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ﬁe}ll %% Tt v Generation and measurement of attosecond pulses
Katsumi Midorikawa, D. Eng. v" Attosecond dynamics in atoms and molecules

v XUV nonlinear optics

v Ultrashort intense lasers
v Multiphoton microscopy
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Generation of sub-cycle optical vortex pulse
(Senior Research Scientist) + The sub-cycle Gaussian pulse involving a spectral

Yasuo Nabekawa, Yutaka Nagata component with more than one-octave bandwidth was
(Senior Scientist) Keisuke Isobe
(Research Scientist)

Tomoya Okino, Takashige Fujiwara, Sagnac interferometer with the minimum chromatic
Yu-Chieh Lin, Kaoru Yamazaki (Special

converted to an optical vortex (OV) pulse by using a

o dispersion.
Temporary Research Scientist)
Tohru Kobayashi « Owing to the specially designed 2D f-2f interferometer,
(Postdoctoral Researcher) we successfully demonstrated that the chiral wavefront
Lu Xu, Giang Nhan Tran ) i
(Special Temporary Employee) of the OV pulse was rotated with the alteration of the
Takiko Wakabayashi carrier envelope phase (CEP) of the sub-cycle OV pulse.

Yu-Chie Lin, Katusmi Midorikawa and Yasuo Nabekawa, "Wavefront control of
subcycle vortex pulses via carrier-envelope-phase tailoring," Light: Science &
Applications 2023, 12: 279.DOI 10.1038/541377-023-01328-7.




Extreme Photonics Research Group

Attosecond Science Research Team
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Fig.1 Schematic of Sagnac interferometer adopted as a
mode converter to generate the subcycle OV pulse.
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Fig.2 Snap shots of the rotating spiral interference fringes
of the subcycle OV pulse upon scanning the CEP. These
were observed with the newly developed 2D f-2f
interferometer.

SEBAE LT — 2 SBBEREN, TTF10I1L%
BNV A DRSZERSEEASR(E/ NIV EBETO T 7 1)
(BRI,

Fig.3 Spatio-temporal wavefront (left panel) and the
intensity profile (right panel) of the subcycle OV pulse
retrieved from the measured data.

The carrier-envelope phase (CEP) of an
ultrashort laser pulse is getting more crucial to
specify the temporal characteristic of the pulse’s
electric field when the pulse duration is getting
shorter and attains the sub-cycle regime, where
the pulse duration of the intensity envelope is
shorter than one cycle period of the carrier field
oscillation. When such a sub-cycle pulse involves
a structured wavefront as is contained in an
optical vortex (OV) pulse, the CEP should have an
impact on not only the temporal but also the
spatial characteristic owing to the spatio-
temporal coupling in the structured optical pulse.
Nevertheless, the direct observation of the spatial
effect with the CEP control has not been
demonstrated to date.

In  this study, we demonstrated the
measurement and control of the spatial
wavefront of the sub-cycle OV pulse by adjusting
the CEP. To generate sub-cycle OV pulses, we
integrated an optical parametric amplifier
delivering sub-cycle Gaussian pulses and a mode
converter of a Sagnac interferometer, featuring
adequate spectral adaptability. The pulse
duration of the generated OV pulse was 4.7 fs at
the carrier wavelength of 1.54 um. To confirm the
wavefront control with the alteration of the CEP,
we have developed a novel f-2f interferometer
that can exhibit spiral fringes originating from the
spatial interference between the sub-cycle OV
pulse and the second harmonic of the sub-cycle
Gaussian pulse serving a parabolic wavefront as a
reference, resulting in the successful observation
of the rotation of spiral interference fringes
during CEP manipulation.
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Research Subjects
v' Generation of ultrashort pulses and development of ultrafast

spectroscopic methods

v Elucidation and control of molecular dynamics in the condensed

phase by ultrafast spectroscopy

v" Observation and elucidation of molecular dynamics at interfaces
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Unified Picture of Vibrational Relaxation of OH
Stretch at the Air/Water Interface

Evaluating reliable vibrational relaxation time (T,) of OH
stretch motion at the air/water interface using phase-
sensitive, time-resolved nonlinear optical spectroscopy.
Direct observation of the conversion from free OH to
hydrogen-bonded (HB) OH at the air/water interface.
Providing a unified picture of the vibrational relaxation
pathway of the OH stretch at the air/water interface.

Reference: W. Sung et al. Unified picture of vibrational relaxation of OH stretch at the
air/water interface, Nat. Commun. 15, 1258 (2024).




Extreme Photonics Research Group

Ultrafast Spectroscopy Research Team
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Fig.1 Time-resolved AImy@ spectra of the air/water interface upon
excitations at (a) 3300 cm-! (low-frequency side of the HB OH stretch),
(b) 3500 cm' (high-frequency side of the HB OH stretch), and (c) 3700
cm! (free OH stretch).
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The elucidation of the energy dissipation process is
crucial for understanding various phenomena
occurring in nature. Yet, the vibrational relaxation and
its timescale at the water interface, where the
hydrogen-bonding network is truncated, are not well
understood. In this study, we focus on the water OH
stretch at the air/water interface and investigate its
vibrational relaxation by femtosecond time-resolved,
heterodyne-detected  vibrational ~ sum-frequency
generation spectroscopy. The temporal change of the
vibrationally excited hydrogen-bonded (HB) OH stretch
band (v=1—2 transition) is measured (Fig. 1), enabling
us to determine reliable vibrational relaxation time (T,).
The T, times obtained by direct excitations of HB OH
stretch with femtosecond infrared pulses are 0.2-0.4 ps
(Fig. 2), which are similar to the T, time in bulk water.
The delayed rise and the following decay of the excited-
state HB OH band are observed with excitation of free
OH stretch, indicating conversion from excited free OH
to excited HB OH (~0.9 ps) followed by relaxation to
low-frequency vibrations (~0.3 ps). Our study provides
a complete set of the T, time of the interfacial OH
stretch and presents a unified picture of its vibrational
relaxation at the air/water interface.
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Fig.2 T, times of free- (blue square) and HB OH stretch (red square) at
the air/water interface plotted against the excitation frequency. For
comparison, the T, times of bulk water from literature are also shown
(green triangles and bars).

*van der Post et al. Nat. Commun. 6, 8384 (2015). **De Marco et al. /.
Chem. Phys. 145,094501 (2016).
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Research Subjects

v" Exploration of practical applications of optical lattice clocks

v' Establishment of relativistic geodetic technology

v' Development of the next-generation transportable optical
lattice clocks
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Development of a transportable optical lattice clock
for relativistic geodesy

« International comparison of optical lattice clocks
towards the redefinition of the second

« Remote comparison of optical lattice clocks using a
long-distance optical fiber link

 Development of next-generation transportable
optical lattice clocks




Extreme Photonics Research Group

Space-Time Engineering Research Team
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Fig.1 Long-distance optical fiber link between RIKEN (Wako) and
NAOJ (Mizusawa). An optical lattice clock is transported to NAOJ,
and the frequencies of the RIKEN clock and the NAOJ clock are

remotely compared using the optical fiber.

Space-Time Engineering Research Team s
developing technologies for the practical use of
optical lattice clocks. As part of the activities, the
team is currently demonstrating geodetic
applications and developing next-generation
compact clocks.

Optical lattice clocks have achieved an
accuracy of 18 digits, two orders of magnitude
better than that of cesium clocks, and have
attracted attention as candidates for the
redefinition of the second. One of the challenges
is to confirm the consistency of the clocks
worldwide. This year, we transported our clock to
Europe and conducted an international
comparison of Sr optical lattice clocks at RIKEN,
NPL (UK), and PTB (Germany). As a result, it was
confirmed that their frequencies were consistent
with an accuracy more than one order of
magnitude better than the second.

High-precision clocks are expected to be
applied not only to standards but also to various
other 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
measurement of elevation. We are conducting an
experiment in which an optical lattice clock is
transported to the observatory in Mizusawa and
remotely compared with the clock at RIKEN using
an 800 km long optical fiber (Fig. 1). If the
reproducibility of the 1 <m elevation
measurement over a one-year scale can be
realized, it may be possible to observe long-term
ground uplift after the earthquake.

By combining such geodetic technology with
the next-generation compact clock (Fig. 2), we
aim to establish an optical lattice clock network
that can be applied to geophysics through
observations of crustal deformation caused by
plate movement and volcanic activity, and that
can be wused complementary to global
positioning satellite systems and high-sensitivity
gravimeters.
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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 (one-seventh of our previous system),

including the physical package and laser system.
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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
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van der Waals Decoration of Ultra-High-Q Silica
Microcavities for x(?-x() Hybrid Nonlinear Photonics

+ Atomically-thin 2D material integrated high-Q silica
microcavity device

+ Observation of second-order nonlinearity with low-
power, continuous-wave excitation

+ Flexible controllability of nonlinear susceptibility by
van der Waals decoration

Reference: S. Fujii, N. Fang, D. Yamashita, D. Kozawa, C. F. Fong, and Y. K. Kato,
“van der Waals Decoration of Ultra-High-Q Silica Microcavities for x @— x ©)
Hybrid Nonlinear Photonics,” Nano Lett. 24, 4209-4216 (2024).
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Quantum Optoelectronics Research Team

Extreme Photonics Research Group
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In recent years, the utilization of atomically-
thin  two-dimensional materials has been
attracting great attention in various applications
such as next-generation semiconductor devices.
Transition metal dichalcogenides such as
tungsten diselenide (WSe2) exhibit high-quality
direct-transition semiconductor properties in a
single layer with a thickness of approximately 0.7
nm. Moreover, these materials potentially possess
giant nonlinear susceptibilities despite their
ultimate thickness.

Here we demonstrated efficient second-order
nonlinear frequency conversion in a monolayer
WSe2 integrated high-Q silica microcavity with a
low-power, continuous-wave excitation. When a
low-loss hybrid microcavity was pumped by a
telecom laser, a clear peak was observed around
773 nm, which is half the wavelength of the
excitation wavelength,  confirming  the
occurrence of second harmonic generation. We
also revealed the coexistence of second- and
third-order nonlinearities as well as its flexible
control in a single device.

Silica does not inherently exhibit second-order
nonlinearity. This method breaks the intrinsic
properties of material and offers the further
development of nanophotonic devices.

Silica microsphere

M1 (B SQEMEHRSRE L AMLR Y IRAT Y EEFEDERNAT )Y FTNA X () EEESTFEHHES.

Fig.1 (left) Schematics of a high-Q silica microcavity decorated by monolayer WSe,. (right) Scanning electron micrograph image.

Power (dBm)
ro
[S)

IS
=)

-60
1500 1520 1540 1560 1580 1600

Wavelength (nm)

SH Pump I ]
rmtea s SH
Pump h

700 725 750 775 800 825 850
Wavelength (nm)

Signal power (a.u.)
1

B2 () BhEENDHANYT ML () EBRAENEE_SEROAANRY MVEIRIVF—ZA1YT T L
Fig.2 (left) Optical spectrum of the pump light. (right) Observed optical spectrum of the second-harmonic light and the energy

diagram.

1



IR MY —AT % b7 ARSEHER

BREE T E— L v PERXBOEEN RS — L

F—ALY —X&— / Team Leader

ks KRG ML ()
Eiji J. Takahashi, D. Eng.

FY2023 Core Members

(BEEMREE)

8811 BRK (R75)
(R 8)

R ZE

Lu Xu (G&73)
(FRIEAZER)

SR FERER

A= BA

AHE K

RAJPOOT Rambabu

Tran Giang Nhan (3£%5)
ER7OI>L-T7VYVIAL)

Dong Dianhong
(TR R)

A =F

(Senior Research Scientist)
Yasuo Nabekawa (c)
(Research Scientist)
Natsuki Kanda
Lu Xu (¢)
(Postdoctoral Researcher)
Kotaro Imasaka, Kaito Nishimiya,
Dai lkeda, Rambabu Rajpoot,
Tran Giang Nhan (c)
(International Program Associate)
Dianhong Dong
(Assistant)
Ryoko Itai

MET—<

v S58E « B—Y1 )V L—— DR

v B - Ob— LY PR X SIRDRIR
v BEEE X SRIF ORI

v It EFE—LIRICET B

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

FFZE R SR . Research Output
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Development of a TW-class single-cycle laser system

« RIKEN's original laser amplification method called the
advanced DC-OPA

« First demonstration of single-cycle laser amplification

+ Pave the way to shorter wavelength and higher output
energy attosecond lasers

L. Xu, and E. J. Takahashi, “Dual-chirped optical parametric amplification of high-
energy single-cycle laser pulses”, Nature Photonics 18, 99-106 (2024).
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Extreme Photonics Research Group

Ultrafast Coherent Soft X-ray Photonics Research Team
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In high-intensity laser science dealing with an
interaction of light and matter, the "cycle number
of electric field" within a pulse envelope becomes
an extremely important parameter. Ultrafast
coherent soft x-ray photonics research team has
demonstrated a TW-class single-cycle laser
system using DC-OPA.

Our DC-OPA consists of three stages comprising
BiBO and MgO:LN crystals (see Fig. 1) . To achieve
a CEP-stabilized single-cycle pulse, SPM and intra-
DFG have been employed for generating a
broadband seed pulse. Thanks to the DC-OPA
scheme, we have succeeded in developing a laser
system with a pulse duration of 8.5 fs, pulse
energy of 56 mJ, and peak power of 6.5 TW (see
Fig.2). The center wavelength of the output pulse
is around 2.4 um, which achieves single-cycle
electric field within the FWHM of the intensity
envelope.

From our previous experiments on water
window harmonic generation, it is possible to
generate 10-nJ class isolated attosecond pulses
with photon energy region in the 500 - 300 eV
using our developed IR source. This result is
expected to realize soft x-ray attosecond pulses
with sub-GW peak power.

BN TWHR> > 7 IV A 7 )V L—F =2 X7 LOBHEE
Fig.1 TW-class single-cycle laser system based on DC-OPA.
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Fig.2 (a) Reconstructed temporal profile with a pulse duration of 8.5 fs (FWHM), (b) Reconstructed spectral phase (red dashed

line) and measured spectrum after the final DC-OPA stage (black solid line).
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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

3SR, Research Output
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Observation of attosecond rocking-curve effect

« Demonstration of time-resolved electron diffraction with
attosecond electron beams

« Observation of rocking-curve effect induced by optical
electromagnetic field oscillating at ultrahigh speed

« Observation of nonlinear rocking-curve effect induced by
intense mid-infrared light waves.

Yuya Morimoto and Peter Baum, “Field-induced rocking curve effects in attosecond
electron diffraction, ” Phys. Rev. Lett. (accepted).
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Ultrashort Electron Beam Science RIKEN Hakubi Research Team

Extreme Photonics Research Group
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Electron diffraction is a powerful technique that
can precisely determine the position of atoms
and the spatial distribution of electrons inside a
material. The development of attosecond
electron diffraction will allow filming the ultrafast
motion of electrons.

In this study, we performed proof-of-principle
experiments of attosecond electron diffraction.
As shown in panel (a), we generated an electron
beam with a duration of 800 as by a method
using a membrane. We then measured electron
diffractions from a single-crystalline silicon
sample which was excited by a laser light (panel
(b)). The observed diffraction intensity changed
periodically as the delay between the electron
beam and the excitation light wave was scanned
(panel (c)).

The attosecond modulation of the diffraction
intensity is attributed to the dynamics of the
electron beam. The laser electromagnetic fields
modulated the trajectory of the attosecond
electron beam, and the incidence angle to the
sample deviated, resulting in a change in
diffraction intensity (rocking-curve effect). Since
the cycle period of the 1-um light field used here
is 3.4 fs, the diffraction intensity changed on a
shorter attosecond time scale.

The wuse of a laser light with a longer
wavelength causes a stronger effect due to its
longer cycle period. In an experiment using a 7-
um laser light, a nonlinear rocking-curve effect
was observed.

()

Intensity
Al (%)

2 0 2
Delay time (fs)

1 7 b BEFEIICHSITEO Y F I H—THREVAIER, ()FROME, L—F—X (Ff) TRESNBEERER () IT&>T. 7
POYBFE—L (B) HAEHFENS. (b) 7 MEFE—LAIKK>THRALT A ZEEROBEEINGR. (QL—F—HET7 FHBEFE—L

DIBERFE & LT BEITRE,

Fig.1 Experiment to observe the rocking-curve effect in attosecond electron diffraction. (a) Schematic of the experiment. Attosecond electron

beam (blue) is diffracted by a single-crystal film (green) excited by a laser light (red). (b) Transmission diffraction image of a single-crystal

silicon observed by the attosecond electron beam. (c) Diffraction intensity changes with the delay time between the laser light and the

attosecond electron beam.
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NI RTA LZT VT Spatiotemporal dissection of the Golgi apparatus and
(7Y A2 B BHRF the ER-Golgi intermediate compartment in budding
yeast
(Senior Research Scientist) « The new membrane compartment called ERGIC, which
Kazuo Kurokawa, Takuro Tojima acts as a scaffold for Golgi formation, is identified in yeast.

(Research Scientist)
Natsuko Jin, Kumi Matsuura

+ The ERGIC gradually changes its nature to give rise to the

(Technical Scientist) GOlgi-
Daisuke Miyashiro + Observation by super-resolution confocal live imaging
(Technical Staff) microscopy (SCLIM).

Kumiko Ishii, Miho Waga,
Hideo Hirukawa

(Research Part-time Worker)

Kalai Madhi Muniandy Reference: Tojima, T., Suda, Y., Jin, N, Kurokawa, K., and Nakano, A., “Spatiotemporal
. dissection of the Golgi apparatus and the ER-Golgi intermediate compartment in
(Assistant) 9 9
ssistan budding yeast”, eLife, 13, 292900 (2024).
Keiko Tokuda
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Live Cell Super-Resolution Imaging Research Team

Subwavelength Photonics Research Group
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Eukaryotic cells contain a variety of membrane
structures called organelles. The Golgi apparatus,
one of these organelles, plays a central role in
intracellular trafficking by receiving various types
of cargo proteins synthesized in the endoplasmic
reticulum (ER), modifying them through
glycosylation, and sorting and exporting them to
where they are needed.

Takuro Tojima (Senior Research Scientist) and
his collaborators investigated the spatiotemporal
dynamics of the Golgi apparatus in living yeast
cells using super-resolution confocal live imaging
microscopy (SCLIM), which they developed. They
discovered, for the first time in yeast, a
membrane compartment between the ER and
the Golgi, called the ER-Golgi intermediate
compartment (ERGIC), which gradually changes
its nature (cisternal maturation) to give rise to the
Golgi. They also uncovered the detailed process
by which the Golgi further matures into the trans-
Golgi network (TGN), a compartment specialized
for cargo sorting and export.

In the future, the SCLIM technology will reveal
the comprehensive  mechanisms of the
membrane traffic systems and contribute to the
elucidation of the mechanisms of various
diseases caused by the disruption of the
membrane trafficking machinery, as well as the
mechanisms of viral infections.

1 JIVIEDBFZEE 2 A X 0 ADEAE
Fig.1 Schematic diagram of the spatiotemporal dynamics of
the Golgi apparatus
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(magenta) visualized by SCLIM.
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Fig.2 Transition process from the ERGIC (green) to the Golgi
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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

HZM R /Research Output
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Improvement of an extremely photostable
fluorescent protein, StayGold

By making StayGold monovalent, we succeeded in:
« visualizing the inner membrane of mitochondria
+ revealing the dynamics of Condensin | in mitosis

Ando R, Shimozono S, Ago H, Takagi M, Sugiyama M, Kurokawa H, Hirano M, Niino
Y, Ueno G, Ishidate F, Fujiwara T, Okada Y, Yamamoto M, and Miyawaki A.
"StayGold variants for molecular fusion and membrane-targeting applications.”
Nat. Methods (2023). https://doi.org/10.1038/s41592-023-02085-6

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/s41598-024-55213-3
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Biotechnological Optics Research Team

Subwavelength Photonics Research Group
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StayGold, a fluorescent protein (FP), exhibits
over one order of magnitude higher
photostability than the other currently available
FPs (Fig. 1). Targeting StayGold into organelles
such as the endoplasmic reticulum and
mitochondria, we successfully analyzed their
motility at a high spatio-temporal resolution
using super-resolution microscopy.

