!”. All events were
very successful, attracting visitors of all ages, especially elementary school students.

Center Director Katsumi Midorikawa gave a lecture titled “Looking Back on 30 Years

of Attosecond Science” and explained in an easy-to-understand manner about breaking through the barrier of 1
femtosecond, which mankind has long been unable to overcome, from the perspective of attosecond science based on
the latest research. The lecture, which looked back on the past 30 years of “attosecond science” research awarded the

Nobel Prize in Physics in 2023, attracted the interest of the participants and many questions.

RRAFOEMESAHE. RRAF - BERHHEOHBREEER. RBRFOHPH—ERHR
IC K BIBFEFFEDITD. RAPF—LY —H—(CKBE4PRIADAERRRE 184, HXU45
HORAZ—REXMTONE LTc. WETORMETK200RDEME|C K HERGHERDIRY
INGE=Y g 3Oy

The 12th RAP Symposium on-site on December 11-12, 2024.

The symposium consisted of three invited talks by Prof. Kosuke Yoshioka, The University
of Tokyo, Prof. Yasushi Okada, University of Tokyo and RIKEN, Prof. Koichiro Tanaka, Kyoto
University, and 18 oral presentations reporting the 4th mid-long term research activities by
all the RAP team leaders and 45 poster presentations were given. The symposium was held in
person, with approximately 200 participants engaged in lively discussions.
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December 20,2024
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Belgian Ambassador visits Wako Campus
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On November 28, 2024, H.E. Mr. Antoine Evrard, the Ambassador of the Kingdom
of Belgium to Japan, visited the RIKEN Wako Campus with a discussion about
cooperation between RIKEN and research institutes in Belgium. Laboratiry
tour was also conducted with Team Leader Hidetoshi Katori, the Space-Time
Engineering Research Team.

February 3-4,2025

5388l RIKEN-RAP and QST-KPSI/NanoTerasu Joint Seminar
The 8th RIKEN-RAP and QST-KPSI/NanoTerasu Joint Seminar

2025 283-48 1< 'E#E8[a] RIKEN-RAP and QST-KPSI Joint Seminar] HhEF&FH;
TP TR RIS - BTN FARFA S BN EF IEMAR L X —DHETHES
nE L.
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The 8th RIKEN-RAP and KPSI Joint Seminar was held, organized with QST-KPSI on
Feb 3-4, 2025. The seminar consisted of 9 presentations, by RAP and QST-KPSI
members. The active discussion and Q&A were performed. Next time, in 2026, will
be held at RIKEN Wako campus, hosted by RAP.

February 21, 2025

RAP RERIGHTE 2 & RAP AP RIHT B LI
RAP Special Talk and RAP the 4th mid-long term wrap-up party
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Special lectures were given by Director Midorikawa
and Deputy Director Nakano, who will be retiring at
the end of the 4th Mid- to Long-Term Plan. A party
to celebrate the end of the 4th Mid- to Long-Term
Plan was also held on the same day, strengthening
the unity of the Center for the start of the 5th Mid- to
Long-Term Plan.

April 2024 to July 2024

RAP Special Talk

RAP HBIEES

February 21 (Fri), 2025, 16:00-17:30
Wako HQ 2F Conference Room, RIKEN
)

16:45-17:30 ————————
Title:  The track of RIKEN Center
for Advanced Photonics.

Dr. Katsumi Midorikawa

16:00-16:45
Title:

RAP Seminar, from 86th to 88th

April 19, 2024 Dr. Kiyofumi MURO (President/ CEO, Spectra Quest Lab Inc.)

“Development of high-power pico-sec./nano-sec. tunable light sources by fiber amplifiers”

KT 7AN—EIRERICLHEIF - 7/ WIRRAIZEL — RO

June 28, 2024 Prof. Etsuo A. SUSAKI (Juntendo University Graduate School of Medicine)

“Cell-omics technology: dive into the three-dimensional cell cloud”

TIVA 27 A &k B3R MBI

July 19,2024 Dr. Shuntaro TANI (Digital Twin for Light-Matter Interaction RIKEN ECL Research Team, RIKEN
Cluster for Pioneering Research (CPR), RIKEN Center for Advanced Photonics (RAP))

“Beyond Automation: Realizing Breakthroughs with Excited-state Controls for Ultra-precision machining”