StayGold, however, has a limitation: it exists as
a dimer. Dimeric FPs targeted to biomembranes
or naturally oligomeric proteins have the
potential to induce artificial structures.

We have made it monovalent by two
approaches. First, we have created tandem
dimers of StayGold by linking the two molecules.
Secondly, we have monomerized StayGold by
introducing mutations into the dimeric interface
without ~ compromising  the  outstanding
photostability (Fig. 1). Using the monomerized
StayGold (mStayGold) under super-resolution
microscopy, we have achieved prolonged
visualization of the inner membrane of
mitochondria at a high spatio-temporal
resolution (Fig. 2).
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Research Subjects

v' Development of algorithms for image processing

v' Development of image processing systems

v" Construction of instrumentation system for bio-research
data creation
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Development of Al system for demarcation of early
gastric cancer

« Computer-assisted diagnosis of early gastric cancer has
been established using endoscopic images, which is
difficult even for experienced gastroendoscopists.

« The pixel-wise probability of cancer presence was
predicted using our efficient Al training scheme for
lesion characteristics.

« The diagnostic accuracy in detecting the extent of
lesions was comparable to that of gastroendoscopists.

Reference:

Takemoto, S., Hori, K., Yoshimasa, S., Nishimura, M., Nakajo, K., Inaba, A., Sasabe,
M., Aoyama, N., Watanabe, T., Minakata, N., [kematsu, H., Yokota, H., Yano, T,
“Computer-aided demarcation of early gastric cancer: a pilot comparative study
with endoscopists”, Journal of Gastroenterology, 58, 741-750 (2023).
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Subwavelength Photonics Research Group

Image Processing Research Team
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Our team aims to contribute to the progress in medical and
life science research from an information science perspective.
Recently, in collaboration with the National Cancer Center East
Hospital, we established an Al-based demarcation system for
early gastric cancer with a diagnostic performance comparable
to that of expert endoscopists.

Gastric cancer has one of the highest mortality rates, and
early-stage detection is known to lead to a relatively good
prognosis. Gastrointestinal endoscopy is very useful in the
diagnosis of gastric cancer and has recently been incorporated
into health screening tests. However, early gastric cancer is
difficult to distinguish from gastritis or inflammation, and as a
result, depending on the endoscopist’'s experience and the
facilities, diagnostic accuracies may differ.

In this study, our Al-based system was trained on image
features of gastric cancer using a small amount of training
data, which enabled the pixel-wise prediction of the presence
of gastric cancer. For validation, consecutive one-year cases
showed that the system correctly detected early gastric cancer
in 130 out of 137 cases (94.9%). In addition, when the extent of
lesions indicated by the Al was compared with those of six
specialists, Al was found to achieve a diagnostic accuracy
almost equal to that of the specialists. Screening with
endoscopy is expected to increase worldwide in the future,
and our results would not only reduce the labor burden of
endoscopists but also help standardize diagnostic accuracy.
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The proposed detection and demarcation scheme uses a convolutional neural network (CNN). A newly captured endoscopic image
input is divided into several block images, which are subjected to probability prediction by CNN. Subsequently, the output

probability of each block image is assigned to each pixel of the i

nput according to a weighted function. Finally, a heat-map image,

which delineates the region of cancer, shows the extent of the lesion.
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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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Rapid lock-in detection in terahertz time domain

spectroscopy using laser repetition rate modulation

« Proposed the use of MHz laser repetition rate in
terahertz time domain spectroscopy, which allowed
faster modulation for lock-in detection

« Fast modulation rates translated to faster detection
time of up to 1 s, which is 100X faster than
conventional systems.

» Demonstrated real-time monitoring of dynamic signal
that is changing with rates of up to 10 kHz.

+ gPlus sensor based AFM was designed for rapid nano-
THz detection
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DC Bias Conventional Chopper
to lock-in
“reference

to lock-in

J_ M !.|.|.|.\.|_;.Fu. ,____|\_,|.|.|.

Our method EOM

KNF 3 v/I\—ZHRWRREE, FflciZRZ2LI/NIVAL—
H—RUBRLBEERZOEEHFRELZTHICHLSZMHZZEH
THz-TDSOD LS.

Fig.1 Comparison of conventional (top) lock-in detection
using optical chopper and our proposed scheme (bottom) of
using the pulse train of the incident femtosecond laser. Our
method allows for to faster modulation reference for lock-in
detection, resulting in rapid data acquisition

In order to detect weak terahertz (THz) signals

from the nanoscale in a room-temperature,
atmospheric-pressure environment where
environmental fluctuations exist, signal

amplification and high-speed signal detection are
important development factors.

THz time domain spectroscopy allows the
simultaneous measurement of refractive index and
absorption of materials. In cases where the THz
signal is buried in large background noise, optical
modulation and subsequent lock-in detection is
often employed to improve SNR. The caveat is that
the fastest detection speed will be limited to half
the modulation frequency.

Our work proposed the use of MHz laser
repetition rate of the femtosecond pulse train as
reference for modulation. Instead of optical
chopper or AC bias, we placed an electro-optic
pulse picker in the pump beam path (Figure 1).

We showed the fastest modulation achievable is
at 40 MHz, half of the laser repetition rate, allowing
rapid data acquisition with the highest signal-to-
noise ratio. Using our system, we reduced the lock-
in time constant to 1 us, which is 100X faster than
commercial systems. We demonstrated real-time
signal monitoring of the time-varying signal with
up to 10 kHz frequencies. Our technique makes the
use of fast optical delay lines and hyperspectral
imaging at video rate frequencies feasible.

Faster THz-TDS mapping

=
Repetition rate dependent 8 Q tho
5 THz-TD5 mapping E
1 —40MHMz —20MHz| £
— 10 MHz 8 MHz E
z 123 —5MHz —aMHz | 2
= —2MHz —1MH: ' t : :
g 4 ] -30 0 30 60
§ Time delay (ps)
] 0 4
= 4 Real time signal monitoring
i E
a
-12 H
&=

-30 a 30 60

Time delay (ps) s i s o
(2 (&) THz-TDSO# Y& LAR#KTE. P cnzmn
AIEE.  (BB) ERETIERELRI00 us TR AT, REF
ETIEESICERFZTUsTOREDATEET. 10kHzD X A F
SV IRESELICERTESLDICGS.

Fig.2 (left) Repetition rate dependent THz-TDS mapping
showing best SNR using 40 MHz, which is half the laser
repetition rate. (right) Our method is capable of faster THz-
TDS mapping and real-time signal monitoring of dynamic
signals up to 10 kHz.
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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

FHZE AR Research Output
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Rapid Manufacturing of Glass-Based Digital Nucleic Acid

Amplification Chips (NAAT) by Ultrafast Bessel Pulses

+ Technique that can fabricate a large-scale micro through-hole
array has been developed by ultrafast Bessel pulses with fast
moving of glass substrates. 20,000 holes can be created in a
single glass substrate within 300 seconds for laser writing.

« After optimization of fabrication parameters, chemical etching
using hydrofluoric acid solution was performed to form
through-holes with a size suitable for digital NAAT.

» NAAT experiment using the created through-hole array was
performed, demonstrating excellent performance for NAAT.
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o Fig.1 Microscopic images of through
@ glass holes fabricated by a single

Bessel pulse: (a) Cross-sectional and
@) ¢ (b) surface images of holes filled

' (upper, left) and unfilled (lower,
_ fﬂﬁi ic right) with water, respectively.

Digital nucleic acid amplification (Digital NAAT) technology
including digital polymerase chain reaction (Digital PCR) is
expected to be a next generation molecular diagnostic
technique that amplifies and detects target DNA or RNA
molecules in biological samples with extremely high
quantitative accuracy and sensitivity.

Digital NAAT requires numerous micro-units to separate
reagent. To fabricate such numerous micro-units, we employed
our technique termed ultrafast laser induced selective etching
(ULISE). In ULISE, a focused ultrafast laser beam is scanned inside
the glass to generate a pattern of modified regions by nonlinear
multiphoton absorption. Subsequent etching with hydrofluoric
acid or alkaline solution can rapidly removes the modified
region, forming desired 3D hollow microstructures. ULISE offers
advantages of precision, high aspect ratio, and minimal damage
in fabrication over the traditional etching methods.

Despite its widespread use in electronic packaging, ULISE has
not been applied to the manufacture of Digital NAAT devices
due to its slow processing speed. To address this, we proposed a
method using ultrafast Bessel pulses combined with a high-
speed positioning stage. By adjusting the Bessel beam’s
focusing length, a single pulse can modify the entire thickness of
glass substrate. With a repetition frequency of several hundred
kHz, this method can create a densely packed array of 20,000
micro-holes on a glass slide within 300 seconds (Fig. 1). This
verified ability of the rapid production of biochips on glass
suitable for digital NAAT. The fabricated biochip was successfully
applied to constant temperature NAAT (RPA) to amplify and
count target DNA molecules with high accuracy (Fig. 2). This
method simplifies the operation and guarantees accurate results,
thus facilitating the large-scale application of digital NAAT.

B2 ASARA7OKR—IV7 LA ZRAWVERT V2 IUNAATRER,
() EMDNADFEESGHETHLEINAZAF Y TOEAE, (b)
BIRILBER DY A 7 OKR—ILT LA DEABEMBERR GXupl >
R) o BBWVARY MMIFHDNAD FDFEZETY o

Fig.2 Constant temperature digital NAAT experiment using a glass
micro-hole array. (a) Photograph of glass chip filled with reagent
containing target DNA molecules. (b) Fluorescence microscope image
(5X objective lens) of micro-hole array after amplification process.
Bright spots indicate the presence of target DNA molecule.

(b) 5x objective
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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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Swept-Source Optical Coherence Tomography Based

on a Tunable Backward Terahertz-Wave Parametric
Oscillator

+ Development of a swept-source optical coherence
tomography (SS-OCT) system based on a backward
terahertz-wave parametric oscillator (BW-TPO) with ~2
mm depth resolution

+ The SS-OCT system based on BW-TPO has applications
in nondestructive three-dimensional imaging and
depth profiling measurements.

In preparation for submission.
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Fig.1 Schematic of the experimental setup. The generated THz-
wave emission from the PPLN was redirected to a Michelson-type
interferometer. The THz-wave beam was split into reference and
sample arms and the interference signal was measured by a
Schottky barrier diode.

A swept-source optical coherence tomography
(SS-OCT) system based on a backward terahertz-wave
parametric oscillator (BW-TPO) was developed. A
slant-stripe-type magnesium oxide-doped
periodically-poled lithium niobate (PPLN) crystal
down-converts the pump beam into a forward-
propagating infrared idler and backward-propagating
THz-wave signal beam according to a quasi-collinear
phase-matching (QCPM) scheme. The frequency
sweep from 0.370-0.530 THz was generated by
rotating the PPLN crystal which leads to different
QCPM conditions and the generation of new idler
and THz-wave frequencies. The THz-wave was
collected and redirected into a Michelson-type
interferometer and the interference signal was
measured with a Schottky barrier diode (see Fig. 1).

Fig. 2 shows the interference signal using two
mirrors as reference and sample objects. The point
spread function (PSF) was calculated via inverse Fast
Fourier Transform (iFFT) of the interference signal.
The peak of the PSF corresponds to the initial path
difference between the two mirrors. The full width at
half maximum (FWHM) of the PSF is 2 mm which is
the experimental depth resolution of the system. The
SS-OCT system based on BW-TPO offers an all-optical
and non-contact characterization tool for thickness
evaluation and depth-profile measurements.
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Fig.2 THz-wave interference signal using gold-coated mirrors as

reference and sample objects. Shown in the inset is the PSF
calculated via iFFT. The FWHM is 2 mm which corresponds to the
experimental depth resolution of the system.
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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
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Development of the kinetic inductance detectors for

high sensitive particle detection

« Development of the Kinetic Inductance Detectors
(KIDs) with ultra-high resolution and ultra-low
threshold of energy.

« Studying application of KIDs to particle physics
(double-beta decay search, dark matter search).

« Successful demonstration of KIDs operation using a
new substrate material, yttria stabilized zirconia
(YSZ), for double-beta decay search

Reference: Y. Kamei, K. Ishidoshiro, R. Ito, T. Kobayashi, S. Mima, Y. Nakajo, C. Otani, T.
Taino, “Development Of Kinetic Inductance Detector On ZrO2 Substrate For Double-Beta
Decay Search”, Preprint, J. Low Temp. Phys., Oct. 27,2023.

28



Terahertz—wave Research Group

Terahertz Sensing and Imaging Research Team

NEA VR 2 AEHEE (KIDs) (. BEEH The kinetic inductance detectors (KIDs) are detectors based on
REAFFALIBREETHY . FHEEAYOF CISEMN  superconducting resonators and have been applied in the field of
EHSNTEE LI, KIDslZ—ERDBImEIREEMN T X astronomy. KIDs perform energy detection by utilizing the fact
IWE—BAICK W ETN TERFANEC BT EAF] that quasiparticles are created by breaking superconducting
ALTIXIVE—BEEFTVNET, ERFE/EDT-& states due to energy deposition. To create quasiparticles, energy
IR IRIVF—F v v N2A U LED TRV F—HAHE above the 2A, of the energy gap is required. This 2A, of
TIH. TD2AJE—HREICmeVIZRE &/VE L s, superconductors is generally small, around meV order. Thus a
kDY EAEEEAE S ICHNTEWNT X/ —FE,. lower energy threshold and higher energy resolution can be
ENIXIVE—DREENRIEAIAE T, T DI AESE  achieved than with conventional semiconductor detectors. This
DL TERIOBFUMNCEEBLEVSEERST S & feature can be expected to have wide range of applications
TEET, FO—OHPKIFHE T, outside the field of astronomy. One such application is particle

100 & 5 8% 5 DKIDsOEARFALTEE LTz measurements.

WESAERCIYBEEFERTAIET MBEINSE=1% By using a substance that causes the event to be observed as
HeEEmE | LS 1 -— 4 5B HETERESRAE the substrate material of KIDs with structure shown in Fig.1, we
LEDT, AIZIE. IO L%IEFEIALEDSE aim for high-sensitivity observation with its unique detector in
BROBELTEEINTVWB _ERN—4FEEAEF T Which the "observation target = detector itself”. For instance, Zr-
TEFEOD—DOTYT, COEFZEERMEICESHE 94 is one of the nuclei that undergoes double-beta decay, which
BBHITAy FYTRET VO (YSZ) &\ s attracting attention as a key to solving the mystery of the
S EE B A FAUNEKIDs(R2)DEREAIZZE L, #3RQ  universe. To include Zr-94, we proposed the use of KIDs made of
EH0TEE L BEDKIDs & FIREDMEERHF T 5 Yitria stabilized zirconia (YSZ) crystal (Fig.2) and confirmed that
CERRLE LI(K3), R4 IZtictHBEEMEDSE the resonant quality factor is ~10° (Fig.3), which is consistent with
HEBIELTT vithILS ™ LEREBUVEKIDsx L ordinary KIDs. We are also developing KIDs using CaF, substrates
EBERLTHY. FHENFYESOMEREH L for the detection of dark matter, in the hope of unraveling the
feWNWEEZTWVET, mysteries of astroparticle physics.
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BUOEIRD EICEBEEHT/ (8~ HEEN TS, = ¥
Fig.1 Structural schematic of KIDs. The pattern of KIDs is formed =
by superconductor (white) on the substrate (black). r.f;“’
40_
Il i
30, [ I P
P -04 -03-02-01 0 01 02 03 04
2 YSZEAMR%E AW KIDs. (EE)KIDDTH A . (EH)YSZER. (& frequency — fo [MHz]

T) /E8 LTeKIDsDBBMEEE B, (B)RIE Y 7 I<#E zKIDs

Fig.2 Schematic of YSZ-KIDs. (upper-left) Design of KIDs. (upper-  EI3 FARAHRIE TRIE LI HIREE (248 £1DDIAR)

right) YSZ substrate, (lower-left) Micrograph of fabricated KIDs, Fig.3 Resonant structure measured in a dilution refrigerator, Overall
(right) KIDs mounted on measurement jig (top) and magnified (bottom) features.
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(Research Scientist)
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(Special Temporary Research Scientist)
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(Trainee)
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(Assistant)
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ERT—<

v ERFFTHZ-QCLOSRIRN\EIF e EFHE1EHE

v v 7S AEHATHZ-QCLO#FfTFEh

v B, XU, BbFEEEE BV EREERRQCLDBR
v EFEMNTHz-QCLDORIFE

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

FAZERLR . Research Output

T4 F¥vy TELY) - B

emERBWETSNIVYE

FhHRAT— P[/—*f(_THZ—_ . .

QCL)DE Bt DEEFREEE L A

« GaN/AIGaNZTHz-QCLC1.5~15.5 THzO B, CEEHIRH
BRECH D T L= TIS M LT

« GaNHTHz-QCLOZEBHAEDNGaAsR K W MEFZ N & =i
TS LT

« Zn0O/ZnMgO% %A B Mz2.5-13THZE BB HFS Z T IC K
YBEESHMC LTz

Theoretical demonstration of high performance
operation of nitride and oxide semiconductor THz-QCL

» Demonstration of 1.5-15.5 THz 300K operation of
GaN/AIGaN QCL by simulation

« Demonstration of 4 times higher optical gain for GaN
THz-QCL compared with GaAs THz-QCL by simulation

« Demonstration of 300K optical gain of ZnO/ZnMgO QCL
at 2.5-13 THz by simulation
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Terahertz—wave Research Group

Terahertz Quantum Device Research Team

AR TIE. /NBL, BHR - R, THRE. Terahertz quantum-cascade laser (THz-QCL) is
ERERG EEBNF-ZRATF DT INILY K promising as an advanced THz laser source with
BCHBTINIVIEFHAT— KL —Y(THz- small size, high power and narrow emission
QCLDAREZIT>TWVE T, FREFBEDEA linewidth, and are expected for wide variety of
PTNAABEDOHEZITOEICELY . BHEES applications. We are researching on higher
THZ-QCLOXBRZBIELTWE T, . RKBEA operation temperature and output power THz-
EED5-12THZFR A R T Db, ELvEs QCL by introducing novel scheme structures.
{EEEEERBNCQCLOBEAT > TVEY, In this fiscal year, we analytically demonstrated a

SEEIX. THZ-QCLOKRBEIRA R E %= & GIglh wide operating frequency range of THz-QCL using
WBIERNR R Z RIR T 5 o &1CGaN/AlGaNF. GaN/AlGaN and ZnO/ZnMgO semiconductors. It
KU Zn0/ZnMgO & (k% B LN THZ-QCLD ENfEf# was shown that GaN/AlGaN-QCL is capable of
mEITVWE Lz, TO/ER. GaN/AlGaN-QCLIcH 300K operation in a wide range of 1.5 to 15.5 THz,
WT1.5~155 THzOMRILEWEFE TERFIRN AIEE and furthermore, it can obtain four times higher
T. THIC. BRITBLTGaAsFHKTHZ-QCLITEEN4 optical gain than GaAs THz-QCL at 300K
ERWARHENEONSEDL, BT TCRENEL Zn0/ZnMg0O  THz-QCL had a problem in that
fco ZnO/ZnMgO¥Ek7%Z AL THZ-QCLTIE. & optical gain could not be obtained due to
RIELOT7 + / VHEICK B EFEMODTO— FZ quantum level broadening by quite fast LO-
VI EKUHRBHEONG L BELHY LT phonon scattering. It was a shown that the optical
DB TAF1—ZVJ7EMENLEEFSIEICK gain was restored by slowing down the LO-
DLOT # / VHELREZRIRT 5 & T HHE phonon scattering using electron extraction
IEEIE L. 2.5~13 THzOIRL W EE CEREMED through detuning levels and that 300K operation
A[EECH AT ELEITCRENE LTz, was possible at 2.5 to 13 THz.
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Fig.1 Room temperature optical gain in a wide frequency range (1.5 to 15.5 THz) analytically obtained for GaN-based semiconductor QCL
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Fig.2 Operation mechanism of ZnO/ZnMgO-based THz-QCL and analytically obtained wide frequency range (2.5 to 13 THz) optical gain
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(Senior Research Scientist)

Kiwamu Kase, Norihito Saito,
Takafumi Sassa, Shigeharu Moriya,
Tomoki Matsuyama (c)
(Research Scientist)
Katsushi Fujii, Masayuki Murayama,
Takeharu Murakami, Kentaro Miyata,
Masato Otagiri, Manabu Inukai
(Technical Scientist)
Takayo Ogawa, Hiroshi Kasuga
(Postdoctoral Researcher)
Yoshito Ishiki
(Technical Staff)
Michio Sakashita, Yasushi Kawata,
Toshihiro Okashita, Akihiro Tanabashi,
Kei Morishita, Tomohiro Tsukihana,
Saki Miyajima, Hiroshi Matsutaka,
Aya Kashifuku, Norihiro Matsuyama,
Katsuhiko Tsuno (c), Yoko Ono,
Takeshi Matsumoto, Miyuki Nara
(Assistant)
Hiroko Watanabe, Rikako Suzuki
(Part-time Worker)
Yukinori Kunimoto, Hideaki Yamane,
Kazuki Koike, Yutaka Arimoto,
Isamu Takachi, Yoko Uematsu,
Junko Nakagawa, Miwako Inada,
Tadashi Sumikawa
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Research Subjects

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

Development of next-generation agri-photonics research
Development of laser irradiation technology and a laser for space
Development of renewable energy supply systems for hydrogen
energy production, storage, and utilization

Visualizing human judgment in diagnostics of infrastructure
Application to biomedical, agricultural, and industrial measurement
using lasers and photoacoustic wave

BAZEREER Research Output

CrZnSeL—H—IcHBIF2EHEEZRARREEICE DS
HBINHEEFRME - PRI —L > FHBEOBER

« SRERCrInSeFFEIRICEIT 55 > Z LBRULIERET T
DEHCEDRAREBFEEDYIRAE

« BENFAEIET 1)V — ORI K BT/ RN VA
DEBILFHANY MVEFHIE (7.6~16 um)

Development of an ultrabroadband mid-IR coherent
light source based on self-difference frequency
generation in an electronically tuned Cr:ZnSe laser

« The first of self-difference frequency generation under
random quasi-phase-matching in a polycrystalline Cr:ZnSe
gain medium.

« Ultrabroad electronic tunability of nanosecond mid-IR
pulsesin the 7.6 -16 um spectral range through control of
an intracavity acousto-optic tunable filter.
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Photonies Control Technology Team

8 ~ 13 um DAY ~VERIE. DFIENEES
KUORFAEHDORGDORE LTHENTWVWEY, &
DEOIBTREEFETF 21—+ TV UV AERL —H—
&, TETEEHRADFO)E— VIV ITPOHWE

DIFCEDTEETT . BF—LIX10 FU LD,

2~3 um DAY ~VEETENET S Cr2t K= |I-
VI AIb35F A4 RER=X & LIchiN L ——%E8
L. ThozmietRE LSRR T A E
DR EHELTEX LT

AT Tl ZHERECrZnSeD S > 2 LIBES
BWwaZ &tk CriZnSe L —H—HiRIFK THIEEH
(Tm:YAGL —H'—)|CCrZnSe L — ' — &= EEES
EBCERRREICHSTHRIILE Lic, —BRIGEE
BEAFEE SO RITIE, 22D L —F—E5&E
EFEAREROIVEL TV ETH, TOECEAK
%E’Ui 1B DR CHIRENICEEBE SN L —

—fERDOBEREREAEZRYETIENTE. X
?—/ZTA’@’:?(WELC%IB%{I:L\ BEOX DKL
BHAUET,

o, FIRRREIRBATCEENETE 71 IV —

(AOTF) ZAHWTHIRNDKEREF1—Z2079F 5T
tLLct . BEFHEICE 2 EEEREADERRSIH

bfﬁ'o BIAEICKY . HLIE76~16 um £TH
73/\‘—3’%56%@/ EENDBLHIHEF HERFS
ERIBLE LI, TORREEICIE. BEKRTR{EKE

(v, #2L2%F) PatE (HFC CFCE) @
M HRARNANRY MILHES NS T, TS
BRFEHARDDOWISENRE LTHRBATNSZ
EDBFEINE T,

AR TIE. REBICBERE LR AANLRERBWNT,
7-8 umEER ®ICNE—2 #FDN,0 OMERE %
T ISEXREE LTHREAENEBEEZE T 5
TEEHERLE L

(a)
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(a) EFREHIMHECZnSe L —F —( & 5 B2 ERKRFEE DL

i

(a) Schematic of self-DFG from an electronically-tuned Cr:ZnSe

laser.

The spectral range from 8 to 13 pum is known as the
fingerprint region of molecules and the window of the
atmosphere in the mid-IR region. Solid state pulsed lasers
tunable in such a wavelength band are important for
remote sensing and trace analysis of various gas molecules.
From more than a decade, we have developed mid-IR lasers
based on Cr2+-doped II-VI chalcogenides operating in the 2-
3 um range and used them as pump sources for mid-IR
nonlinear frequency downconversion.

In this research, using random phase matching in a
polycrystalline Cr:ZnSe, we have achieved self-difference
frequency generation (DFG) by directly mixing an intracavity
oscillating light with the pump pulses (Tm:YAG laser). While
a typical DFG process requires two pump sources and a
separate nonlinear optical crystal, the present technique
enable an extraction of DFG light directly from the laser
crystal with one pump source, simplifying the optical system
and reducing the production cost, drastically.

Furthermore, by tuning the oscillating wavelength
through an acousto-optic tunable filter (AOTF) inside the
resonator, it is possible to electronically tune the self-DFG
wavelength. Using this method, we achieved an ultrabroad
electronic wavelength tuning of self-DFG in the 7.6 to 16
um spectral range, where characteristic infrared absorption
spectra of aromatic hydrocarbons (toluene, xylene, etc.) and
refrigerants (HFC, CFC, etc.) exist. Thus, it is expected to be
used as an application light source for spectroscopy of such
high molecular weight gas components.

In this research, we used the present light source to detect
trace amounts of N,O, which has an absorption peak in the
7-8 um band, and confirmed that it has sufficient output
power and resolution as an application light source.
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(Senior Research Scientist)
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Hosobata, Tetsuya Aoyama

(Research Scientist)
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FFE

v EBREEREWIITIC & SIS ER R i DI ZT R FE

vV BEMEREBTEF—LEDBEIC K ABREAFEFOIERR

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

FRZERLR . Research Output

BREBEFRFINIEMNT
FelnBF AR RICER

© BB R—N\— 2 SRR TSt ORI
« HERBRBOAXICET 2ERZT Ok

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

« A novel neutron interferometer using supermirror has
been successfully developed

« A spectroscopic consideration on the Qil Drop Tenmoku
Tea Bowl has been conducted
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Advanced Photonics Technology Development Group

Ultrahigh Precision Optics Technology Team

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.
Conventional neutron interferometers use single-
crystal silicon ingot to separate neutron beams by
diffraction, so usable bandwidth of neutron
wavelength  was very narrow. The new
interferometer can use wide range of neutron
wavelnegths generated by pulsed neutron source,
hence there is a very high possibility to greatly
enhance senseitivity. This interferometer is not
only useful for measuring neutron scattering
lengths of various material, but may be useful for
various fundamental physics experiments.

Also a consideration on the brillianace of the
Oil Drop Tenmoku Tea Bowl has been conducted
based on spectroscopic point of view.

FIFNAFRFEEF —LTIE. AERFFOHE
FWHDI 715%025'- E*ﬁmu /EUBIZTT]LLBQT%)EE
FRHEZHEELTVET,

BLEHBARES &EOHR TEHNGEHEFTHET
@ﬁaﬁ%‘ TN LE Lice TEROHPMEFFHFHE

D) AVEEREDA Ty MK BERIIFZEFIB L
HEDOMNEEAET. FBATESREFHEOIERE
ITEED D feDITxt L. FifelcBFE LA —/\—=
S —RImMFFHEE. VAR FROLRE
dt\\ L%EF AR CABICREZIERETE 5N

AIREMA B W £T, TDfes. ZEMEDOHMHE
?ﬁﬂﬁLE/ﬁUEUﬂ%Z}I 59, BRAGEBRYIEZ DR
BITH L TERGY—IVELGDEEAFENE T,
e, DHFEHNIHH S EE TH S mEK BRI
DEEICDOWVWT., BERAFBRTETIEE RE
OHHEMMHAFSE L TWSAEMENH DT &%
TBIHERETVE LT

IR LI R—/N\— 2 S8 TS5t oM (b) .
/onfeFEI7FHIV (BF) BKXUEBD3D CADK
Newly developed supermirror neutron interferometer:
structural configuration (upper) , neutron interferometry sigal
(left bottom) and 3D CAD structure

.
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A consideration on brilliance of the Qil Drop

Tenmoku Tea Bowl
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v B KBDOKFE., T2DTEBER LR F R T LR

Research Subjects

v" Research and development of compact neutron systems for non-
destructive measurement anytime, anywhere.

v' Contributing to preventive maintenance of infrastructure! Neutron
salt meter RANS-p for real bridge measurements and the
transportable neutron system RANS-III.

v' Realization of the on-site use compact neutron system

v" R&D for the water exploration and elemental analysis on the Moon
and Mars

HiZERi SR, Research Output

RANS-IIC & BB UBT— 7 IVEEBDOATBLILERATH
% i IKGEBIE R RN\ DB — eI B P FIR A 7 L
RANS-IIIDSEIEN

- ZBMLEICHFS, mUET—7IVESHRRNERHKAIRIL
« RANS-llIc &K 5 RI{R1E
« BRED S DRGSR DFF

| ZK : RANS-IITDRIZEIE
| 7 —7IVAMR(LRER

Fig. Cable-stayed bridge
cable visualization
experiments with RANS-II.

Challenges in non-destructive visualization of water
stagnation, a factor in the internal degradation of
suspension bridge cable anchorage, using RANS-II -
towards the realization of the portable neutron
source system RANS-III.

+ -Contributes to the prevention of falling bridges.
Visualization of water retention inside suspension
bridge cable anchorage.-New visualization techniques
developed by RANS-IIl.-Development towards the
realization of RANS-III
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Advanced Photonies Technology Development Group
Neutron Beam Technology Team
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AL D RANS-ulc & B1BE

Practical application and social

mplementation of the RANS-u Neutron

Salt meter RANS- u:

+ RANS-u is included in the 'Performance Catalogue for
Inspection Assistive Technology’ of the Ministry of Land,
Infrastructure, Transport and Tourism.

+ RIKEN venture RANSVIEW established (3 April 2023).

+ Measurements at more than 50 locations on 15 bridges /

+ Municipalities: Successful measurement in low-tide rivers
in Ota-ku, Tokyo.

« The 7th Infrastructure Maintenance Grand Prize, Minister
of Land, Infrastructure, Transport, and Tourism Award:
"Technological development of non-destructive inspection
of concrete salinity using neutrons'.

SHRIDRRF

Fig.1 RANS-p salt measurement in low-tide rivers in Ota Ward.
Top left: view of boardings to Nakano Bridge
Top right: bridge abutment measurement using RANS-u

BREIEA VT SAYTFHVAKRE BELEK

RERE

Fig. 2: 7th Infrastructure Maintenance Award,
Minister of Land, Infrastructure and Transport.
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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

FAZER SR Research Output

BIRE DMRIEICE D < BAZEHERBER IR & Sotmid
DN T HeAirha 5% 1

- HAZREOMGEICE D SRR ORET. SmOMHIT.
fHMHIIC. BEFERFREUF. A5 ANMIHFZ XM

« 2023 FEIE. EHEED 555240 TIEKFEZ £

« 3DTVEZ—PERENLICL A AERTORRLZE
DT LUl B 5 72 HExE

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

« 552 manufacturing request was processed in
FY2023 from all RIKEN sectors

« Advanced technological developments such as 3D
printerand ultraprecision machining was
conducted
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Advanced Photonics Technology Development Group
Advanced Manufacturing Support Team
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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 FY2023, 552 manufacturing requests have
been processed. As of April 2023, all the
manufacturing requests are accepted through
Web-based system of R-COMS.

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.

MERL T 42— & DRFETIEREDIRR
Numbers of Manufacturing Requests for each
research sectors of RIKEN

552 Manufacturing requests
for FY2023
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7 FREIEERF — L. Attosecond Science Research Team

(1) FRZEFR (accept) ZF L . Original Papers

1.

Tran G. N., Midorikawa, K., and Takahashi, J. E., “Quantitative diffraction imaging using attosecond pulses”, J. Opt. Soc. Am. B, b14
(2024).

Xu, L. and Takahashi, J. E., “Dual-chirped optical parametric amplification of high-energy single-cycle laser pulses”, Nat. Photo. 18, 99
(2024).

Lin, Y. C, Midorikawa, K., and Nabekawa, Y., “Wavefront control of sub-cycle vortex pulses via carrier-envelope-phase tailoring”, Light:
Sci. Appl. 12,279 (2023).

Nabekawa, Y., and Midorikawa, K., “Analysis of attosecond entanglement and coherence using feasible formulae”, Physical Review
Research 5,033083 (2023).

Yamazaki, K., Goto, S., Yohsino, S., Gubarevich, A, Yoshida, K., and Yamamoto, M., “Surface defect healing during Transformation from
Nanoporous carbons to nanoporous graphenes”, Phys. Chem. Chem. Phys. 25, 32972 (2023).

Vela-Perez, I. Yamazaki, K., et al., “High-energy molecular-frame photoelectron angular distributions: a molecular bond-length ruler”,
Phys. Chem. Chem. Phys. 25, 13784 (2023).

(2) EE - @85 & Book Editions, Review Papers

1.
2.
3.

H]IIRK, )7k, " BREHEROFER LT FHEREANDER", B5 93,1070-1076 (2023).

R, "—BRORKENTIRAS 7 MHRZE", (LFEA 78,21 (2023).

Yamamoto, M., Goto, S., Tang, R. and Yamazaki, K., “Toward three-dimensionally ordered nanoporous graphene materials: template
synthesis, structure, and applications”, Chem. Sci. 25, 32972 (2023).

(3) #B#FEE  Invited Talks

1.

Lin, Y. C,, Midorikawa, K., and Nabekawa, Y., “Generation of sub-cycle vortex pulses”, The High-Intensity Lasers and High-Field
Phenomena Topical Meeting (HILAS), Vienna, Austria, March (2024).

R IBRK, BiESR, #%)15e3E, "B FMRAICNRIT 57 MRREFERR, L—F—FRFMBERBMEIENAR, BT, BA, January
(2024).

Nabekawa Y., “Beamline Delivering XUV Attosecond Pump & XUV Attosecond Control & a Few Femtosecond DUV Probe Pulses”, The
4th International Conference on Optics, Photonics, and Lasers (OPL-2023), Hiroshima, Japan, December (2023).

Lin, Y. C,, Midorikawa, K., and Nabekawa, Y., “Sub-cycle vortex pulse generation and its application,” The 4th International Conference
on Optics, Photonics, and Lasers (OPL-2023), Hiroshima, Japan, December (2023).

Lin, Y. C,, Midorikawa, K., and Nabekawa, Y., “Sub-cycle pulse generation and its applications”, Malaysian National Physics Conference,
online, Malaysian, November (2023).

Midorikawa, K., “Generation and control of sub-cycle optical vortex pulses”, The 2nd int. Conf. on UltrafastX, Xi‘an, China, November
(2023).

1722, " BREARARDI0EZRY IR - T, A FHEHE, R, BA, October (2023).

Midorikawa, K., “Generation and control of sub-cycle optical vortex pulses”, Int. Symp. on Ultrafast Intense Laser Science, Sitges,
Catalonia, Spain, October (2023).

Midorikawa, K., “The third generation attosecond light sources, “Int. Symp. on Ultrafast Phenomena and Terahertz Waves, Qingdao,
China, September (2023).

. Midorikawa, K., “Generation of intense attosecond pulses and application to XUV multiphoton processes”, Nobel Symposium 172

Attosecond Science and Technology, Bastad, Sweden, August (2023).

. Okino, T., “Multiscale ion momentum imaging for investigating ultrafast molecular dynamics”, The 14th International Conference on

Information Optics and Photonics (CIOP2023), Xi‘an, China, August (2023).

. Lin, Y. C, Midorikawa, K., and Nabekawa, Y., “Arbitrary CEP Manipulation for Spatiotemporal Control of Sub-cycle Optical Vortex”,

CLEO/Europe-EQEC Conference, Munich, Germany, June (2023).

. Midorikawa, K., “The third-generation table-top attosecond light sources”, Japan-ELI Joint Workshop on Collaboration in High Power

Laser Science and Technology, Yokohama, Japan, April (2023).



14. Lin, Y. C, "Development of an optical parametric amplifier laser system delivering CEP-stabilized sub-cycle pulses in SWIR region”, The

70th Japan Society of Applied Physics (JSAP) Spring Meeting, Tokyo, Japan, March (2023).

(4) 8. YVERIIL, £XF—ZX#  Meeting, Symposiums and Seminars

1.

Extreme Photonics Seminar, “How to predict X-ray absorption spectra? - First-Principles Calculations and Machine Learning
Approaches -”, Prof. Hidekazu lkeno, February 5, 2023.

Extreme Photonics Seminar, “Ultrafast Spectroscopy and Microscopy Using Supercontinuum Lasers”, Prof. Shang-Da Yang, December
11,2023.

Extreme Photonics Seminar, “Tracking Chemical Dynamics via Soft X-ray Spectroscopy”, Prof. Zhong Yin, October 13, 2023.

(5) #35FHiFE ~ Patent Applications

1.
2.

RZRIE, EREA, TBEA, HERER, B IR, )%, "ERUEMEREDS SNRIEFE", 157E2024-054974, 2024935288
BHBA, HEERE, R)IFRE, “Treacy MEITIE T & TOD/GVD b E—HE B IBHEDE T 7 ALK DA LYy Fr—&ZN
SEAVETF v — 71NV X8R ", FFE2024-055050, 202453 5281 .

EHEN, BEER, RIRE, "RESICHIFIEFEHRETZEL —HYICEIT 5 ASE DB ZRR L IIBIROAD T 7 A 1 MR,
1¥FE2024-054943, 2024535280 .

ERBEAN, BEER &IRE BRI OSMNELGZZRSHREBRORDRREMRANTR", F5HE2024-054981, 2024535281
BRRZER, RIIEE, "REY v MEREERUXEIMEE", FFFE2023-080596, 2023F58168.

(6) BMEIANEFRIE FEY 7R (MERIEG EDBHFESE)  Topics

1.

BHSLA)U—X

MREBAR/ IV A% TG (S — TR ORSZERIEEDHIEICRTh—
https://www.riken.jp/press/2023/20231127_1/index.html

B — 1 —XITBWTFE

BEFE, "REMEONFEMNE - FiREReEES X 2", 2023F115248.

HBEE D FEHRlEAZEF— L~ Ultrafast Spectroscopy Research Team

(1) FREFR (accept) Z2 L  Original Papers

1.

Matsuzaki, K. and Tahara, T., “Sub-shot-noise circular dichroism spectroscopy for the accelerated characterization of molecular
chirality”, ACS Photonics, accepted.