LEEBEROFIGEICT HE0 EREREZER LR mIsiEcmir T

T E N .
3 86" RAP Seminar 3 87" iRAP Seminar

The 86th Seminar on RIKEN Center for Advanced Photonics The 87t"Seminar on RIKEN Center for Advanced Photonics

aaaaaaaaaaaaaaaa Language: Japanese
pate:  June 28 (Fri), 16:20 - 17:20, 2024
lLocation: W319, 3F, Cooperation Center, Wako Campus, RIKEN|

R ) (2 S SRR WS19)

Date:  April 19 (Fri), 16:20 - 17:20, 2024
Location: W319, 3F, Cooperation Center, Wako Campus, RIKEN|
(B9 A R M SR Wot0) . o
mite:  Cell-omics _technglagr: dive into the
[Tite: Development of high-power pico-sec./nano-sec.| three-dimensional cell cloud
tunable light sources by fiber amplifiers AT IR LB IR

7 BB S 5 SRR BN
speaker. ~ Prof. Etsuo A. SUSAKI

e Juntendo University Graduate School of Medicine

speaker: DI, Kiyofumi MURO :

President/CEO, Spectra Quest Lab Inc. i e
IBXEAFRIREFSN BT

E
ARONS - DIAN - SRRREN AEWEE

E .
_ 88t RAP Seminar

The 88 Seminar on RIKEN Center for Advanced Photonics |
aaaaaaaaaaaaaa e

Date: July 19 (Fri), 16:00 - 17:00, 2024

Location: 1F Seminar Room, Sendai Campus, RIKEN
(R AR 1 BEST—R)

Wako Campus: W319,
[ Py )

Tide: Beyond Automation: Realizing Breakthroughs
with Excited-state Controls
for Ultra-precision machining
SEDRRNTECS 350 | KDEREEEALLMENTHBICEL T

Speaker. Dr. Shuntare TANI

Digital Twin for Light-Matter Interaction RIKEN ECL Research Team
RIKEN Cluster for Pioneering Research (CPR)
)
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72

April 5, 2024

HARZE (—AEIEN HARYER) A& ais OCaFilEEdhHET— L0
Japan Prize of Agricultural Science (Association of Japanese Agricultural Scientific Societies) / Yoko Aida, Visiting
Scientist (Photonics Control Technology Team)

April 5, 2024

wireke Y H (o) M TEARE OLETFREENbRET— L)
The Yomiuri Prize of Agricultural Science (Yomiuri Shimbun) ./ Yoko Aida, Visiting Scientist (Photonics Control
Technology Team)

May 17,2024

ESI Highly Cited Paper Award May 2024 (Springer Nature) /#2ki5z R F— L) — &2 — (G L—5— I TifsET-— L)
ESI Highly Cited Paper Award May 2024 (Springer Nature) ,/ Koji Sugioka, Team Leader (Advanced Laser Processing
Research Team)

May 31,2024

44 EEFRT SRR (REETEAN L—Y—%2) SSTOCRER I (BeEda e — L > XA
F—1L)

The 44th Excellent Paper Presentation Award (The Laser Society of Japan) / Kotaro Imasaka, Postdoctoral Researcher
(Ultrafast Coherent Soft X-ray Photonics Research Team)

May 31,2024
48101 2024 FIHNE (—MALENEANL—P—22) /AR T — L) — X — GBED U ARl 78
W EFZE T — L)

The 48th 2024 Incentive Award (The Laser Society of Japan) ./ Yuya Morimoto, RIKEN Hakubi Team Leader (Ultrashort
Electron Beam Science RIKEN Hakubi Research Team)

May 31,2024
H48[0 2024 FEHERE GESE) (—iENEAL—Y —%2) /e F — LY —&4— (o —L 2 MRXHR
TR T — L)

The 48th 2024 Achievement Award “Progress Award” (The Laser Society of Japan) / Eiji Takahashi, Team Leader (Ultrafast
Coherent Soft X-ray Photonics Research Team)

June 6, 2024
H18Mm (2024 4F1%) EHE (RKIRKZERED) faE (KPR L—Y—RZu2) izt e (i sEa
t—L 2 MRXFDEAFE T — L)

The 18th Osaka Univercity Kondo Prize, Research Paper Award (Institute of Laser Engineering, Osaka University)
Natsuki Kanda, Research Scientist (Ultrafast Coherent Soft X-ray Photonics Research Team)

July 1,2024
Best Editor Award of IJEM (International Journal of Extreme Manufacturing(IJEM)) /#Zki52 X F— L) — X — (Gl L —
P T T — L)

Best Editor Award of IJEM (International Journal of Extreme Manufacturing(IJEM)) ,/ Koji Sugioka, Team Leader (Advanced
Laser Processing Research Team)

August 7, 2024
BEHRAZ—1HEE (BAEEEANAARA T ¢ JVAIESR) S EREHEENRE (GRS RLEETTET— L)

Excellent Poster Presentation Award (Japanese Association for Medical Artificial Intelligence) . Hidekazu Takahashi,
Visiting Scientist (Image Processing Research Team)

September 27, 2024
R > 2 —2EEH (WEMEEANRERZEE N > 2 —) 2R EME (B ST — L)

Chairman'’s Award (The Public Foundation of Chubu Science and Technology Center) / Takashi Funai, Visiting Scientist
(Image Processing Research Team)

October 18, 2024
REFEHFMAEE (77 NVVYRORCXD /AN E BN E (TN A A=Y T F— 1)

Best Young Researcher Award (Symposium on Frontier of Terahertz Science XI) ,/ Sota Mine, Visiting Scientist (Terahertz
Sensing and Imaging Research Team)

October 23,2024

Student prize at ISSS-10 (4HEEREN  HAXRMIZEEE) REEAIEREY ¥ —F 7Y A FfHELR (7 4
b U ARERREIT L T — L)

Student prize at ISSS-10 (The Japan Society of Vacuum and Surfase Science) /* Yuto Fujita, Junior Research Associate and
Student Trainee (Innovative Photon Manipulation Research Team)

October 31,2024

EHEHEE (—RAEFEAN AT LB AR SEAAE At e (EGIEHRLEE T — L)

Excellent Presentation Award (Japan Digestive Disease Week) ./ Hidekazu Takahashi, Visiting Scientist (Image Processing
Research Team)

November 6, 2024

The Arthur L. Schawlow Award (Laser Institute of America (LIA)) /A MsERF— L) — X — (o L—Y—hn Tz F—
L)

The Arthur L. Schawlow Award (Laser Institute of America (LIA)) /* Koji Sugioka, Team Leader (Advanced Laser Processing
Research Team)

November 25, 2024

Top Cited Scholar 2024 (MDPD) #2f=gXRF— LV — &' — (et L—Y — Il LI F— L)
Top Cited Scholar 2024 (MDPI) / Koji Sugioka, Team Leader (Advanced Laser Processing Research Team)

November 25, 2024

ESI Highly Cited Paper Award November 2024 (Light: Science & Applications) /#ZisEXF— LV — & — (e L—3—
LT — L)

ESI Highly Cited Paper Award November 2024 (Light: Science & Applications) / Koji Sugioka, Team Leader (Advanced
Laser Processing Research Team)

December 1, 2024
555 [0 HARHR AT A RIRRB AT O > 7 A MME (AARIREIATZES) PsEh—% 89t E Ote bR F—
L)

Winner of the Ophthalmology Al Contest at the 5th General Meeting of the Japanese Society of Ophthalmology Al (Japan
Society of Artificial Intelligence in Ophthalmology) ./ Koichi Nishitsuka, Visiting Scientist (Photonics Control Technology
Team)

December 4, 2024

Best contributory oral presentation prize (International Conference on Electronics, Photonics and Terahertz
Technology (InCEPTT)) /#8MAE HIIEE (7T NIVY A A=YV T#5EF— L)

Best contributory oral presentation prize (International Conference on Electronics, Photonics and Terahertz
Technology (InCEPTT)) / Sota Mine, Visiting Scientist (Terahertz Sensing and Imaging Research Team)

December 14, 2024
P24 ESTEE (HAFE RS HEB R B EERE (MU — LR — L)

The 24th Annual Meeting Achievement Award (The Japanese Society for Neutron Science) ./ Yujiro Ikeda, Senior Visiting
Scientist (Neutron Beam Technology Team)

December 24, 2024
HEITRIHARZESEH (DSMEIEAAAREZS) HEREF—LY) —X— (@lEdE ) 7R — L)

The 77th Chemical Society of Japan Award (The Chemical Society of Japan) ,/ Tahei Tahara, Team Leader (Ultrafast
Spectroscopy Research Team)
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January 1,2025