Sung, W., Inoue, K., Nihonyanagi, S., and Tahara, T., “Unified picture of vibrational relaxation of OH stretch at the air/water interface
obtained by time-resolved, heterodyne-detected vibrational sum frequency generation spectroscopy”, Nat. Commun. 15, 1258
(2024).

Kuramochi, H., Tsutsumi, T., Saita, K., Wei, Z., Osawa, M., Kumar, P,, Liu, L., Takeuchi, S., Taketsugu, T., and Tahara, T., “Ultrafast Raman
observation of the perpendicular intermediate phantom state of stilbene photoisomerization”, Nat. Chem. 16, 22-27 (2024).

Gallop, N. P, Maslennikov, D. R., Mondal, N., Goetz, K. P, Dai, Z., Schankler, A. M., Sung, W., Nihonyanagi, S., Tahara, T., Bodnarchuk,
M., Kovalenko, M., Vaynzof, Y., Rappe, A. M., and Bakulin, A. A., “Ultrafast Vibrational Control of Hybrid Perovskite Devices Reveals the
Influence of the Organic Cation on Electronic Dynamics”, Nat. Mater. 23, 88-94 (2023).

Chang, C., Konno, M., Inoue, K., and Tahara, T., “Effects of the Unique Chromophore — Protein Interactions on the Primary
Photoreaction of Schizorhodopsin”, J. Phys. Chem. Lett. 14, 7083-7091 (2023).

Kumar, P., Kuramochi, H., Takeuchi, S., and Tahara, T., “Photoexcited plasmon-driven ultrafast dynamics of the adsorbate probed by
femtosecond time-resolved surface-enhanced time-domain Raman spectroscopy”, J. Phys. Chem. Lett. 14, 2845-2853 (2023).

(2) EE - @K & Book Editions, Review Papers

1.

2.

Tahara, T., “Working on a dream: Bringing up the level of interface spectroscopy to the bulk level”, Bull. Chem. Soc. Japan (Award
Account), in press.
IIGHESS, " BF & DNNZE BV CBRRERINDIGE", L——%t, 52, 122-127 (2024).
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MBS, " EFE DN ZRAVCEERERNDICEDRIREZONA", SANEBFR 74+ F I/ XASReRE 7+ 20X 22
—X1,9,53(2023).

Kubarych, K. J,, Thielges, M. C,, Tahara, T., Elsaesser, T., “Special issue on time-resolved vibrational spectroscopy”, J. Chem. Phys. 158,
160401 (2023).

(3) #31%:88 Invited Talks

1.

10.

Matsuzaki, K., Kuramochi, H., and Tahara, T, “Inhomogeneity of hydrated electrons revealed by transient two-dimensional electronic
spectroscopy”, The 24th East Asia Workshop on Chemical Dynamics (EAWCD 2024), Taiwan, March (2024).

BEE], IR T T L M OREOMBO N TELISREE - 75X 2—DEBERMEREZ 1 I 7R, E17E%HEL —F—0H >
RITL,ER, 128228, (2023).

Tahara, T., “Tracking ultrafast photochemistry at the water surface by phase-sensitive nonlinear spectroscopy”, 12th Asian
Photochemistry Conference (APC2023), Australia, November (2023).

Tahara, T., “Unified picture of vibrational relaxation of OH stretch at the air/water interface obtained by time-resolved HD-VSFG
spectroscopy”, The 9th SFG workshop 2023, 885, 118 12H-13H, (2023).

Nihonyanagi, S., “Molecular-Level Elucidation of Buried Solid/Liquid Interfaces Studied by Heterodyne-detected Vibrational Sum
Frequency Generation”, Structure and Dynamics of Chemical and Biomolecular Systems (SDCBS23) , India, October (2023).

Tahara, T., “Unified picture of vibrational relaxation of OH stretch at the air/water interface obtained by ultrafast phase-sensitive
nonlinear spectroscopy”, The 15th Femtochemistry Conference, Germany, July (2023).

Matsuzaki, K. and Tahara, T., “Sub-shot-noise absorption spectroscopy using entangled photon pairs and its applications to
ultrasensitive concentration and chirality measurements”, Seminar at Max Planck Institute for the Science of Light, Germany, July
(2023).

Matsuzaki, K. and Tahara, T., “Ultrasensitive Concentration and Chirality Measurements Realized by Sub-Shot-Noise Absorption
Spectroscopy Using Entangled Photon Pairs”, CLEO/Europe-EQEC 2023, Germany, June (2023).

Tahara, T., “Ultraviolet resonance femtosecond time-resolved Raman spectroscopy of complex and fundamental molecules”, Time-
Resolved Vibrational Spectroscopy 2023, Netherlands, June (2023).

ZARMIERSE, " FIER A YEDIRIR & BRI REMRNDRE ", B60RIB AN VR U L, f&kd, 5H258-278, (2023).

(4) 8. YVERIIL, £XF—ZX#  Meeting, Symposiums and Seminars

1.
2.

8th Asian Spectroscopy Conference, Niigata, September 3-7 (2023).

1t = 7 —, “Photo-detrapping of Hydrated Electron and Coherent Multidimensional Spectroscopy of Organic Semiconducting Materials”,
T.W. Kee, #15't, 38228 (2024).

+ = F—, “Transient Raman Spectroscopy for Probing Charge Transfer Chemistry”, J. Dasgupta, 03¢, 98 8H (2023).

t = +—, “Ultrafast Spectroscopy of Retinal Proteins and Molecular Materials for Energy Conversion”, S. Haacke, #13%¢, 7822 H (2023).
+ =+ —, "Recent Progress in Ultrafast Spectroscopy of Light-Driven Molecular Motors”, S. R. Meech, #15¢, 7820H (2023).

(5) BWEINEFIH FEY IR MERELE EDIBHESE)  Topics

1.
2.

Nature Chemistry, Vol. 16, No. 1, Front Cover, 202451 B 47 .
L—9—Hi5%, 52%, 35, KK, 2024F3 8208 F17.

BZEMIIZ7 ) Y JMEF—L /Space-Time Engineering Research Team

(1) FEZEFR (accept) ZF L . Original Papers

1.

Okaba, S., Takeuchi, R., Tsuji, S., and Katori, H., “Continuous outcoupling of ultracold strontium atoms combining three different traps”,
Phys. Rev. Appl. 21, 034006 (2024).

Takeuchi, R., Chiba, H., Okaba, M., Takamoto, S., Tsuji, S., and Katori, H., “Continuous generation of an ultracold atomic beam using
crossed moving optical lattices”, APEX 16, 042003 (2023).



(2) EZ - @857 & Book Editions, Review Papers

1.
2.
3.

BFIFSEE, " EBEEEORFREHIHADITEE ESEZSH ? ", CHEMISTRY & CHEMICAL INDUSTRY, (2023).

FEFHE, B300REIC—HLHCBDEN, FRENEE MFEY T X, (2023).

REIER, BANSE, 58, BISER, "1SHBEORE MR FREHC K 3ENFAREDIBELRL", L—Y—H%K, 51585,
506-510 (2023).

(3) #B1%:88 Invited Talks

1.
2.

A

© N

10.
1.
12.

EWHE, R TFREHC L AENRNGRZERE T Y Y 7", EFERBEFER BEKR, LB, 386H, (2024).

BANS, R FREIO OO TGRS ZOMA", RMEFREHERER2023FEE3EEER 1512 - sUARN & =R
1244k , KM, 18238, (2024).

BESE, ST GRERTR, 2 FRET7+—5 L, 75 4>,128158, (2023).

Takamoto, M., “Fundamental Physics with Precision Clocks”, QUPosium 2023, Japan, December (2023).

FLEE, " MBFEHIK TRV T, 2F MRS, 11828H, (2023).

Katori, H., “Making optical lattice clocks compact and useful for real-world applications”, 28th International Conference on Optical
Fiber Sensors, Japan, November (2023).

BWHRE, e TR HLVLERZ DL S, 5 " Bt ERES, 7, 118178, (2023).

Katori, H., “Development of transportable optical lattice clocks and applications”, The 9th Symposium on Frequency Standards and
Metrology, Australia, October (2023).

Katori, H., “Micius Prize Talk “Optical Lattice Clock: From curiosity-driven research to future technology””, ICEQT 2023, US, September
(2023).

EFEFEE, AR TRETOE e REZRREHAlY, B/ RN—2 3 w2+ —, 5%, 8828, (2023).

§HX§T’£, "ETRETIE THO o KRR D > ¥ —", Q2B 23 Tokyo, &R, 7H20H , (2023).

Katori, H., “Making optical lattice clocks compact and useful for real-world applications”, The 27th International Conference on Atomic
Physics (ICAP2022), Canada, July (2023).

. Takamoto, M., Ushijima, I., Katori, H., “Development of a transportable optical lattice clock and its applications”, The 31st annual

international Laser Physics Workshop, online, July (2023).

. BEEE, "FFOLBENT B A T AERROFAMICDEC”, CREST IEFHM RNV Y RY UL, BRE,4827H, (2023).
. Katori, H., “Making optical lattice clocks compact and useful for real-world applications”, OPIC2023 (the 12th Optics & Photonics

International Congress), Japan, April (2023).

(4) |E. YVRIIL, ©ZF—F#  Meeting, Symposiums and Seminars

1.

BSERRMETOV I bAVN=D—0 23y 7 50,12 B 18 H (2023).

(5) ¥¥EFHFE ~ Patent Applications

1.

BFWER,"RBF LTy TEE. RFAMER. HXEB. MEFRE 873 E1—4%. 31)b. BF bS5y THE RFANAE
BRURFAE", F5FE2023-222419, 20235125288 .

BEFER, "B, EHERERS L — T —EBE L U9AE", F7E2023-088759, 2023858308 .

EWMFR, 8B, AE, HHRFEMREE. BERFEMAE ME/N\Y -2 ARFEAME Ny 7—I RFEA
/Ny =0 RFFSSTRME/NY r—I EFRBROET /N ABWE/\y 77— RO BNy r—I Y X7 L7, PCT/
JP2023/20033, 202358308 .

IMIFRERR, IREAERE, SHLE, RERE, BARN, NRERR, 722, BEFSHE, B)IIEE, SWBFR, T HERE", PCT/
JP2023/036614, 2023458108

EWEER, BAES, ARE, RTFE—LERER. ME/N\yr—I ARFRETRME/NY r—Y BRFEEANE/NNv - R
FESSTRAME/NNY 7r—Y. EFERUET /NA BBy r—I0 RO, W8/ r—I 2 X7 11", PCT/IP2023/17053, 202345
581H.

EWHE, BAES, AIE, "HMRAF STy TEE. RNy =D RFRETRME/NY 5 —2 RFEETAYE/ Ny —I,
REFTSstRMENy 7r—Y, EFRRWBT N\ XA/ r—I0 RO, 98/\y r—I 2 X7 L, PCT/IP2023/16938, 2023
F4828H.
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(6) WEIANEFRHE FEY IR (MEREL EDIGHEESHE)  Topics

1.

2
3.
4.
5

BHIEHE, SNV —CTRFER. RAGEFRIM FEFRFOSE(IC”, 2024F38118.

BiZHE, “RK - B - BAEF. RET XNV AT TEFARAZZEA THNT 2EREFRZHE", 2024F3878.
BS 7ITV, "% BF EMBR TRRAAAY ) —C—AEXMEIERRORER] ", 2024525248 .

NHKET L, " 74 XE s X7 —)b THEFEET] 7, 2024F1815H.

B, SoERE TR —IERERESET 7, 202359818,

EFAF7rILY FOZ9 AHEF—L .~ Quantum Optoelectronics Research Team

(1) [FESR (accept) Z3E . Original Papers

1.

Fang, N., Chang, Y. R., Yamashita, D., Fujii, S, Maruyama, M., Gao, Y., Fong, C. F., Otsuka, K., Nagashio, K., Okada, S., and Kato, Y. K,,
“Resonant exciton transfer in mixed-dimensional heterostructures for overcoming dimensional restrictions in optical processes”, Nat.
Commun. 14, 8152 (2023).

(2) #81%:88 Invited Talks

1.

Kato, Y. K., “Exciton physics and cavity quantum electrodynamics in air-suspended carbon nanotubes”, The 36th International
Winterschool on Electronic Properties of Novel Materials (IWEPNM), Kirchberg, Tirol, Austria, March 12 (2024).

Kato, Y. K., “Organic color centers in carbon nanotubes for telecom-band single photon generation at room temperature”, 33rd
International Conference on Diamond and Carbon Materials (ICDCM 2023), Palma, Mallorca, Spain, September 11 (2023).

Kato, Y. K., “Carbon nanotubes and atomically thin materials integrated with silicon photonic crystal nanocavities”, 13th International
Conference on Metamaterials, Photonic Crystals and Plasmonics (META 2023), Paris, France, July 19 (2023).

Kato, Y. K., “Excitons in carbon nanotubes meet layered materials: Mixed-dimensional heterostructures for nanoscale photonics”, The
23rd International Conference on the Science and Applications of Nanotubes and Low-Dimensional Materials (NT23), Symposium on
Fundamental, Structural and Optical Properties of 1D and 2D Materials and Their Heterostructures, Arcachon, France, June 6 (2023).
Kozawa D, Wu X, Ishii A, Fortner J, Otsuka K, Xiang R, Inoue T, Maruyama S, Wang Y, Kato YK. Formation of organic color centers in air-
suspended carbon nanotubes using vapor-phase reaction. 243rd ECS Meeting, Boston, Massachusetts, United States, May 30 (2023).

(3) |E. YVRIIL, ©ZF—F#  Meeting, Symposiums and Seminars

1.

42 = F—, Natthajuks Pholsen, Ph.D. student, Iwamoto Group, Research Center for Advanced Science and Technology, The University
of Tokyo, “Toward the Generation of On-Demand Coherent Single Photons for Scalable Quantum Information Processing”, #1%, 38
29H (2024).

=7+ —, Clement Deleau, Postdoctoral Researcher, LAAS- CNRS — National Polytechnic Institute, France “Integrated optical
modulation for sensing applications”, #13¢, 78268 (2023).

+ =7+ —, Ufuk Erkilic, Research Associate, Low Dimensional Nanomaterials Research Group, NTT Basic Research Laboratories, NTT
Corporation “Large-area high-quality conventional and novel TMDCs and their optical properties” #13%, 78118 (2023).

t =7+ —, Jan Heck, Department of Physics, The Cavendish Laboratory, University of Cambridge, “Protein Biophysics in Hollow-Core
Photonic Crystal Fibres: Label-Free Monitoring of Biomolecules in Optofluidic Waveguides”, #15'¢, 58 188 (2023).

=7+ —, Alexey Nikitin, Ikerbasque Research Associate, Donostia International Physics Center, Spain, “Hyperbolic light”, #15%¢, 4810
H (2023).

¥ —, R E—, ERAFAEREFHARRNNEY - FENEFERSHARE BLFE, N\OT ABENOT AL bF /K
FITB 2mEFETFAEEIER] |, #1%¢, 484H (2023).

(4) F5EFHFE ~ Patent Applications

1.

POEREE—ER. /NERAN. BHBA. "RISHIERENRURISHIESZE", F5F82023-190561, 2023F11H58H.

(5) BEINEFE FEY IR (MEREL EDBEEE)  Topics

1.
2.

TECH+, "EBHiG E. RTDBE ST/ FEEORE TCOIRIVF—HIBIRRAFKR", 2023F128208.
Rakuten Infoseek News, "Btz &, RxDREE 2T/ FEERDODRE TCOI XV F—HIBIRKARR", 20235F12820H.



3. TidEER, S/ FEERRE COIRIVF—HIBREZRERE~BERTNAT OBIEZ BV FEERT /A ANDGAITHRF~", 20235F
12RB158.
4. BAEEFHE, EH - FRK - BA - BA F/FEFRECOIRVF—HBREEZRR", 2023F128158.

5. BAODHZE.com, " F/ FEERETCOIRIVF—HBRRERERE BRI T OBEZ BV FEET )\ ANDISRICHF—,
2023%12A158.]

6. BtoBTZ v hTA4—LERCh " /HFEGERECOTR)VF—HIGRRZHR", 2023F128158.

7. FTNAZORF VISV, BHS, F/HERRECIXVF-HBRREERR", 20234128158,

HBEEIb—L Y FRXIEFEMZEF—L  Ultrafast Coherent Soft X-ray Photonics Research Team

(1) FREFR (accept) Z2E  Original Papers

1. Xu, L., and Takahashi, E.J., “Dual-chirped optical parametric amplification of high-energy single-cycle laser pulses”, Nature Photonics
18,99-106 (2024).

2. Tran, G. N., Midorikawa, K., and Takahashi, E.J., “Quantitative diffraction imaging using attosecond pulses”, J. Opt. Soc. Am. B 41,
B14-B25 (2024).

(2) $B7%¥8E  Invited Talks

1. Takahashi, E.J., “Novel ultrafast laser technology for generating gigawatt-class isolated attosecond pulses”, CLEO Euro 2023, Munch,
Germany, June (2023).
Takahashi, E.J., “Generation of 60-mJ, 1-cycle pulses”, ISWAMP 2023, Québec, Canada, July (2023).
Takahashi, E.J,, “Novel Amplification Method for a Single-Cycle Laser Pulse”, OPL-2023 Optics, Photonics and Lasers, Hiroshima, Japan,
Dec. (2023).

4. Takahashi, E.J., “Ampilification of a single-cycle pulse”, International Conference on Ultrafast X 2023, Xi'an, China, Nov. (2023).
BB RB, T MRZEORDDORIVF TWI VIV T A7V L—F =R, L— —Z2RFMEEREMEIFERAR, RR 1A16- 1
9H, (2024).

(3) 2#. YVKRIVL, £ZF—EM#  Meeting, Symposiums and Seminars
1. 7th RIKEN-RAP and QST-KPSI Joint Seminar, #13¢, 1823H (2024).

BE/\ VA EFEHFIERaEBMEF—L  Ultrashort Electron Beam Science RIKEN Hakubi Research Team

(1) FREFR (accept) Z2E  Original Papers

1. Morimoto, Y., and Baum, P., “Field-induced rocking curve effects in attosecond electron diffraction”, Phys.Rev.Lett. (accepted).

(2) EE - @85 & Book Editions, Review Papers

1. FHAEt, 7 NYEBRE S /AT VR 2023/ —NVBBFRE EZ DR,/ FREE, 22 (2), 41-42,(2024).
2. Morimoto, Y., “News&Views: Attosecond movies of nano-optical fields”, Nat.Photon. 17(9), 736-737 (2023).

3. AW, “Award Account: 77 FREF/ IV ZADFE EBFEHFADISA”, Mol.Sci. 17, A0125 (2023).

(3) $B#F5&E  Invited Talks

1. Morimoto, Y., “Electron-atom scattering with attosecond bunched pulses”, ACHIP+ workshop, Germany, March (2024).

2. Morimoto, Y., “Single-cycle Optical Control of Valence Electrons in a Solid and Free Electrons in a Beam”, CLEO 2023, USA, May (2023).
3. FHAM, 7 N OBERETRA A YV IRRICATIEVEHR ", BABERETR B0 BB ESRamRR, BRI,
388H, (2024).

HABE, 7 MOEFEMENEDORRICHIS 4 DIY A", IFFEEEDEDRAHR, ==, 118138, (2023).

FAM, T MEFE LR REDEREIRVIRS> T, 8BRS/ TATA TV VRY UL, KBk, 11H8H, (2023).
HABE, 7 MEF/VUVRICLSBERRAREA ICA LRV ER", B7EIL—Y—INITEFMER, ®R, 8810H, (2023).
s;Amt, 7 NRBERETRA A YV EBIEL T, F7IRBAREMEFRFMERR, 6526H, (2023).

N o vk
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8. FAM, "7 MHEFRA ATV JICEFTEERY EH ", BIEESERLTL Y bOZ Y AHRR, 4878, (2023).

RGBSR A A —Y T F — L Live Cell Super-Resolution Imaging Research Team

(1) FREFR (accept) Z2E  Original Papers

1. Toshima, J. Y., Tsukahara, A., Nagano, M., Tojima, T., Siekhaus, D. E., Nakano, A., and Toshima, J., “The yeast endocytic early/sorting
compartment exists as an independent sub-compartment within the trans-Golgi network”, eLife 12, e84850 (2023).

2. Obata, Y., Kurokawa, K., Tojima, T., Natsume, M., Shiina, I, Takahashi, T., Abe, R., Nakano, A., and Nishida, T., “Golgi retention and
oncogenic KIT signaling via PLC y 2-PKD2-PI4KIIl 8 activation in gastrointestinal stromal tumor cells”, Cell Rep. 42, 113035 (2023).

3. 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) EZE - @857 & Book Editions, Review Papers

1. FERER, RHRE, BRERREMEEIC K YBES NI S RSB ORFZER 4 1+ 3 7 X", BaiEE, 58, 80-83, (2023).

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

(3) 1B1¥58® . Invited Talks

1. FPEIRES, " JIVIRERFEm 2 A F 27 ADORRILEER ", B75EIBAMRENF AR - YV RI DL TESBREBICEIT 54 IV Ax
SRZEBA AT I A~RERLESHKRME~] ,RR,6828H,(2023).

2. HEHBEE, EFEOHBEL, FORBEARELERRR - YVRITL TEREHNSDAY—T ) R, 1181H, (2023).
wRET, B2, PEFRE, "BRERS A TV A =TIV JILEBFIVARTEEEE N LIHiRRE SIS ORER ", $546(0]
BARDEEMFERFER - Y VRIY VL RECATRA NIV VEZXROHEBY X7 L], #F, 12878, (2023).

4. FEIRES,"JILIHE - bV ROIVIEDOREBA A IR, BARBADEENFEREFER - Y VRV VL EETATRA T
IVIEIXDILEY AT L), A, 12878, (2023).

5. Nakano, A, “Paradigm shifts in membrane traffic research — Seeing is believing?”, 5th CIBoG Retreat (16th NAGOYA Global Retreat),
Obu, Japan, February (2024).

6. HEBRE, RICHOBEME CEETVWAMROPOESNZRS", T4/ IT X707 F MITAKA —&fintEzX L 6—, =&, 3831
,(2024).

7. REF,"BRETA TAA—IVIICEKVRATER. FIVARSEEZ VIV BERDERE", BRNFEAREBEEER, B, 38
7H,(2024).

NP HEMTAZEF — L. Biotechnological Optics Research Team

(1) FREFR (accept) ZZ L  Original Papers

1. Hirano, M., Yonemaru, Y., Shimozono, S., Sugiyama, M., Ando, R., Okada, Y., Fujiwara, T., Miyawaki, A., “StayGold photostability under
different illumination modes”, Sci Rep. 14(1):5541. doi: 10.1038/541598-024-55213-3(2024).

2. Ando, R, Shimozono, S., Ago, H., Takagi, M., Sugiyama, M., Kurokawa, H., Hirano, M., Niino, Y., Ueno, G., Ishidate, F., Fujiwara, T., Okada,
Y., Yamamoto, M., Miyawaki, A., “StayGold variants for molecular fusion and membrane-targeting applications”, Nat Methods. doi:
10.1038/s41592-023-02085-6(2023).

3. Uchida, Y., Takahashi, Y., Kurata, C., Morimoto, Y., Ohtani, E., Tosaki, A., Kumagai, A., Greimel, P., Nishikubo, T., Miyawaki, A., “Urinary
lumirubin excretion in jaundiced preterm neonates during phototherapy with blue light-emitting diode vs. green fluorescent lamp”,
Sci Rep.13(1):18359. doi: 10.1038/541598-023-45147-7(2023).

4. Ando, R, Sakaue-Sawano, A., Shoda, K., Miyawaki, A., “Two coral fluorescent proteins of distinct colors for sharp visualization of cell-
cycle progression”, Cell Struct Funct. 48(2):135-144. doi: 10.1247/csf.23028(2023).

(2) EZ . @87 & Book Editions, Review Papers

1. B8, ZILER, ERBE, "KIREAN A =TIV T DI DMBEERNT —/\—1BEE", REREZF Vol41 No16 (1085 ), p.2618-2626,
doi:10.18958/7335-00002-0000604-00 (2023).



(3) #B1%:88 Invited Talks

1.

> wonN

© N o W

9.

10.
1.
12.

ERRZSE, “Casting light on life”, 2B & REBATEMERREER, BN, 3814H, (2024).

EEE, “Casting light on life”, 8532[E] ERATO HAE g ln € = - —, MR, 28148, (2024).

EMESE, “Cruising in the cells”, 2023 FERRAKFHMEYIRMFEFIZMEES, AMRKT, 128158, (2023).

BREE, "D OTCEWVRREEE DR T A T IVA A—I >V X7 L ZEISS Elyra 7 with Lattice SIM2”, 5546[E] B A FEZ
KRIVFavEIS— BER, 12878, (2023).

EMEE, A MEERODNE ", B BB AENMMEFRFERS Y Fa I+ —, BHME, 118158, (2023).

Atsushi Miyawaki, “Cruising in the cell”, OptoRevolution: Exploring the Frontiers of Physiology with Light, China, November (2023).
EERE, MR N EDEIEER, ST-ERATO BHUE R—LA7 FSAT7OY Y bE1E RV RIY DL, BRES, 108178, (2023).
EEE, Rz, (REERIAZER 2023, RRES, 9591, (2023).

EREE, BB RWVENE 2 >\ B StayGold DB R, Rewity Japan @B RN Ut = +—, RRES, 7H26H, (2023).

ERZE, “Cruising in the cells”, B75EMlAENFREFDR, 4> 54>, 68298, (2023).

EHEREE, “Cruising in the cells”, 596EI B AR MERFE e, BHE, 681H, (2023).

EHEREE, “Cruising in the cells”, £112E BAREFE K%, ILOK, 48158, (2023).

(4) &8, YVERIIL, £XF—ZX#  Meeting, Symposiums and Seminars

1.

EMBO | EMBL Symposium Seeing is Believing: Imaging the Molecular Processes of Life, EMBL Heidelberg, Germany, October (2023).

E{RIEIRUEHAZEF — L Image Processing Research Team

(1) FRZEFR (accept) ZF L . Original Papers

1.

Takemoto, S., Hori, K., Yoshimasa, S., Nishimura, M., Nakajo, K., Inaba, A., Sasabe, M., Aoyama, N., Watanabe, T., Minakata, N., lkematsu,
H., Yokota, H., Yano, T., “Computer-aided demarcation of early gastric cancer: a pilot comparative study with endoscopists”, Journal of
Gastroenterology, 58, 741-750 (2023).

Umebayashi, M., Takemoto, S., Reymond, L., Sundukova, M., Hovius, R., Bucci, A., Heppenstall, P. A,, Yokota, H., Johnsson, K., Riezman,
H., “A covalently-linked probe to monitor local membrane properties surrounding plasma membrane proteins”, J Cell Biol. 222 (3):
€202206119, (2023). https://doi.org/10.1083/jcb.202206119

Wang, J., Maeda, E., Tsujimura, Y., Abe, T, Kiyonari, H., Kitaguchi, T., Yokota, H., Matsumoto, T., “In situ FRET measurement of cellular
tension using conventional confocal laser microscopy in newly established reporter mice expressing actinin tension sensor”, Scientific
Reports. 13, Article number, 22729 (2023). DOI: https://doi.org/10.1038/s41598-023-50142-z

Sasaki, S., Mori, T, Enomoto, H., Nakamura, S., Yokota, H., Yamashita, H., Goto-Inoue, N., “Assessing Molecular Localization of Symbiont
Microalgae in Coral Branches Through Mass Spectrometry Imaging”, Mar Biotechnol (2024). https://doi.org/10.1007/510126-024-
10294-z

Fukushima, R., Takamatsu, T., Mori, A,, Sato, K., Okubo, K., Umezawa, M., Takeshita, N., Hasegawa, H., Yokota, H., Soga, K., and Takemura,
H., “Hyperspectral imaging and detection mapping of in vivo biological tissues applying near-infrared laparoscope”, Proc. SPIE
12466. Medical Imaging, (2023). Image-Guided Procedures, Robotic Interventions, and Modeling, 124662K (3 April 2023). https://doi.
org/10.1117/12.2653684

Chu, S., Sudo, K., Yokota, H., Abe, K., Nakamura, Y., Tsai, M., “Human induced pluripotent stem cell formation and morphology
prediction during reprogramming with time-lapse bright-field microscopy images using deep learning methods”, Computer
Methods and Programs in Biomedicine. 229,107264. (2023). ISSN 0169-2607,

Mitsui, T., Mori, A., Takamatsu, T., Kadota, T., Sato, K., Fukushima, R, Okubo, K., Umezawa, M., Takemura, H., Yokota, H., Kuwata, T.,
Kinoshita, T., lkematsu, H., Yano, T., Maeda, S., Soga, K., “Evaluating the identification of the extent of gastric cancer by over-1000 nm
near-infrared hyperspectral imaging using surgical specimens”, Journal of Biomedical Optics. Vol. 28. Issue 8, 086001 (2023). https://
doi.org/10.1117/1.JB0.28.8.086001

R EE,TEE N B, BA X, FEREEE BV EERAT — I VRSER T 1 L2 ", BB IEREE, 905, 35, pp. 313-320
(2024).

Bt EamE, BERNER, SAMET, BEM, UEB—, 25E Z, €8 R, IESZ, "BELI 5D b RITERRIEEDTY
2)UL", TARFEREHXES, 80(22), 23-22018 (2023).
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(2) EZ - @857 & Book Editions, Review Papers

1.

MEAX, E2E FE8 MEKEF, "M AXA—I2VJDX —BEHNEBICLY THRAGVLDOZERD ) — " BRKEIS, 405, 15, pp. 80-86
(2024).

(3) #B1F:88  Invited Talks

1.

MAEF, BEFXK, " RHRENADEEDEZ e I 2 AINORRE", B> VRI U L EFTFHE, M, 28298~381H
,(2024).

MAFRXR, VREFEN:AILORY b, F8EHAEFHRIFHEF MR, #5511, 48148, (2023).

MAEFX, "HHFER I LEREDESZHZRE LT BFAEREGREFER - ALMSEHRER, 88,98178, (2023).

MEBX, "RAGLLDZRD | BFRUEBICKZIRROEBEICHIT T RSO AR EERET) " EEEEETAT £ —5 L5300
EER, AV, 78198, (2023).

HABXK, "/ ORFEEENRE LIEHAIBERN S OEERTZBIRL T, YA/N\— - T4 T AL - TUI 71 VTR biTHATE
&, ®5,9829H, (2023).

MAEX, " EMRBOIRTEEZ RS ", BAKRFAER, #5/11,1186H, (2023).

MEHBR, SRTHEMBEEMERIC LSRR ERERITNORER", B94RI2EM NI 7+ —> L, B, 1182281, (2023).

(4) %35FHFE ~ Patent Applications

1.

2.
3.
4

AHESSE, " HIBI DR RN 21T > 757", FNEHFEPCT/IP2023/005534, 2023528168 .

BHEBX, MTASF, " WEEB. #HEV AT L HEHERCTOT S L, KE2023-111477, 2023F7868.

HESFX, "BROUBES. BRUESZE LU0 E1—42707 5 4" FFE2023-10900, 202357438,

HEHX, "BROUEBEE. BRUESE $L01vE1—427070 5L AEEFEPCT/IP2023/039023, 20235108308 .

(5) BEINEFE - FEY 7R MEREG EDBEHFESE)  Topics

1.
2.
3.

TLAV =X, "AITTRRABDADEEZINAIEIC —REEEPIEDOZIGIEICES —, 2023F6H61.
F—U—RitEE, “EbT B AIEREH", 20235F1081H.
RyEE, "RBEHSELSAAITER", 20234108128.

7 + b 2 EEERIZEF — L Innovation Photon Manipulation Research Team

(1) FRZEFR (accept) ZF L . Original Papers

1.

Chu, C. H,, Chia, Y.-H., Hsu, H.-C,, Vlyas, S., Tsai, C.-M., Yamaguchi, T., Tanaka, T., Chen, H.-W.,, Luo, Y., Yang, P.-C., and Tsai, D. P,, “Intelligent
Phase Contrast Meta-Microscope System,” Nano Lett. 23, 24, pp. 11630-11637 (2023).

Huang, P-S., Chu, C. H,, Huang, S.-H., Su, H.-P., Tanaka, T., and Wu, P. C,, “Varifocal Metalenses: Harnessing Polarization-Dependent
Superposition for Continuous Focal Length Control,” Nano Lett. 23, 22, pp. 10432-10440 (2023).

Kato, R, Maeda, K., Yano, T., Tanaka, K., and Tanaka, T., “Label-free visualization of photosynthetic microbial biofilms using mid-infrared
photothermal and autofluorescence imaging,” Analyst 148, pp. 6241-6247 (2023).

Olaya, C. M., Hayazawa, N., Balgos, M. H., and Tanaka, T., “Dynamic measurement of angular Goos-H nchen shift at surface plasmon
resonance in liquid,” Appl. Opt. 62, 31, pp. 8426-8433 (2023).

Balgos, M. H. M., Hayazawa, N., Tani, M., and Tanaka, T., “Megahertz repetition rate-based lock-in detection scheme for rapid data
acquisition in terahertz time domain spectroscopy,” Rev. Sci. Instrum. 94, 043002 (2023).

Kato, R, Yano, T, and Tanaka, T., “Single-cell infrared vibrational analysis by optical trapping mid-infrared photothermal microscopy,”
148, pp. 1285-1290 (2023).

Balois-Oguchi, M. V., Hayazawa, N., Yasuda, S., lkeda, K., Nguyen, T. Q,, Escao, M. C,, and Tanaka, T., “Probing Strain and Doping along a
Graphene Wrinkle Using Tip-Enhanced Raman Spectroscopy,” J. Phys. Chem. C 127, 12, pp. 5982-5990 (2023).

Liu, X., Chen, M. K,, Chu, C. H,, Zhang, J,, Leng, B., Yamaguchi, T, Tanaka, T., and Tsai, D. P., “Underwater Binocular Meta-lens,” ACS
Photonics 10, 7, pp. 2382-2389 (2023).



(2) EZ - @& Book Editions, Review Papers

1.

2
3.
4.
5

BHRE, " TIXEZv I TINA R, BFIEREEFEREE 106,12, pp. 1153-1155 (2023).

HHES, "BR— A2 T VT IV AZY—T T REZDISANDERRE, 47 O =0 X 42,9, pp. 60-62 (2023).

MR, KEEE, BHRS, " Y Y IIANE e A 23T U 7 IVRESDHOIREIZEHAL" 47~ 0= X 42,9, p. 00 (2023).
ARES, BHIRE, "I—GRBRFAREICS T2 AT U 7 IVAEEER," L——#%E 51, 2, pp. 87-91 (2023).

ARER, BHRE, " A 27 )7 JVAEEE:," #EeiE 43, 1, pp. 3-9 (2023).

(3) #B1F:88  Invited Talks

1.
2.

16.
17.
18.

20.

21.

Tanaka, T., “2.5 Dimensional Metasurfaces,” Meta-lens World Summit 2023, Hong Kong, December (2023).

Tanaka, T., “Metamaterial absorber for ultrasensitive IR spectroscopy,” 4th International Conference on Optics, Photonics, and Lasers
(OPL 2023), Hiroshima, December (2023).

Tanaka, T., “Optical Metamaterials and Their Applications,” RAP-XIOPM Joint Seminar 2023 (Closed), Saitama), December (2023).
Tanaka, T., “Three-dimensional metamaterial absorber for gas molecular sensing,” 2023 MRS Fall Meeting&Exhibit, USA, November
(2023).

HPHES, " AT VT IV A2 =T T RZRAVHHIE, Y& L —F—DORFERM 7 772023 $#58 1 2 F — RIFEIHDIEHIE ~
ARYF—=T T X/ AZIT T Ib~, #E, 1158H(2023).

HPHRS, " FA 2T UTIVEZ DGR, et T « IV LBRES, B, 98148 (2023).

Yen, T.-J, Chen, C.-Y,, and Tanaka, T., “A low-cost, highly stable, superior-efficient heterogeneous photocatalyst by the synergetic
hybrid of 2D-MoS2 nanofilms, 1D-Si nanowires, 0D Au nanoparticles for solar-driven hydrogen evolution,” SPIE Optics+Photonics
2023, USA, August (2023).

Chen, M. K, Liu, X, Luo, Y., Tanaka, T., and Din-Ping Tsai, “Meta-devices for bio-imaging,” SPIE Optics+Photonics 2023, USA, August
(2023).

Oguchi, M. V., Hayazawa, N., and Tanaka, T., “Nanoscale imaging of phonon modes in a plasmonic nano-cavity using tip-enhanced
Raman spectroscopy in ambient,” SPIE Optics+Photonics 2023, USA, August (2023).

. Tsai, D. P, Liu, X,, Chen, M. K,, and Tanaka, T., “Meta-lens for intelligent aerial, underwater, and land Imaging,” SPIE Optics+Photonics

2023, USA, August (2023).

. Tanaka, T, “Vertical MIM metamaterial absorber for IR spectroscopic detection of gas molecules,” SPIE Optics+Photonics 2023, USA,

August (2023).

. Kato, R, Umakoshi, T., Verma, P., Yano, T., and Tanaka, T., “Ultrastable tip-enhanced Raman spectroscopic imaging of 2D material

systems,” SPIE Optics+Photonics 2023, USA, August (2023).

. Yano, T, Kato, R, and Tanaka, T., “All-dielectric nanostructures for highly-sensitive molecular spectroscopies,” SPIE Optics+Photonics

2023, USA, August (2023).

. Yano, T., Kato, R., and Takuo Tanaka, “Nanogap-enhanced biomolecular spectroscopies using plasmonic and dielectric

nanostructures,” SPIE Optics+Photonics 2023, USA, August (2023).

. Tanaka, T, “Three-dimensional metasurface absorber for gas sensing devices,” The 13th International Conference on Metamaterials,

Photonic Crystals and Plasmonics (META2023), France, July (2023).

HHHRE, " REXBHICHETERA2Z2ITUTIV A L/ 70 TN R, ISTHFEAMERS (BEE) (Online), 68138 (2023).
HRE, A 27 1) 7 )V EFRNRE > —," OPTICS & PHOTONICS International Exhibition (OPIE'23), ##Z)11, 4H20H (2023).
Liu, X,, Chen, M. K,, Chu, C. H,, Zhang, J,, Leng, B., Yamaguchi, T, Tanaak, T., and Tsai, D. P., “Intelligent Meta-lens for Aerial, Land, and
Underwater Imaging,” The 12th Advanced Lasers and Photon Sources (ALPS2023), Japan, April (2023).

. Tanaka, T., “Metamaterials and metasurfaces from lens to biosensor,” pLED International Symposium 2023 - Exploring Invisible Light

Technology, Japan, March (2023).

HFPHES, A 27 )7 IVARNAG S CICRXISH,” BERAF 7 A A MO ZI7 ABRtEI+F— T/ BEONRFEAP ISHER.
=, 1H26H (2023).

HPRE, " A2IT7UTIV) BRFT T b AAMOZV ARtz +— /880X FEAP] EBHRE RR, 18138 (2023).

(4) &8, YVERIIL, £XF—ZE# Meeting, Symposiums and Seminars

1.
2.

SPIE Photonics ASIA 2022 “Plasmonics VIII”, China, October (2023).
SPIE Optics+Photonics 2023 “Plasmonics: Design, Materials, Fabrication, Characterization, and Applications XXI”, USA, August (2023).
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(5) WHEIANEFHE PEY IR (MEREL EDIGHEESE)  Topics

1.