IEEE Life Fellow (IEEE (The Institute of Electrical and Electronics Engineers)) /f#/[[7iEt > 2 —
IEEE Life Fellow (IEEE (The Institute of Electrical and Electronics Engineers)) ./ Katsumi Midorikawa, Director

January 10, 2025

WiERY [RERE) (CREMEANBARE T LA TERS) /SNEANEENRE (P E— LEGFFET— L)
Career Achievement Award “Chairman’s Award” (Japan Metal Stamping Association) ./ Masato Takamura, Visiting
Scientist (Neutron Beam Technology Team)

January 23,2026

SATT 27 /0y — « o a——R20254 Y7 I XERWA ) N—2 g v
ARSIV RHIE N TR R AR ) ML R, AR AT 2E
L) —R— (T B — LB F— L)

SAT Technology Showcase 2025 Infrastructure x Interdisciplinary Innovation Award Excellence Award (Tsukuba Science
Academy (The Science and Technology Promotion Foundation of Ibaraki)) /* Yasuo Wakabayashi, Research Scientist,

Tomonori Fukuchi, Research Scientist, Yujiro lkeda, Senior Visiting Scientist, Yoshie Otake Team Leader (Neutron Beam
Technology Team)

February 3, 2025

B0 6 45 SCOPE BRI RIHEMEE /2 plfa ™ (24EFY) GRS ikms I ERE S LB FEHEE S ZE (SCOPE)) /N
HE—BRF— L) —X— (T4 Ly bu= 7 AfEF—L)

FY2024 SCOPE Results Development Promotion Award, Social Deployment-oriented type (Ministry of Internal Affairs and

Communications, Strategic Information and Communications R&D Promotion Program (SCOPE)) / Yuichiro Kato, Team
Leader (Quantum Optoelectronics Research Team)

March 14, 2025

PRI (FUEARIERD U EBEEE e e (RZEE > =77 ) VT T — 1)

RIKEN EIHO Award (RIKEN) / Atsushi Yamaguchi, Senior Research Scientist (Space-Time Engineering Research Team)
March 14, 2025

FENHEIGE T CRLPRIE) S EREaaaT — LY — X4 — (@EdEa e — L2 MIRXBOC PR — L) IS 2T — L
Y —X— OtRHIEEABRTE T — L) A B LRI e EMREE A X —2 2 58T — L), TR Rl
(Ea AN T — L)

RIKEN BAIHO Award (RIKEN) / Eiji Takahashi, Team Leader (Ultrafast Coherent Soft X-ray Photonics Research Team),

Satoshi Wada, Team Leader (Photonics Control Technology Team), Takuro Tojima, Senior Research Scientist (Live Cell
Super-Resolution Imaging Research Team), Masahiko Hirano, Technical Scientist (Biotechnological Optics Research Team)

March 14, 2025

BEFE OKRYAZ VA ThHTI— (—
H, AR R LETIE, RITETF—

PIRESEE (BMEZ2IATEAT) RS BgE e (R4 Ly ba= s AT — L)
RIKEN OHBU Award (RIKEN) .~ Shun Fujii, Visiting Scientist (Quantum Optoelectronics Research Team)
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laser pulses

2024 RIKEN

A pair of nonlinear crystals is all it
takes to create ultrashort laser pulses
that are 50 times more energetic
than any other laser pulses, finally
shining light on how ultrafast electron
reactions evolve.

xtremely short pulses of laser light with a

peak power of 6 terawatts (6 trillion watts)—

roughly equivalent to the power produced

by 6,000 nuclear power plants—have been
realized by two RIKEN physicists'. This achievement
will help further develop attosecond lasers, for which
three researchers were awarded the Nobel Prize in
Physics in 2023.

In the same way that a camera flash can ‘freeze’
rapidly moving objects, making them appear as if
they are standing still in photos, extremely short laser
pulses can help light up ultrafast processes, providing
scientists with a powerful way to image and probe
them.

For example, laser pulses of the order of attoseconds
(one attosecond = 107" second) are so short that they
can reveal the motion of electrons in atoms and
molecules, giving a new way to discover how chemical
and biochemical reactions evolve. Even light seems
to crawl at such short time scales, taking about 3
attoseconds to traverse a single nanometer.

“By making it possible to capture the motion
of electrons, attosecond lasers have made a major
contribution to basic science,” says Eiji Takahashi of
the RIKEN Center for Advanced Photonics (RAP).
“They’re expected to be used in a wide range of fields,
including observing biological cells, developing new
materials and diagnosing medical conditions.”

POWER AND PUNCH

But while it is possible to create ultrashort laser pulses,
they lack much punch, having low energies. Creating
laser pulses that are both ultrashort and have high
energies would greatly expand their possible uses.
“The current output energy of attosecond lasers

is extremely low,” says Takahashi. “So it’s vital to
increase their output energy if they are to be used as
light sources in a wide range of fields.”

Just as audio amplifiers are used to boost sound
signals, laser physicists use optical amplifiers to
increase the energy of laser pulses. These amplifiers
usually employ nonlinear crystals that exhibit
special responses to light. But these crystals can be
irreparably damaged if they are used to amplify single-
cycle lasers pulses, which are so short that the pulse

reatures [N

This feature looks
at the work of
ElJI J. TAKAHASHI

Eiji Takahashi is the team
leader of the Ultrafast
Coherent Soft X-ray
Photonics Research
Team at the RIKEN
Center for Advanced
Photonics, and a

chief scientist at the
Extreme Laser Science
Laboratory at the RIKEN
Cluster for Pioneering
Research. He received
his Ph.D. in engineering
at Utsunomiya
University, Utsunomiya,
Japan, in 2001. After
this, he worked on the
early development

of intense high-order
harmonic sources and
spectroscopy at RIKEN.
In 2004, he joined the
Institute for Molecular
Science, a research
institute near Nagoya
in Japan, where he was
an assistant professor.
Since rejoining RIKEN
in 2006, Takahashi

has researched novel
ultrafast laser sources,
such as optical
waveform synthesizers,
coherent soft x-rays,
and attosecond lasers.
His research interests
include high-intensity
laser-matter interactions,
attosecond science,
and high-power laser
technology.
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RIKEN researchers have
made a breakthrough in
high-energy ultrafast lasers.
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finishes before the light can oscillate through a full
wavelength cycle.

“The biggest bottleneck in the development of
energetic, ultrafast infrared laser sources has been
the lack of an effective method to directly amplify
single-cycle laser pulses,” explains Takahashi. “This
bottleneck has resulted in a one-millijoule barrier for
the energy of single-cycle laser pulses.”

A NEW RECORD

Now, Takahashi and RAP colleague, Lu Xu, have

not just exceeded this barrier, they have smashed
through it. They have amplified single-cycle pulses to
beyond 50 millijoules—more than 50 times the best
effort. Because the resulting laser pulses are so short,
this energy translates into incredibly high powers

of several terawatts. “We’ve demonstrated how to
overcome the bottleneck by establishing an effective

method for amplifying a single-cycle laser pulse,” says
Takahashi.

Their method, called advanced dual-chirped optical
parametric amplification (DC-OPA), is surprisingly
simple, involving just two crystals, which amplify
complementary regions of the spectrum. “Advanced
DC-OPA for amplifying a single-cycle laser pulse
is very simple, being based on just a combination
of two kinds of nonlinear crystals—it feels like an
idea that anyone could have come up with,” says
Takahashi. “T was surprised that such a simple concept
provided a new amplification technology and caused
a breakthrough in the development of high-energy
ultrafast lasers.”

Importantly, advanced DC-OPA works over a
very broad range of wavelengths. Takahashi and
Xu were able to amplify pulses whose wavelengths
differed by more than a factor of two. “This new
method has the revolutionary feature that the
amplification bandwidth can be made ultrawide
without compromising the output energy-scaling
characteristics,” says Takahashi.

AMPLIFICATION TECHNIQUE

Their technique is a variation on another
amplification technique for optical pulses, called
‘chirped pulse amplification’, for which three
researchers from the United States, France and
Canada were awarded the Nobel Prize in Physics

in 2018. There is an interesting connection between
the 2018 and 2023 prizes in that chirped pulse
amplification was one of the techniques that enabled
the development of attosecond lasers.

Takahashi anticipates that their technique will
further advance the development of attosecond
lasers. “We have succeeded in developing a new laser
amplification method that can increase the intensity
of single-cycle laser pulses to terawatt-class peak
power,” he says. “It’s undoubtedly a major leap forward
in the development of high-power attosecond lasers.”

In the longer term, he has his sights set on going
beyond attosecond lasers and creating even shorter
pulses.