2.

International Symposium on Imaging, Sensing, and Optical Memory 2023 (ISOM'23), Xiaoyuan Liu, Mu Ku Chen, Takuo Tanaka, and
Din Ping Tsai, “Best Paper Award of ISOM'23 “Intelligent Meta-devices for Aerial, Land, and Underwater Imaging” (2023) .
ICRYIEF R, HHRS, "IHREFER 7 10— (X2 T U7IVERWeF /T4 S =0 XY 2 5BREIEAZE ] " (2023)

Feim L—Y — I I F—L .~ Advanced Laser Processing Research Team

(1) FREFR (accept) Z2E  Original Papers

1.

Zhang, J., Obata, K., Ozasa, K., Uzawa, T, Ito, Y., Sugioka, K., “Rapid Manufacturing of Glass-Based Digital Nucleic Acid Amplification
Chips by Ultrafast Bessel Pulses”, Small Sci. 4, 2300166 (2024).

Kawaguchi, H., Yasuhara, R., Yang, H., Hori, C, Miyagawa, R., Sugioka, K., Ota, M., Uehara, H.,“Femtosecond vector vortex laser ablation
in tungsten: chiral nano-micro texturing and structuring”, Opt. Mater. Express 14, 424-434 (2024).

Kawabata, S., Bai, S., Obata, K., Ozasa, K., Miyaji, G., Sugioka, K.,” Formation of two-dimensional laser-induced periodic surface
structures on titanium by GHz burst mode femtosecond laser pulses”, Front. Nanotechnol. 5, 1267284 (2023).

Serien, D., Kawano, H., Miyawaki, A., Sugioka, K., Narazaki, A., “Femtosecond laser direct writing of pure three-dimensional fluorescent
protein and its application to physiological pH sensing”, Front. Nanotechnol. 5, 1250395 (2023).

Jipa, F., Florian, P., Icriverzi, M., Popescu-Pelin, G., Budei, D., Axente, E., Sugioka, K., Sima, F., “Titanium surface nanostructuring by
picosecond laser irradiation for surface improvement of dental abutments”, J. Laser Micro/Nanoengin. 18, 127-132 (2023).

Serien, D., Sugioka, K., Narazaki, A., “Towards understanding the mechanism of 3D printing using protein: Femtosecond laser direct
writing of microstructures made from Homopeptides”, Acta Biomater. 164, 139-150 (2023).

Momeni, A., Sugioka, K., “Numerical Simulation of Silicon Laser Ablation with GHz Bursts of Femtosecond Pulses”, J. Laser Micro/
Nanoengin. 18, 109-114 (2023).

Obata, K., Caballero-Lucas, F., Kawabata, S., Miyaji, G., and Sugioka, K., “GHz bursts in MHz burst (BiBurst) enabling high-speed
femtosecond laser ablation of Silicon due to prevention of air ionization”, Int. J. Extreme Manuf. 5, 025002 (2023).

(2) EE - @85 & Book Editions, Review Papers

1.

Bai, S, Sugioka, K., “Strategies in surface-enhanced Raman scattering (SERS) for single-molecule detection and biomedical
applications”, Biomed. Mater. Devices, 1, p.739-750 (2023).

Sugioka, K., “Nanofluidics fabricated by 3D femtosecond laser processing”, Bonse, J., Stoian, R., (Ed.), Ultrafast Laser Nanostructuring -
The Pursuit of Extreme Scales, (Springer, Berlin) p. 1085-1104 (2023).

FEZFER, 27 L—YMIRTFOHBER: 2.7.0 1ECHIT, 2022FEHEERMICET 2REE () NEERMMREBSE) 174
179 (2023).

MRZER, 27 L—YINMIRHFOMISEM: 2.7.3 bW, 2022FENEERMICET 5REE () NEERMRERRE) 201-
203 (2023).

(3) $B#5:878  Invited Talks

1.

Zhang, J,, Obata, K., Ozasa, K., Uzawa, T,, Ito, Y., Sugioka, K., “Ultrahigh speed laser fabrication of numerous glass micro-chambers for
molecular analysis”, SPIE. Photonics West Int. Conf. on Laser-based Micro- and Nanoprocessing XIIV (LBMN XIIV), San Francisco, USA,
Jan. (2024).

Sugioka, K., “Ultrafast laser 3D processing”, 4th Int. Conf. on Optics, Photonics, and Lasers (OPL-2023), Hiroshima, Japan, Dec. (2023).
Keynote talk.

Sugioka, K., “Ultrafast Laser 3D processing for Fabrication of Functional Micro and Nanodevices”, 4th Annual HiLASE Workshop, Dolni
Bfezany, Czech Republic, Nov. (2023). Keynote talk.

Sugioka, K., Bai, S., “Functional biochips and chemical sensors fabricated by femtosecond laser 3D processing”, 2023 Int. Conf, on
Mater. Sci. Technol. 2023 (MS&T 2023), Columbus, USA, Oct. (2023).

Sugioka, K., “Ultrafast laser 3D micro and nanoprocessing”, 12th Int. Conf. on Photo-Excited Processes and Applications (ICPEPA-12),
Suzhou, China, Sept. (2023). Plenary talk.

Serien, D., Sugioka, K., Narazaki, A., “3D printing of pure proteinaceous microstructures”, The 12th Asia-Pacific Laser Symposium (APLS
2023), Hakodate, Japan, Sept. (2023).



15.
16.

17.
18.

Sugioka, K., “Ultrafast laser 3D processing for fabrication of functional micro and nano devices”, 1st Int. Workshop on Laser Mater.
Processing & Appl. (LMPA 2023), Takayama, Japan, Sept. (2023).

Sima, F,, Jipa, F., Staicu, C., Orobeti, S., lonel, L., Bran, A., Axente, E., Sugioka, K., “Transparent material processing by laser technologies
for Lab-on-Chip applications”, The International Conference on processing & manufacturing of advanced materials: processing,
fabrication, properties, applications (Thermec23), Vienna, Austria, July (2023).

Sugioka, K., Bai, S., “Hybrid femtosecond laser 3D processing for fabrication of microfluidic SERS chip enabling attomolar sensing”,
2023 Int. Conf, on Progress in Electromagnetics Research (PIERS 2023), Prague, Czech Republic, July (2023).

. Sugioka, K., Bai, S., “Hybrid femtosecond laser 3D processing fabricating microfluidic SERS chip for attomolar sensing”, 11th Int. Conf,

on Mater. for Adv. Technol. (ICMAT 2023), Singapore, June (2023).

. Sugioka, K., Bai, S., “Hybrid femtosecond laser 3D processing fabricating microfluidic SERS chip for attomolar sensing”, 4th Int. Conf. on

Progress in ultrafast laser-modifications of mater. (PULMM 2023), Nikko, Japan, June (2023).

. Sugioka, K., Obata, K., Kawabata, S., "Femtosecond GHz burst mode processing: New trend in laser materials processing”, 3rd Int. conf.

on sustainable material processing and manufacturing (SMPM2023), Hefei, China, May (2023). Keynote talk.

. Sugioka, K., “Advanced laser processing: 3D micro/nanoprocessing and manipulated laser pulse processing”, CETAL Workshop - Laser

Nanoprocessing for Biology Applications -, Bucharest, Romania, May (2023).

. BEZER, ‘GHz\—XA P E—FT7 T L ML= —INI", 2023FELTHEMMEN Tt AMRRE 5 BRRR, 3858, BR

(2024).

ERZER, "B/ VA L—T—IT DR, Bt F—, 2898, 4> 51> (2024).

MRZER, Jiawei Zhang, "5/ NIVANY €IV E—LILK BTV ZIVPCRF v TOREIER", 2023 FEZ RS Y 7 0t AHE
REBARIRAZEIIRR, 128128, R (2023).

REER, " L= NIAFORHEE ", 2022FEXERKMREG R CEREM I 7 —, 48228, #5% (2023).

INEERER, NIHHER, ANV IO VAR 75 €R 7, BA, BHER, ZEER, "7 A M L—FGHz\-X b E—Flc&2H
HEENT”, L—YMMIFRE100EE2FER, BR, 38196, (2023).

(4) |E. YVRIIL, ©ZF—F#  Meeting, Symposiums and Seminars

1.
2.
3.

SPIE Int. Conf. on Laser-based Micro- and Nanoprocessing XVIII, San Francisco, USA, Jan.-Feb. (2024).

4th Int. Conf. on Optics, Photonics, and Lasers (OPL-2023), Hiroshima, Japan, Dec. (2023).

Advanced Laser Processing Research Seminar, “Contributions to ultrafast laser selective etching processing in fused silica (Dr. Mario
Ochoa, University of Cantabria, Spain)”, Wako, June (2023).

Seim L — — I THIZSt =+ —, “Laser microprocessing and their phenomenological observation (FRATREAERIE, FNAKZE)", F05E
, 128218 (2023).

(5) BEIANEFE FEY IR (MEREG EDHHFESE)  Topics

1.
2.

o3 9 ©® N AW

FTNOZYVRA VA7, "B, BR/NVA L =S Ty F U THEIEESER”, 2024 F18158.

BRI LAV =R T LML= —GHzN\—A M E—F7TL—Y 3> -BERY ) AVERDOL—F—INTEE%
23fEmLE-1, 4B118.

BREFEA S >, "B, Tz LM L—H—] /NVRBBSE TR A4 EBhESmE”, 20235F4812H.

ATNAZG RIS A, "B, BESRSIERD L — -1l TREA23fEm L, 2023548128,

Nikkei Tech Foresight, “EBH/G E. 7z A ML —H—TONMIEE AR 23ZIT", 2023FE4826H.

Adv. Mater. Technol., Back Cover, Vol. 8, No. 11, June 9, 2023.

#2FB== 2R : 2024 SPIE 3D Printing, Fabrication, and Manufacturing Award 2 & .

2= 2R: Light Sci. Appl. Highly Cited Paper Award, Sept., Nov. 2 E.

#2RB== K : Light Sci. Appl. Top downloaded papers of in 2023 Award & .

Y325k The LPM 2023 Outstanding Student Paper Award (Poster) & .

JIER#EA - 42nd annual International Congress on Applications of Lasers & Electro-Optics (ICALEO2023) (235N, Oral Paper Award
(3rd Place) %E.
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FISIANIVYIEERZEF — Ly~ Tera-Photonics Research Team

(1) FREFR (accept) Z2L  Original Papers

1.

Nishida, M., Notake, T., Takida, Y., Hirosawa, K., Ohata, N., and Minamide, H., “High-repetition-rate injection-seeded terahertz-wave
parametric generation pumped by a 1.5 u m sub-nanosecond laser”, Appl. Phys. Lett. 124, 12 121105 (2024).

Satou, A., Negoro, T., Narita, K., Hosotani, T., Tamura, K., Tang, C,, Lin, T.-T.,, Retaux, P.-E., Takida, Y., Minamide, H., Suemitsu, T., and
Otsuji, T., “Gate-readout and a 3D rectification effect for giant responsivity enhancement of asymmetric dual-grating-gate plasmonic
terahertz detectors”, Nanophotonics 12, 23 4283-4295 (2023).

Shirato, M., Takida, Y., Kanno, T., Matsuura, H., Niwano, Y., Minamide, H., Nakamura, K., “Mutagenicity assessment of high-power 1.6-
THz pulse laser radiation”, Photochem. Photobiol. 100, 146-158 (2023).

Muldera, J.E., Nawata, K., Takida, Y., Yadav, D., and Minamide, H., “Tunable backward terahertz-wave parametric oscillator centered at
a high frequency of 0.87 THz with injection seeding”, Opt. Express 31, 15 23966-23973 (2023).

Tamura, K, Tang, C,, Ogiura, D., Suwa, K., Fukidome, H., Takida, Y., Minamide, H., Suemitsu, T., Otsuji, T., and Satou, A., “Fast and sensitive
terahertz detection with a current-driven epitaxial-graphene asymmetric dual-grating-gate field-effect transistor structure”, APL
Photonics 7,12 126101 (2022).

(2) $81%:88  Invited Talks

1.

10.
1.

Muldera, J.E., Nawata, K., Takida, Y., Yadav, D., Minamide, H., “Development of Tunable Sub-Terahertz-Wave Sources Based on
Backward Terahertz-Wave Parametric Oscillation in Periodically Poled Nonlinear Optical Crystal”, the 2023 International Symposium
on Nonlinear Theory and its Applications (NOLTA2023), Catania, Italy, September (2023).

Minamide, H., “Development of Tunable Sub-Terahertz-Wave Sources Based on Backward Advanced sub-terahertz-wave
parametric oscillator with wide tunability of 0.3 THz to 0.9 THz", 24th International Conference on Applied Electromagnetics and
Communications (ICECOM 2023), Dubrovnik, Croatia, September (2023).

Minamide, H., “Ubiquitous high-power terahertz-wave parametric source that opens up a new future for nondestructive testing”, The
10th International Symposium on Terahertz-Related Devices and Technologies (TeraTech-2023), Aizu, September (2023).
Minamide, H., “High-brightness backward THz-wave parametric oscillator for ubiquitous applications”, SPIE Optics + Photonics 2023,
Terahertz Emitters, Receivers, and Applications XIV, 12683-12, San Diego, California, United States, August (2023).

Tamura K, Tang, C,, Ogiura, D., Suwa, K., Fukidome, H., Takida, Y., Minamide, H., Suemitsu, T., Otsuji, T., Satou, A., “Fast and sensitive
THz detection by an asymmetric-dual-grating-gate epitaxial-graphene-channel FET based on plasmonic and photothermoelectric
rectification effects”, PIE Optics + Photonics 2023, Terahertz Emitters, Receivers, and Applications XIV, San Diego, USA, August (2023).
Minamide, H., “Pioneering intense sub-terahertz-wave generation by nonlinear optical effects”, the 41st Samahang Pisika ng Pilipinas
Physics Conference and Annual Meeting (SPP2023), Siargao Island, Philippines, July (2023).

Minamide, H., “Multi-layered, thin-film metamaterial for advanced tera-photonics”, the 3rd Philippines - Japan Terahertz Research
Workshop 2023 (PJTW 2023), Inv4, University of Philippines Diliman, Quezon City, Philippines, July (2023).

Minamide, H., “High-Brightness Injection-Seeded Backward Optical Parametric Oscillation in Sub-Terahertz-Wave Frequencies”, The
9th Tiny Integrated Laser and Laser Ignition Conference 2023 (TILA-LIC 2023), Yokohama, Japan, April (2023).

FHEE, "IEF2X - BBEY T T INIVYEEROREHAR", RIHREZT LY bOZ) ARRR B1EEFAHAER, RR
,3A78,(2024).

R, "BUGEEEST INIVYIRINTG A Ry VRIR", L —F-FRFMEEREHMEERAR, B, 18178, (2024).
REEE, mERE, "BREY T T INIVYIENT A M)y O HBRORFEEZDEFINRSH", BT ERBEFERETT/\1 AH
BR-IA7OET INVYABFRIGEMTR, e, 128228, (2023).

. REGR, BEEE, VY - TIOINVYIENR - IEREREA /N—Ya VAl - SaRiRERA T O AMRER, BR, 8

H31H,(2023).

. mHERE, MulderaJoselito, “/\w 77— RFSANJVYIRINT A M v O RIROSRERAL”, $27E2023FEE/F LI +— (BEXDH

FRPMEEILETOY VBRHMXERR) | @HFAF+F>51>,889H,(2023).

. HHEERE, "SEET SAIVYIECRORHE & IERIEREISA (High-brightness terahertz-wave parametric source and its application

to nondestructive testing)”, 2Z19ERF - 9F - HRFE (AMO) &=, 1la, 6838, (2023).



(3) &8, YVERIIL, £XF—ZE# Meeting, Symposiums and Seminars

1.

[24th Workshop on mm/sub-mm band receiver technology] MRIKEN-NICT Joint Workshop in FY20231 Joint Workshop, Kofu,
November, 20-21, (2023).

(4) %35FHFE ~ Patent Applications

1.

FAHHZRER, BR80T, RHE, AR, IRERE ", $FR2023-139490, 2023488308 .

(5) BEIANEFE - FEY 7R MEREG EDBEHFESE)  Topics

1.

OPTRONICS ONLINE, “BRItKS, TS XEVTT INVYIROERHRER L, 20235F11H278.

TINIVY A A=V JHFEF — L./ Terahertz Sensing and Imaging Research Team

(1) [FESR (accept) Z3E . Original Papers

1.

Sueno, Y., Baselmans, J. J. A, Coppens, A. H. M., Génova-Santos, R. T., Hattori, M., Honda, S., Karatsu, K., Kutsuma, H., Lee, K., Nagasaki,
T., Oguri, S., Otani, C,, Peel, M., Suzuki, J., Tajima, O., Tanaka, T., Tsujii, M., Thoen, D. J., and Won, E., “Pointing Calibration of GroundBIRD
Telescope Using Moon Observation Data”, Progress of Theoretical and Experimental Physics, 2024, 023F01(2024).

De Miguel, J., Hernandez-Cabrera, J. F., Hernandez-Suérez, E., Joven-Alvarez, E. Otani, C., and Rubifio-Martin, J. A, “Discovery prospects
with the Dark-photons & Axion-Like particles Interferometer”, Physical Review D., 19, 6, 062002 (2024).

Hernadndez-Cabrera, J. F,, De Miguel, J.,, Joven-Alvarez, E., Herndndez-Sudrez, E., Rubifio-Martin, J. A,, and Otani, C., “A forecast of the
sensitivity of the DALI Experiment to Galactic axion dark matter”, Symmetry, 16, 2, 163 (2024).

Hernandez-Cabrera, J. F., De Miguel, J., Hernandez-Sudrez, E., Joven-Alvarez, E., Lorenzo-Hernandez, H., Otani, C., Rapado-Tamarit, M.
A., and Rubifio-Martin, J. A., “Experimental measurement of the quality factor of a Fabry-Pérot open-cavity axion haloscope”, Journal
of Instrumentation, 19,01, P01022 (2023).

Feng, C. H., Otani, C,, and Hoshina, H., “Characterization of Different Types of Crystallization from Cocoa Butter by Using Terahertz
Spectroscopy”, Applied Sciences, 14, 35 (2024).

Ikari, T, Sasaki, Y., and Otani, C., “275-305 GHz FM-CW Radar 3D Imaging for Walk-Through Security Body Scanner”, Photonics, 10, 343
(2023).

Wang, L., Chen, M., Lin, T. T., Wang, K., and Hirayama, H., “Interdiffusion limiting on self-consistent optical gain in terahertz quantum
cascade lasers”, Applied Physics Express, 16,072004 (2023).

Wang, L., Lin, T. T,, Chen, M., Wang, K., and Hirayama, H., “Terahertz quantum cascade laser considering compositional interdiffusion
effect”, Applied Physics Express, 16,032007 (2023).

Abe, S, et al. (Kamei, Y., 16 & B ), “First measurement of the strange axial coupling constant using neutral-current quasielastic
interactions of atmospheric neutrinos at KamLAND”, Physical Review D., 107, 072006 (2023).

. Abe, S, et al. (Kamei, Y., 178 B ), "Measurement of cosmic-ray muon spallation products in a xenon-loaded liquid scintillator with

KamLAND”, Physical Review C., 107, 054612 (2023).

. Kamei, Y., Shimizu, I., Teraoka, Y., Yamamura, T., and Shirasaki, K., “Reduction of radioactive impurities in liquid scintillator by using

metal scavengers”, Journal of Instrumentation, 18, P08002 (2023).

. Ishidoshiro, K., Kobayashi, T., Hosokawa, K., Kawamura, Y., Kamei, Y., Mima, S., Otani, C., Suzuki, A. A., Zulfakri, M., and Taino, T., “Kinetic

inductance detectors on calcium fluoride substrate for astroparticle physics”, Progress of Theoretical and Experimental Physics, 2023,
103HO02 (2023).