“By combining single-cycle lasers with higher-
order nonlinear optical effects, it could well be
possible to generate pulses of light with a time width
of zeptoseconds (one zeptosecond = 10" second),”
he says. “My long-term goal is to knock on the
door of zeptosecond-laser research, and open up
the next generation of ultrashort lasers after
attosecond lasers.”

REFERENCE
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DARK MATTER

Opening up new ground in
the search for dark matter

A proposed detector will allow physicists to cover uncharted territory
in their search for elusive dark matter

new kind of detector

for dark matter has the
potential to make a direct
detection of the enigmatic
material, according to an
anal

Objects that astronome
detect are thought to make up
only about 15% of the mass of the
Universe; the other 85% is made
up of dark matter. The nature of
dark matter is one of the great
mysteries in modern physi

“Dark matter is very elusive,”
says Javier De Miguel of the
RIKEN Center for Advanced
Photonics (RAP). “We’re most
likely being bombarded by dark-
matter particles every second
without noticing it.”

A global search is underway
to try to directly detect dark
matter. “Several candidates for
dark matter are being explored

FALL 2024

in parallel in an enormous
joint effort by the scientific

s De Miguel.
“I'm optimistic that the detection
of dark matter could be one
of the landmark events of this
century.”

In 2021, De Miguel reported
on a new kind of dark-matter
detector, which he called the

rk photons & Axion-Like
particles Interferometer (DALI),
for detecting dark-matter
candidates known as axions®

The DALI is now in the design
and prototyping phase, and it is
expected to be installed at Teide
Observatory (see image) on the
Spanish island of Tenerife with
a target commissioning time of
about five years.

To evaluate the prospects of
DALI detecting axions and other
dark-matter candidates, De

Miguel and Chiko Otani, also of
RAP, and their co-workers have
conducted an analysis of the
detector.

Their forecast predicts that
over about 15 years of operation
DALI will be able to cover
a significant portion of the
parameter space where the axion
(if it exists) might be hiding.

The analysis also indicates that
DALI may also be able to detect
another possible candidate for
dark matter known as the dark
photon.

DALI will be able to cover
uncharted territory. “Previous
experiments had limitations

when it came to searching for
dark matter at high frequencies.
DALI solves this problem by
adopting a new strategy,” says
De Miguel. “If the axion or dark
photon exist in this territory, we

RESEARCH HIGHLIGHTS

may pioneer a direct detection.”
The analysis also revealed
strategies that could be used
to enhance the effectiveness of
DALL including installing it on a
steerable mount and creating an
array of small DALI detectors.
Based on the analysis, De
Miguel is convinced that DALI
has the potential to make a vital
contribution to the global search
for dark matter. “I believe that
the DALI experiment can play
akey role in the search and
detection of dark matter,” says
De Miguel. “Especially since it is
reasonably low cost and feasible
to implement.”

Reference
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Optics Expert Takes on Tenmoku Tea Bowl|

Figure 1: National treasure Yuteki Tenmoku tea bowl

Photo: The Museum of Oriental Ceramics, Osaka (gift of SUMITOMO Group, the ATAKA Collection), photograph
by NISHIKAWA Shigeru

Ebizuka Noboru, Research Scientist, Ultrahigh Precision Optics Technology Team,
RIKEN Center for Advanced Photonics (RAP)

A number of tenmoku tea bowls! were brought to Japan from China during the Kamakura period (1185—
1333) and have been carefully passed down ever since. Among them, the most highly valued are the small
number of “Yuteki Tenmoku?” and “Yohen Tenmoku?” tea bowls, designated as national treasures, which
have unique oil spots and luster. This luster has been a great mystery not only to the potters who have
tried to reproduce it, but also to researchers. In contrast to the previous theory that the luster is actually
thin-film interference on the surface of the tea bowl, RIKEN researcher Ebizuka Noboru has proposed a
new theory that the luster of the national treasure Yuteki Tenmoku tea bowl can be reasonably explained
by the overlapping of light (multiple interference) caused by two-dimensional sine curve wrinkles.

 Tenmoku tea bowls are the Japanese name for black glazed tea bowls produced and used around the temples in Tianmu
Mountain (7enmoku-san in Japanese) in Zhejiang Province, China. It is said that during the Kamakura period (1185-1333),
Japanese monks who studied abroad brought them back with them, and they became known as Tenmoku tea bowls.

2 The name yuteki describes the gold, silver and blue iridescent spots resembling the oil drops floating on the surface of the
water. [https:/apisites.jmapps.ne.jp/mocoor_o/en/collection/25]

3 https://www.miho.jp/booth/html/artcon/00010618e.htm
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Discovering the National Treasure Yuteki Tenmoku tea bowl|

Whenever a national treasure tenmoku tea bowl is exhibited in a museum, many aficiniados gather, eager
for the opportunity to see it. One of the national treasure bowls, the “Yuteki Tenmoku”, is a small tea bowl
covered with a generous amount of black glaze containing iron, and the inside and outside of the bowl are
covered with blue-purple luster, with a pattern that looks like fine oil drops scattered on the surface of
water. Its ethereal appearance is very worth seeing (Figure 1).

During the Song Dynasty in China, many tenmoku tea bowls fired in the Jian kiln (in present-day

Fujian Province) were brought to Japan by visiting monks and passed on to feudal lords and other families.

The oil spots and luster were not artificially created by scattering heavy metals in spots, but were the result
of changes in the kiln caused by firing conditions. The true nature of luster is a “structural color” that is
created by the wavelength of light.

Why does the beautiful structural color appear? In the mid-20th century, a renowned ceramics
researcher and inorganic chemist proposed that the luster of yohen tenmoku tea bowls was due to “thin-
film interference” on the surface of the bowl, and this theory has since been accepted. Thin-film
interference is aphenomenon in which light waves reflected from the front and back of a thin film interfere
with one another, and can be seen, for example, in the iridescent surface of a soap bubble.

Ebizuka is an optical engineering specialist who has
been involved in the development of grisms (a
spectroscopic device that is a combination of a prism
and a transmission diffraction grating to diffracted light
of any desired wavelength in a direct vision direction) for
the Subaru Telescope, but he became involved with the
yuteki tenmoku tea bowl through an unexpected turn of
events. “Photographer Nishikawa Shigeru, known for
his excellent images including of national treasure
tenmoku tea bowls, was taking photographs with good
color balance by lighting his subjects with a planar light
source (a flat-illumination light source) equipped with  pr. Epizuka Noboru
two types of LEDs. The lighting fixture manufacturer
asked us to investigate the relationship between color
and lighting,” says Ebizuka.

The clue was the wrinkles on the surface

A little over 10 years ago, a researcher proposed a theory for the luster of tenmoku tea bowls that was
different from thin-film interference. Ceramics researcher and potter Nagae Sokichi asked materials
scientist Fukushima Nobuaki (then at Toyota Central R&D Labs) to use a scanning electron microscope
(SEM) to examine a fragment of a Jian Kiln-made “Nogime Tenmoku” tea bowl he had. In this type of
tenmoku tea bowl, the glaze flows and creates a pattern that looks like elongated oil spots, and the luster
appears there.

SEM images showed periodic wrinkles on the surface of the fragments. The shape was reminiscent of
wind patterns in the desert or the surface of the brain (Figure 2 left). It was thought that the wrinkles were
caused by the difference in the shrinkage rate of the glaze that occurred during cooling after firing between

Discuss Japan—Japan Foreign Policy Forum
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the glassy layer and the surface polycrystalline layer (The DF-STEM image of figure 2 right). Therefore, a
theory was proposed that “the period of the wrinkles is equal to the wavelength of visible light, so the
reflected light interferes and creates the iridescence.”

Figure 2: Fragment of the Nogime Tenmoku tea bowl (Left: SEM image of surface, Right: DF-STEM
(Dark field scanning transmission electron microscope) image of cross section)

Periodic wrinkles can be seen on the surface in the left panel. White area between resin and glassy phase
is polycrystalline layer in the right panel. (Reprinted from the article published in Toyo Toji (oriental ceramics)
Vol. 41, NAGAE, Soukichi IX/ FUKUSHIMA, Yoshiaki, “Research on Song Dynasty Jian Ware Tea Bowls”)

Ebizuka learned about this paper on the “wrinkle” while researching tenmoku tea bowls. He then
increased the saturation of an image of the Yuteki tenmoku tea bowl taken by Nishikawa and observed a
green color surrounding the bright blue of the luster.