(2) EE - f@#5i5 & / Book Editions, Review Papers

1.

(AR ] AZR1T, REFEBIE, BPEX, dHREk, AR, IREREH, fiKiEt, £ERE, BER, KAMT, MLUFHE, TR, AIRHLE,
K, AFHK BEEL Y — MKID ICK B RXEA~ERRN EFHEERBE~ " EETS, 59, 1, pp. 34-42 (2024).

(K501 KBHITT, "#858 - 7oL & Beyond 5G/6G DENEICDLNT ", BFJOPTRONICS, 685, Fg& 7 N\ILYVIED
SERRITOER S SRER] |, pp.66-70 (2023).

[K88R] KRBT, " T NIV RMODBEZ Z2EBLICAIF T, 7IIVY T7 /09 —7 —35 La&fE, 20, 1, p.1 (2023).

(#8851 R&H017, Feng, C. H., /NIEE—, " 7 ZN\IVYiKEZ W e BRETARMORIREEE ", 735698, 71, pp. 189-191 (2023).

(#8551 KRBT, MHAE—, SRERRESRBHN 1V D E%E AU GHz - THz HERGEIRINAIRL ", BTIHaEMAL, 43, 3 (2023).
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(3) #B1%:88 Invited Talks

11.
12.
13.

<ER=ZE>

[Keynote] Otani, C., “Walk-through security body scanner”, 2nd International Workshop on Terahertz Technology (IWTT-2), New-Delhi,
India, December 18-19 (2023).

Otani, C,, Ikari, T., and Sasaki, Y., “Development of 300 GHz walk-through body scanner for security gate inspections”, 24th
International Conference on Applied Electromagnetics and Communications (ICECOM2023), Dubrovnik, Croatia, September 27-29
(2023).

Otani, C,, Mima, S., Taino, T., Murayama, R., and Noguchi, T., “Nb thin-film superconducting microwave resonator with high quality
factor for kinetic inductance detectors”, 15th International Workshop on High Temperature Superconductors in High Frequency
Fields (HTSHFF2023), Messina, Italy, September 10-13 (2023).

Otani, C,, Mima, S., Taino, T., Murayama, R., and Noguchi, T., “An Ultra-high-Q Thin-film Superconducting Resonator for Terahertz
Detectors”, 10th International Symposium on Terahertz-Related Devices and Technologies (TeraTech2023), Aizu-Wakamatsu, Japan,
September 4-8 (2023).

Otani, C,, Ikari, T., and Sasaki, Y., “300 GHz THz walk-through body scanner”, 41st Samahang Pisika ng Pilipinas (SPP, Physics Society of
the Philippines) Conference (SPP 2023), Siargao, Philippines, July 19-21 (2023).

Otani, C,, “Terahertz Sensing, Imaging, Applications, and Beyond”, Webinar in Shanghai Normal University, Online, May 12 (2023).
Otani, C,, Ikari, T., and Sasaki, Y., “Development of terahertz walk-through body scanner”, 2023 Korea-Japan Terahertz Forum, Kyoto,
Japan, April 3 (2023).

<ER&#HE>

BB, ELARBE, KT, " T THZ-FMCW L— 2 —A A=V T AW 4+ — 7 AV—BRT « AF¥ v T ORR", BERAER
BS50EIZERAELE 2 HE AV IERIEA A —2 27, Online, 1825H (2024).

REFT, "< A7 ODA )VRINEORSEF E DT VY EIRY, <47 834 U=, Online, 128208 (2023).

- [ EFEREE] KAHNIT, T INVY Y Y VIO EBE, SFSEE DD VARt I F—~T IV T /a0y

—2023~, =#&B, 128158 (2023).

RAHIT, " T INIVYEOGARREE L 8m - BE”, AIRRiT 2+ —, #&5, 11878 (2023).

RBHT, " TINVYIROERERIHEME, 7 4 b =7 A7 + —5 L B2EEHAAESR, KR, 108138 (2023).

ABHITT, ERE, BHEH, ML=, FO2, "SVHRQEEZE Y 54 »F v TRIEEY 17 DIRIHREE OISR, ROFEE [5H
EBF A JukE - EMZEE I S —, 8H, 88108 (2023).

. [EEEIRERE, " TIONVY AN TREENFORRBEL LA I VR, TZAF v VBN IFRE4EFRRE, WR, 6

H21-22H (2023).

(4) 2FE. YVKRIVL, £ZF—EM#  Meeting, Symposiums and Seminars

1.

L

JaAA VT2 3y T TE4EZ VEY T I VERERT— 0 3y TR023FEBH-NICTERTINIVYT—02 3y 7],
ERFF+ Online, 11820-21H (2023).

(A0 ORT IV HEFHRMFZES (MWPTHz)J |, Online, 11A1H (2023).

FR & 3% [48th International Conference on Infrared, Millimeter, and Terahertz Waves (IRMMW-THz 2023)J , Montreal, Canada,
September 17-22 (2023).

EME£5% [10th International Symposium on Terahertz-Related Devices and Technologies (TeraTech 2023) , Aizu, September 4-8
(2023).

E< [20th International Symposium on Low Temperature Detectors (LTD-20)1 , Daejeon, South Korea, July 23-28 (2023).
M15E 7SIV EY R X+t 2 F— (THz-Biz 2023)J , Bm= All About Photonics 2022, RRE Y 4 +,5831H (2023).

(5) #35FHiFE ~ Patent Applications

1.

KRBT, WHES—, EERIR, MERE], /N B850, AARFIB, 7 NIV Y RIS K UZ D8GEAE", FFE2023-200044, 20234F
11H3278.

(6) BMEIANEFRIH FEY IR (MEREG EDHHEESE)  Topics

1.
2.
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RBER®R, "7 5NV EHRARERRHT ", 2023F987H.
RER®W, 2@, "B VR 1757 72023) OBICRZERTRMEMEE. 75NV YIKRER" 202345858



FINIVY EFEFHIEF—L  Terahertz Quantum Device Research Team

(1) FREFR (accept) Z2L  Original Papers

1. Khan, M. A, Yamada, Y., and Hirayama, H., “Progress and outlook of 10% efficient AIGaN-based (290-310 nm) band UVB LEDs", physica
status solidi a — applications and materials science, 29, 2300581 (2024).

2. Ibanez, A, Nikitskiy, N., Zaiter, A., Valvin, P, Desrat, W., Cohen, T, Khan, M. A,, Cassabois, G., Hirayama, H., Genevet, P., Brault, J., and Gil,
B., “Excitons in (Al, Ga) N quantum dots and quantum wells grown on (0001)-oriented AIN templates: Emission diagrams and valence
band mixings”, Journal of Applied Physics, 134, 193103 (2023).

3. Ye F,Wang, Y, Wang,L,Lin, T.T, Zeng, F, Zheng, Y., Hirayama, H., Zhang, R, Shi, Y., and Wang, K., “M-plane GaN terahertz quantum
cascade laser structure design and doping effect for resonant-phonon and phonon-scattering-injection schemes”, scientific reports,
13, 11394 (2023).

4. Wang, L, Chen, M., Lin, T. T., Wang, K., and Hirayama, H., “Interdiffusion limiting on self-consistent optical gain in terahertz quantum
cascade lasers”, Applied Physics Express, 16,072004 (2023).

5. Wang, L, Lin, T.T,, Wang, K., and Hirayama, H., “Clean three-level direct-phonon injection terahertz quantum cascade laser”, Applied
Physics Letters, 122, No. 221103 (2023).

6. Wang, L, Lin, T. T, Chen, M., Wang, K., and Hirayama, H., “Terahertz quantum cascade laser considering compositional interdiffusion
effect”, Applied Physics Express, 16, 032007 (2023).

7. Tomita, A, Miyagawa, T., Hirayama, H., Takashima, Y., Naoi, Y., and Nagamatsu, K., “Investigation of V/IIl ratio dependencies for
optimizing AIN growth during reduced parasitic reaction in metalorganic vapor phase epitaxy”, Scientific Reports, 13, 3308 (2023).

8. Nagamatsu, K., Miyagawa, T., Tomita, A., Hirayama, H., Takashima, Y., and Naoi, Y., “High growth temperature for AIN by jet stream gas
flow metalorganic vapor phase epitaxy”, Scientific Reports, 13, 2438 (2023).

9. FLFEH, siEER, BISITH, WHERETF, KRz, BEMEE, ASRN, fuas, "EREE DA VARELDHD230nm @R IR
LED DBA%", ZR§#Y, 4,479 (2023).

(2) EE - @K &  Book Editions, Review Papers
1. FILSE#E, T8, MRE, " TINIVYEFHART— FL——DEB~SE1Mt, ERRERICAITT~", X7 >A47 X, 35, 47-53,

(2024).
2. FLSEE, TR, MRE, IR BRIEE, ‘T ONIVYEFART - FL—Y—DERESEBORE", AT 7027 X, 42,77-88,
(2023).

3. FILFEH, sIREF), BISTTH, WERETF, Kz, EFEE, AERM, $UBH, "7 7+ 77 £k £230nm AlGaN far-UVC LED D
B", BRA7 0= X, 42,86-93,(2023).
4. FILFEH, RENLD, Far-UVCLEDDER #%&" BTIF 7 b0V X, 42,66-67, (2023).

(3) 1B1¥58® . Invited Talks

1. Hirayama, H., “Progress in 230nm-band AlGaN far-UVC LEDs and demonstration of 100mW class LED panels”, SPIE Optics + Photonics,
San Diego, August (2023).

2. Hirayama, H., Maeda, N., Kashima, Y., Matsuura, E., and Iwaisako, Y., “Development of 230 nm AlGaN far-UVC LEDs for application to
human-safe virus inactivation”, 2nd International Conference on Physics and Its Applications, Los Angeles, July (2023).

3. FILSEE, T INA ADOFKRFERBEE  RENLED & THZ-QCLDORIAEDER ", HEERMRREBRT VA —t 2 +— FH490EHZE
=, 7>Z4>,38198 (2023).

4. FLFHE, “230nm & Far-UVC LED DRIADER~BAZBICEHT 2 VIV ARE LA~ ", BERESR « INT—HERUEHR T+ =
7 ACAEMAEENEER $B2ERARR, 7> 540>, 18268 (2024).

5. LiWANG, "THz2FHRT— FL—T—DRK~ ERZBAZ2EMFZEIRL T, L - —Z2FMERRBUMEIERKR, RR, 15
16-19H (2024).

6. Hirayama, H., Maeda, N., Kashima, Y., Matsuura, E., Oogami, H., Muta, M., Mouri, K., Kawashima, H., and Iwaisako, Y., “200mW power LED
panel with 230nm AlGaN far-UVC LEDs for application to human-safe virus inactivation”, BA}FESERZiiEES 0SJ-JSAP Joint
Symposia on Optics, t/83&, 11827-29H (2023).

7. FILFEH, CEREED AV ARNE220-230nm LED DR, K& L—F—ORFERMT 1772023 ENMRELIF— RENNERD
=FEIME, Bk, 1187-9H (2023).
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8. FILFEH, “UVC, far-UVCLED DERESEBDOREZE " it ERIMEERS JAC) BFEREMTs REKIL Y bOZI7 AR
EEs REARNTN\AROTOEXEISAL , &R, 108168 (2023).

9. FILFH, EARBEERR2I0NMTREN LEDDREDER", £11EEBRMGEEHEDREEL S F— DUHRAREDER S
~JERaEO 1Y~ /R, 10HA8H (2023).

10. FILFEE, TR, MRE, BB, " T NIV EFHRXT— FL——DER", 1678 EMER [L—HY—DOFER) |, #E, 6
A1H (2023).

1. FLFEE, siREH, BISTTH, WERETF, KaZ, fLass, " ANEEE VA IVARE L Z B & LTz230nm & far-UVC LED DBER”,
BFEHRBEEFES NE - BAVXT LSRR, BR, 5826H (2023).

12. Wang, L, Lin, T. T,, Chen, M. X., Wang, K., and Hirayama, H., “Progressing in terahertz quantum cascade lasers: approaching room-
temperature operation based on GaAs and extending to undeveloped frequencies based on GaN”, EFIEHRBEF = LOQEMZRESR, %
&,5H23-248 (2023).

13. WRZE, TR, TR, FLSHE, "BEAOTINIVYETFART— FL—H¥—" EFEREEFERLQEMER, %&E, 5523-248 (2023).

14. FILFEE, T8, MoRZE, T8, BRBEEE, "THZ-QCLOER L SEBDBE~SH Mt ERFEIRICATFT~", 7 NIV IERER M L EE
FRE182EER - MIFtR, R, 48278 (2023).

15. FILFE, " AEEE D A IVARE230nm & Far-UVC LED DBE%”, OPIE23 YR - FERFL I+ —, #E, 4821H (2023).

(4) &8, YVERIIL, £XF—ZE# Meeting, Symposiums and Seminars
1. BE4EIZVIEY T I VERERT—7 Y 3y TEXU2023FEEM-NICTER T IANIVY T—02 3y 7, ILBKZRFF v /N X
ARESTREMEE, 115820-218 (2023).

(5) FFEFiHFE .~ Patent Applications

1. FILHEE, TR, "BAERREFHAT— FL—HY—%K7F", 2024-019664, 2024525 13H.
2. TFLEE, EF, BMCERREFH R — FL—H—%&F", PCT/JP2023/024143, 2023565291 .

HEFHIEFEAIBIFF — L Photonics Control Technology Team

(1) FRZEFR (accept) ZF L . Original Papers

1. Nozawa, S., Saito, N., Kawahara, T., Wada, S., Tsuda, T. T., Maeda, S., Takahashi, T., Fujiwara, H., Narayanan, V. L., Kawabata, T., and
Johnsen, M. G., “A statistical study of convective and dynamic instabilities in the polar upper mesosphere above Tromse”, Earth,
Planets and Space volume 75, Article number: 22 (2023).

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

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

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

5. Abe, S., Adams Jr. J.H., Allard, D., Alldredge, P., Aloisio, R., Ebisuzaki, T., Ogawa, T., Tsuno, K., Wada, S., et.al. and The JEM-EUSO
collaboration, “EUSO-Offline: A comprehensive simulation and analysis framework, “EUSO-Offline: A comprehensive simulation and
analysis framework”, Journal of Instrumentation, Volume 19, (2024).

6. Yamada, S., Saito, K., Maeda, H., Kanda, S., Uemura, T., Ogawa, T., Wada, S. and Hanada, Y., “Evaluation of eating quality of white rice
using Raman spectroscopy with multivariate analysis”, Journal of Raman Spectroscopy, Volume55, Issue4, Pages 493-499, (2024).

7. Hamada, R., Metwally, S., Matsuura, R., Borjigin, L., Lo, CW., Ali, A.O., Mohamed, A.E.A., Wada, S. and Aida, Y., “BoLA-DRB3
Polymorphism Associated with Bovine Leukemia Virus Infection and Proviral Load in Holstein Cattle in Egypt”, Pathogens 2023,
12(12), 1451(2023).

8. Abe, S., Adams Jr. J.H., Allard, D., Alldredge, P., Aloisio, R., Ebisuzaki, T., Ogawa, T., Tsuno, K., Wada, S., et.al. and The JEM-EUSO
collaboration, “Developments and results in the context of the JEM-EUSO program obtained with the ESAF simulation and analysis
framework”, The European Physical Journal C, Volume 83, article number 1028, (2023).



20.

21.

22.

23.

Motizuki, Y., Nakai, Y., Takahashi, L., Hirose, J., Sahoo, Y.V., Yumoto, M., Maruyama, M., Sakashita, M., Kase, K., Wada, S,, Motoyama, H.
and Yano, Y., “A novel laser melting sampler for discrete, sub-centimeter depth-resolved analyses of stable water isotopes in ice cores”,
Cambridge University Press, (2023).

. Abdellaoui, G., Abe, S., Adams, Jr., J.A,, Marchi, Z., Ogawa, T., Wada, S. et al., “EUSO-SPB1 mission and science”, Astroparticle Physics,

Volume 154, 102891, (2024).

. Osama, R., Metawea, M., Nara, M., Murakami, T., Okabe, H., Matsuda, N., Wada, S., Fuijii, K, Ito, Y. and Kawamoto, M., “Aqueous

Suspensions of Carbon Nanomaterials with Platinum Nanoparticles for Solution-Processed Hydrogen-Producing Electrocatalysts”,
ACS Appl. Nano Mater. 2023, 6, 17, 15521-15529, (2023).

. Osama, R, Metawea, M., Nara, M., Murakami, T., Okabe, H., Matsuda, N., Wada, S., Fujii, K, Ito, Y. and Kawamoto, M., “Highly Efficient

Electrocatalytic Hydrogen Production over Carbon Nanotubes Loaded with Platinum Nanoparticles Using Solution Processing”,
Advanced Materials Interfaces, Volume 10, Issue 14 2300094,(2023).

. Miyamoto, H., Shigeta, K., Suda, W., Ichihashi, Y., Nihei, N., Matsuura, M., Tsuboi, A., Tominaga, N., Aono, M., Sato, M., Taguchi, S.,

Nakaguma, T., Tsuji, N., Ishii, C,, Matsushita, T., Shindo, C, Ito, T., Kato, T., Kurotani, A., Shima, H., Moriya, S., Horiuchi, S., Satoh, T., Mori,
K., Nishiuchi, T., Miyamoto, H., Kodama, H., Hattori, M., Ohno, H., Kikuchi, J. and Yokota M., and Hirai, “An agroecological structure
model of compost-soil-plant interactions for sustainable organic farming”, ISME Communications 3(1):28, (2023).

. Murakami, T., Morishita, K., Koike, K., Fujii, K. and Wada, S., “ Electrolyte potentials and impedance measurement of polymer electrolyte

membrane CO2 reduction electrolyzer”, Japanese Journal of Applied Physics, Volume 62, Number SK, (2023).

. Nozawa, S., Saito, N., Kawahara, T., Wada, S., Tsuda, T.T., Maeda, S., Takahashi, T., Fujiwara, H., Narayanan, V.L., Kawabata, T. and

Johnsen, M.G., “A statistical study of convective and dynamic instabilities in the polar upper mesosphere above Tromsg”, Earth,
Planets and Space volume 75, Article number: 22 (2023).

. Mao, Z, Fukuma, Y., Tsukada, H. and Wada, S., “Risk prediction of chronic diseases with a two-stage semi-supervised clustering

method”, Preventive Medicine Reports, Volume 32, 102129, (2023).

. Tsuno, K., Koike, K., Fujii, K., Ogawa, T. and Wada, S., “User-on-demand Renewable Energy Supply System Using Modified DC-bus

Signaling”, IFAC-PapersOnLine, Volume 56, Issue 2, Pages 9098-9103, (2023).

. Zhang, Y.C,, Xue, Y.Q., Ogawa, T., Wada, S. and Wang, J.Y., “3D Printed Alginate Hydrogels with Stiffness-Gradient Structure in a

Carbomer Supporting Bath by Controlled Ca2+ Diffusion”, ACS Appl. Eng. Mater. 1, 2, 802-812, (2023).

. Battisti, M., Belov, A., Bertaina, M.E., Bisconti, F., Blin, S., Eser, J., Filippatos, G., Klimov, P., Manfrin, M., Mignone, M., Miyamoto, H., Parizot,

E., Piotrowski, L.W., Prévét, G. Santero Mormile, E., Sarazin, F., Szabelsk, J., Wiencke, L., on behalf of the JEM-EUSO Collaboration, ”
EUSO-SPB2 Fluorescence Telescope trigger test within the EUSO@TurLab Project”, Nucl.Instrum.Meth.A 1045, 167611. (2023).
Zhang, Y., Xue, Y., Ogawa, T., Wada, S., and Wang, J.Y., “3D Printed Alginate Hydrogels with Stiffness-Gradient Structure in a Carbomer
Supporting Bath by Controlled Ca2+ Diffusion”, ACS Appl. Eng. Mater. 2023, 1, 2, 802-812, (2023).