“When I saw that, I realized that the ‘wrinkles’ functioned as ‘diffraction gratings’ and were the order
of the colors of a spectrum. That's when the ‘diffraction grating’ and the ‘wrinkles’ were connected. It was
serendipity,” he recalls. It was an inspiration that only an optics expert could have. In a sine curve-shaped
surface, or in adiffraction grating with tiny triangular prisms arranged periodically, the shorter the period,
the light spreads (diffracts) wider. For each grating period, the light waves are shifted by one wavelength,
or an integer wavelength excluding O, overlapping and amplifying each other at a diffraction angle that
depends on the grating period and the wavelength of the light (multiple interference). The periodic two-
dimensional wrinkles on the glaze surface can play the role of a diffraction grating on a sine curve-shaped
surface.

Until now, there may have been no optics experts among the authors of papers discussing the oil spots
and luster of tenmoku tea bowls. This was probably the first observation from an optics perspective. The
world of ceramics and the world of optics, which had never been connected, came into contact through
photography and lighting, and a new interpretation was born.

Calculations support diffraction grating theory

Ebizuka and Dr. Okamoto Takayuki (Co-author of the paper on Brilliance of the Oil Drop Tenmoku Tea
Bowl of National Treasure) attempted to support the diffraction grating theory with calculations,
assuming that the oil spots under the luster have a two-dimensional sine curve wrinkled structure with a
metallic iron reflective layer on the back, derived from the glaze (Figure 3).

4 Original paper information: Nagae / Fukushima, Toyo Toji, 41 (2011) 35-45
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Figure 3: Oil spots where luster is observed are assumed to be a wrinkle structure
The wavelength and position of the diffracted light were estimated based on the assumption that

there are periodic wrinkles on the sine curve-shaped surface of the glaze and a reflective layer of
metallic iron on the back surface.

First, the saturation of the images taken by Nishikawa was increased to make the reflected light from
the planar light source and the color of the luster more visible. The shape of the tea bowl was obtained
from multiple Nishikawa images. In the case of light with wavelength of 400 nanometers (nm, 100 nm is
1/10,000 mm) was shone on it with a fixed position for the bowl, camera and planar light source, the
reflected light from the planar light source and the position of the blue-green luster on the inside of the tea
bowl indicated that the period of the wrinkles was estimated to be 900 nm. Calculations under these
conditions showed that the blue-green luster could be explained without contradiction even if it was
assumed that the glaze was 50-100 nm thick and that the light was diffracted by a two-dimensional
wrinkle structure.

Conversely, “these calculations allow us to determine that the Yuteki tenmoku tea bowl should have
brilliant diffraction when illuminated by a point source with aspherical spread,” says Ebizuka. This finding
may provide clues for lighting that will bring out the best in the tea bowl when it is displayed or
photographed in a museum.

Attempts to recreate tenmoku tea bowls with their beautiful oil spots and luster have been made in
Japan since the 14th century. Even today, Nagae and many other potters continue to meet this challenge
atahigh level. “If we can find the conditions for the formation of a thin polycrystalline layer on the surface
of the glaze and the cooling speed that creates wrinkles, we may be able to reproduce the luster of the
Yuteki Tenmoku tea bowl, a national treasure,” says Ebizuka. The results of this research may provide
clues to reviving the mysterious luster that was born in the Jian Kiln in China nearly 1,000 years ago.

The current investigation was based on high-resolution images of the tenmoku tea bowl and electron
microscope photographs of the fragments, but Ebizuka says, “If we have the opportunity to measure the
actual objects, including yohen tenmoku tea bowls, we may be able to uncover even more new facts using
the latest technology.” Ebizuka is not the only one who is excited about this possibility.
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Related article links

Press release dated October 11, 2023: “Exploring the secrets of the luster of the national treasure Yuteki

Tenmoku tea bowl” (in Japanese)
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JST: Science Japan - November 29, 2023: “RIKEN discovers the secret behind the color and luster of the

‘Yuteki Tenmoku’ Tea Bowl, a national treasure”
https://sj.jst.go.jp/news/202311/n1129-02k.html
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Senmonka, Tenmoku jawan ni ldomu (Optics Expert Takes on Tenmoku Tea Bowl), which was published
in “Kenkyu Saizensen” (Research Frontiers) (February 9, 2024) in RIKEN Kurozuappu Kagaku-do 2024

This article was translated and reprinted with permission from the RIKEN institute, from Hikari no
(Close-up Science Kagaku-do [the way of science] 2024).
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Reportage and composition: Furugori Etsuko / Photography: Furusue Takuya / Production cooperation:

https:/Awww.riken.jp/pr/closeup/2024/20240209 1/index.html (in Japanese)
SciTech Communications
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