Battisti, M., Belov, A., Bertaina, M.E., Bisconti, F., Blin, S., Eser, J., Filippatos, G., Klimov, P., Manfrin, M., Mignone, M., Miyamoto, H., Parizot,
E., Piotrowski, L.W., Prévot, G., Mormile, E. S., Sarazin, F., Szabelsk, J., Wiencke, L., on behalf of the JEM-EUSO Collaboration, “EUSO-SPB2
Fluorescence Telescope trigger test within the EUSO@TurLab Project”, Nucl.Instrum.Meth.A 1045, 167611 (2023).

Mao, Z., Fukuma, Y., Tsukada, H., and Wada, S., “Risk prediction of chronic diseases with a two-stage semi-supervised clustering
method”, Preventive Medicine Reports, Volume 32, 102129 (2023).

Miyamoto, H., Kawachi, N., Kurotani, A., Moriya, S., Suda, W., Suzuki, K., Matsuura, M., Tsuji, N., Nakaguma, T, Ishii, C., Tsuboi, A, Shindo,
C., Kato, T, Udagawa, M,, Satoh, T., Wada, S., Masuya, H., Miyamoto, H., Ohno, H., Kikuchi, J., “Computational estimation of sediment
symbiotic bacterial structures of seagrasses overgrowing downstream of onshore aquaculture”, Environmental Research, Vol.219,
115130 (2023).

(2) EE - @K &  Book Editions, Review Papers

1.

BEL, ABE, ERFER, SNET, BER, U2E—, 25BE2, @8R4, RS2, "BEH 5D b Y X UVTERRIEEDT Y
2N TARFRBNERES (EABRT) 2024 F 80 % 22 5 5 ID: 23-22018, 20240329m (2024) .

(3) #B1%:88 Invited Talks

1.

2.

B2, RIIFOHEMIC K BDIFFAIBEEHRDRIR —BENSFEHE C—", RIFHEER2023 in #H, Shizuoka, Japan, August
(2023).

MEZZ, "KL T —2FALIREC Y R RA—#E, BEERSOERI— ", AR— b T7—FF -V VRIT12023,
Tokyo, Japan & Online, March (2023).
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MBSz, "YeetAlE & AT K BBRRIEANDE I, BIREBN TS v b7+ — LA [Copelab.] , Online, December
(2023).

MRS, " FHBEEEICGIRE2ROEFHERBOBERICEIT T, Interop Tokyo 2023 Internet x Space Summit ~F LD D
A v B2—2 v b5~ Chiba, Japan, June (2023).

MBSz, L—Y—DOFEMABICH T 2B, F78EERAFRHEER, Tokyo, Japan, December (2023).

MBSz, "BEFEMEAERNEESEORERMEZEIC LILEEER " EBEFER T I F— [FHIFEESR, Saitama, Japna, March
(2024).

MBSz, L—Y—7TL—YarafELEFET 7 ORE", ARMEHFAEEZER#EE, Tokyo, Japan, May (2023).

MRS, "ENMERE S ISEDRFHR", OPTICS & PHOTONICS International Exhibition OPIE'24 3¢&iR - R HEFISARMTE I +—,
April (2024).

MBS, "FHEHEROFEHD L —F —FEDIRIRE BE “ OPIC = +—2024, Online, March (2024).

. MBEZ, MIER, " L—F=7T L= aVIcK2MIN SFECANDOER", L — Y —2RFiEERRB4MEFRASR, Tokyo,

Japan, January (2024).

. HEZ, "ER. BESBNOXTNAADBREET/NA ANDZ—X", BFERBEFRHREAR ILY FOZI X/ L—HETF

ILY hOZy XAFEHFIEZEES, Hiroshima, Japan, March (2024).

CHBREZ, L—Y=T7 T L= avickB T T VEEOMBEGIME", FH8E L — I FREBER, Okayama, Japan, January (2024).
. S.Wada, “Development of next-generation cultivation systems and measurement
. technologies for carbon neutrality”, 5th Waseda Brussels Conference Global Sustainable Food Supply, Brussel, Belgium, December

(2023).

. S.Wada, “Development of Advanced Laser for Social Challenge and Breakthrough in Science in RIKEN" , Japan-Vietnam Bilateral

Symposium on Science and Engineering for Space and the Earth 2023, Hanoi, Vietnam, October (2023).

. MBSz, NIER, FEERA, N ERE, tRMzfA LReR0AZEBZBELTHRREIAFT VA IV ANDHIE—, Tokyo,

Japan & Online, September (2023).

. MBREZ, NVIER, FEERA, LS, NEYIEA, SEF 2RO RIRERERITORSE ", S166EIHNEFMER LTS

AX— MEZ ], Utsunomiya, Japan, March (2023).

. S.Wada, T. Ogawa, M. Yumoto, T. Murakami and N. Saito, “Optical Technologies for Solving Social Issue”, 28th Microoptics Conference,

Miyazaki, Japan, September (2024).

. MEEZ, IER, FERA, " LY — I K 2B EDESFIHDOIHOFER L —Y — D", ReRERIMTHITHEER

BRRERT—7 3y T(MZEFEBE) BAEERET, Tokyo, Japan, October (2023).

(4) |E. YVRIIL, ©ZF—F#  Meeting, Symposiums and Seminars

1.

2.

OPTICS & PHOTONICS International Congress, Laser  Solutions for Space and the Earth 2024 (LSSE2024), Yokohama, April 23 - 26,
(2024).
B VRY DL AEFTERR, f)E, 28 —38 (2024).

(5) FFEFHFE .~ Patent Applications

1.

S. Wada, T. Ogawa, A. Shinjo, “INFECTION PREVENTION DEVICE AND INFECTION PREVENTION METHOD”, W0O/2022/024589,
JPW02022024589, US20230256130, EP4190366, 2023.

M. Yumoto, S. Wada, T. Ogawa, T. Murakami, M. Sakashita, A. Shinjo, “MOBILE APPARATUS, FOOD CHARACTERISTICS DETERMINATION
DEVICE, FOOD CHARACTERISTICS DETERMINATION METHOD, AND PROGRAM”, W0O/2022/080284, JPW02022080284, EP4230997,
SG11202303723Q, 2023.

T. Fukushima, K. Adachi, S.Wada, T. Ebisuzaki, T. Ogawa, K. Tsuno, “THRUST GENERATING DEVICE AND SPACECRAFT”",
W0/2022/234669, JPW02022234669, EP4335756, US18289703, 2024.

K. Tsuno, K. Fujii, K. Koike, S. Wada, “DC BUS CONTROL SYSTEM”, WO/2021/261094, JPW02021261094, US20230208134, 2023.
S.Wada, M. Maruyama, N.Saito, K. Taneishi, Y. Fukuma, M.Akiba, G. Takeuchi, K. Minamide, “"MEDICAL SYSTEM AND MEDICAL
INFORMATION PROCESSING DEVICE”, JP2021176056, WO/2021/220911, CN115515476, US20230200642, EP4144299, 2023.

S.Wada, M. Maruyama, N.Saito, K. Taneishi, Y. Fukuma, M.Akiba, G. Takeuchi, K. Minamide, “MEDICAL SYSTEM", JP2021174428,
W0/2021/20220910. CN115516575, US20230165456, EP4145465, 2023.

S. Wada, A. Shinjo, T. Ogawa, T. Murakami, Y. Fukuma, A. Mao, S. Yanobe, T. Yamada, “RECORDING MEDIUM, AND SYSTEM”,
JP2021125099, WO/2021/157348, US20230064228, 2023.



8.

7

ANIERS, )| B, FIHEZ, " 9N AT LB X UDHAE", WO/2023/140399, 2023.

RAEFHRFHFEF—L  Ultrahigh Precision Optics Technology Team

(1) FREFR (accept) Z2E  Original Papers

1.

Fujiie, T., Hino, M., Hosobata, T., Ichikawa, G., Kitaguchi, M., Mishima, K., Seki, Y., Shimizu, H., Yamagata, Y., “Development of Neutron
Interferometer Using Multilayer Mirrors and Measurement of Neutron-Nuclear Scattering Length with Pulsed Neutron Source”, Pys.
Rev.Lett. 132(2) 023402-1, (2024).

BERS, MARZ, " EEHERERBONEICET 2 —EER" 65 552,393-400 (2023).

Shirota, K., Fukuda, A., Yadav, N., Panov, VP., Vij, JK, Yamagata,Y., Ishikawa K., “Response to an applied electric field in an
antiferroelectric 1/2 subphase: The role of thermal fluctuations. ” Physical Review E 107, 064701 (2023).

Ikeda Y., Teshigawara,M,, Yan, M., Iwamoto, C,, Fujita K., Abe, Y., Wakabayashi, Y., Taketani,A., Takanashi, T., Harada,M., Hashiguchi, T.,
Yamagata, Y., Matsuzaki, Y., Ma, B., Takamura,M., Mizuta,M., Goto, M., lkeda, S., Kobayashi, T., Otake,Y., “Experimental validation of cold
neutron source performance with mesitylene moderator installed at RANS”, Journal of Neutron Research, £ 24 (2023).

Iwaguchi, S., Nishizawa, A., Chen, Y., Kawasaki, Y., Ishikawa,T., Kitaguchi,M., Yamagata,Y., Wu,B., Shimizu,R., Umemura K., Tsuji K.,
Shimizu,H., Michimura,Y., Kawamura,S., “Displacement-noise-free interferometeric gravitational-wave detector using unidirectional
neutrons with four speeds. "Physics Letters A 458, 128581 (2023).

(2) $81%:88  Invited Talks

1.

WS, " St E 2 05 CBEEIN TG, OPJ2023, December (2023).

(3) |E. YVKRIIL, ©ZF—F#  Meeting, Symposiums and Seminars

1.
2.

VCAD Y R 7 LIRR, "HERFHARKE1BEMER ", REKXE, 7H31H (2023).
VCAD Y R 7 LIRS, "NHERFHORRB14EIMARR ", A, 126198 (2023).

(4) %35FHEE ~ Patent Applications

1.
2.

BERR MERt THER, LS, " ZRERA VU -2, HEFT
MRt MTHER, LS, BFFER," PHFINREBS L UZDRIERZE",
¥¥FE2023-190128, 202311878

(5) WHEITANEFHE - PEY IR (MEREG EDIGHFSE)  Topics

1.

2.
3.
4

HEFE, "BE DEEXERN S8DOPOMEIES ", 20235F10H27H.

OPTRONICS ONLINE, "¥Ht, E=MEXEBERBIDOE Z BEHrEFIc K JERE", 20235108 128.
NAFEZa1—X, "B, BF DHEXRERB OREOMLHEM,ZHAT 5 LICRIN”, 202354108138.
Physics Magazine Synopsis, “Searching for New Physics in the Neutron Looking Glass”, 202418 12H.

PiEF E— LT F — L Neutron Beam Technology Team

(1) EEF® (accept) 2= L . Original Papers

1.

Hatsuda, M., Kawasaki, H., Shigenaga, A., Taketani, A,, Takanashi, T., Wakabayashi, Y., Otake, Y., Kamata, Y., Ichinose, A., Nishioka, H.,
Kimura, H., Koganei, Y., Komoriya, S., Sakai, M., Hamano, Y., Yoshida, M., and Yamakura, F., “Effects of neutron radiation generated in
deep space-like environments on food resources”, Scientific Reports, volume13, 12479, (2023).

Otake, Y., Wakabayashi, Y., Takamura, M., Mizuta, M., and Takanashi, T., “RIKEN Compact Neutron Source Systems RANS Project”,
Nuclear Physics News, Volume 33, Issue 2, Pages 17-21, (2023).

Hatsuda, M., Kawasaki, H., Yamakura, F., Taketani , A,, Takanashi, T., Wakabayashi, Y., Otake, Y., Kamata, Y., Kurokawa, C,, lkeda, K.,
Shigenaga, A., lesaki, T., and Nagaoka, I., “Effects of neutron radiation as cosmic radiation on food resources”, Journal of Neutron
Research,25, 41-46, (2023).
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4. $pAGERR, KEER, LR, ATTIE, REREEERICE CTOUBINCHT 2KMERNBERICSEZ HE", JV7 )
— FIEERHXE, Vol45, No.1, pp.400-405, (2023) .

5. Teshigawara, M., lkeda, Y., Yan, M., Muramatsu, K., Sutani, K., Fukuzumi, M., Noda, Y., Koizumi, S., Saruta, K., and Otak, Y., “New Material
Exploration to Enhance Neutron Intensity below Cold Neutrons: Nanosized Graphene Flower Aggregation”, Nanomaterials 2023,
13(1), (2023).6. Kimata, T., Kato, S., Kobayashi, T., Yamamoto, S., Yamaki, T., and Terai, T., “Platinum nanoparticles prepared by ion
implantation exhibit high durability for fuel cell applications”, APL Mater 11, 61115, (2023).

7. Jimba, Y., Okuno, Y., Kondo, S., Yu, H., Ogino, Y., Nogami, S., and Kasada, R., “High-strength TiB-TiB2 ceramics fabricated by low-
temperature sintering with mechanically milled aids”, Ceramics International, 49, 34863-34871, (2023).

REFHRE,"NOT AN PARBEBRFICEZFREFREEERIGH", L—PIIFRE,30,2,4-9,2023).

Okuno, Y., Imaizumi, M., Makino, T., Ohshima, T., Jimba, Y., Okamoto, T., and Kobayashi, T., “Detection characteristics for neutron,
gamma rays and, ion-beam in an InGaP Solar Cell under High Temperature Condition”, Nuclear Inst. and Methods in Physics Research,
B, Under review,

10. FEEER], KEER, LRE7TE, RKOMERT 2RRICE I 2RAZSIMORENFZIR", 2> 7 ) — P IFFERHXE, Vol4s,
No.1, pp.556-561,(2023).

1. ETE, ARER, NEREE, KEER, "BELE2BEFGL VAT 1—LENIY 7 ) — FOBEICEZ 2T 51%5 ",
OV 9 ) — FITRERHRE, Volas5, No.l, pp.d42-447,(2023).

12. lwamoto, C,, Ota, S., Kojima, R., Tokieda, H., Hayakawa, S., Mizoi, Y., Gunji, T., Yamaguchi, H., Imai, N., Dozono, M., Nakajima, R.,
Beliuskina, O., Michimasa, S., Yokoyama, R., Kawata, K., Suzuki, D., Isobe, T., Zenihiro, J., Matsuda, Y., Okamoto, J., Murakami, T., and
Takada, E., “Performance of prototype Dual Gain Multilayer Thick GEM with high-intensity heavy-ion beam injections in low-pressure
hydrogen gas”, Progress of Theoretical and Experimental Physics, 2023 083H01, pp.1-16.(2023).

13. BMELE, SHIEA, AR, MEB RS, KITGE, KABA, KRR, EEE, "OWLOLEES | BETIGBRRNEOERD =8
B —HEFIEDE — ", BAOILEBRRERE BTRXE, pp.122-125, (2023).

14. Ma, B, Yan, M., Wakabayashi, Y., Fujita, K., Iwamoto, C,, Taketani, A., Ikeda, Y., Wang, S., and Otake, Y., “Experimental Verifications for
a Multiobjective Shielding Design Method on a p-Be Neutron Source With Injection of 7 MeV Protons”, [EEE Transactions on Nuclear
Science, Volume: 70, Issue: 11, Page(s): 2397 -2405, (2023).

(2) EE - @i & Book Editions, Review Papers

1. KMTEE, AR, FHR [0ZF] 23825 (Vol59) , 2,(2023).

2. EMEE, SNIEA, BHEIR], BB TES, KMTIE, KAEEXERS, BEE, "BRDEEFMHICET HIEFETAZEREFIESF
RANS- u ", ZE35EIBAERRE, —ARFRNHK, 5074, (2023).

(3) 1B#F5BE  Invited Talks

1. Takanashi, T., and Otake, Y., “Accelerator driven compact neutron systems and its application at RIKEN”, CEA-CNRS, France, April
(2023).

2. Otake, Y., “RIKEN Accelerator-driven compact neutron system and its applications and achievements”, Quantum Beam application for
science and industries 2023, Japan, April (2023).

3. Otake, Y., “Development of portable neutron source system”, OPIE 2023 Laser Solutions for Space and the Earth 2023 (LSSE 2023)
M8 EHERD D L—1—1 , Japan, April (2023). Keynote EiH:88

4. Takanashi, T., “CT image reconstruction by the exact solution construction method of the discrete Radon transform”, RIKEN-UNISTRA
Exchange Program, Graduate school lecture, France, May (2023).

5. Takanashi, T., “CT image reconstruction by the exact solution construction method of the discrete Radon transform”, RIKEN-UNISTRA
Exchange Program, iCUBE seminar, France, May (2023).

6. Otake, Y., “RIKEN Accelerator-driven compact neutron systems, RANS, and their applications”, Consultancy Meeting on the Building
Requirements for an lon Beam Accelerator Facility at Seibersdorf, Austria, July (2023).

7. OtakeY., "RIKEN Accelerator-driven compact neutron systems -RANS project”, Jilich Centre for Neutron Science (JCNS) seminar, July
(2023).

8. Otake, Y., “Nuclear data (p+9Be) for compact neutron sources”, International Nuclear Data Evaluation Network for Light Elements
(INDEN-LE) IAEA, online, August (2023).

9. Otake, Y., "RIKEN compact neutron systems, RANS development and research and their capabilities”, European Summit on Laser
Optics & Photonics Technology(ELOPS-2023 — Hybrid Edition), Spain and Virtually by Zoom, September (2023). Keynote Speech



20.
21.

22.

23.
24.

25.
26.

27.

28.

. Otake, Y., “RIKEN accelerator-driven compact neutron systems project and their capabilities”, International Advisory Board for Taiwan

Neutron Science at the INER (Institute of Nuclear Energy Research), Taiwan, September (2023).

. Otake, Y., “RIKEN Accelerator-driven compact neutron sources, RANS, and their applications”, 10th International Meeting of the Union

for Compact Accelerator-driven Neutron Sources, Hungary, October(2023). Keynote Speech

. Otake, Y., “RIKEN Accelerator-driven compact neutron systems, and their capabilities”, The Asia-Oceania Conference on Neutron

Scattering (AOCNS) 2023, China, December (2023). Plenary

. RIE, BN RS X7 LRANS 7OV 10 b1 i = — XITSA BT DI #dr & KEIREE: & DE#E—", 20235 E

BFE-—LYAIVRAT T AR, %Y, 3868, (2024). &FHEE

. KIT#E, “Introduction to neutron science”, The 7th Neutron and Muon School, %35, 128 18-20H, (2023).
L RITEE, SR IERIES TR E — BT P M AR TAIR I AR C BE LB — 7 SRR - B - BT T T 77 infER

2024, &4, 118228, (2023).

. RTHEE, NEFRE TR AT LOEIREICY . BRIB T2 —HEREMBHED SBRNEERIE— BAYEF 22023 F E L FHHEE

VR, 11368, (2023). 5=

. BERA,"ABEHMRFICLZH TR - PEFRESZOIGHICET 2", F24ERTEMRRNEEFETFEEMR LV A

— RRAYVRI VL, FE, 108208 (2023).

. KTHGE, IR NI FIR Y R 7 LRANS 7Y T 7 b DIRR—IBRNEOARRGIRE. HILARILDRR, ISHFTRINGIFT

—" WRBF T T+ —5 L, BR, 10850 (2023). EiHEE

. RTHCE, IR N IR A7 ARANS TV T U b MEER T by U R THEHRE U IERRIE DT DRGSR 5 BIF Ll

AR~ FMREFATORMEN~I , FE, 9826H (2023).

KITIGE, " PUEFEENBISERRROMRRNREY 3 7, BRFEFRIFREBEIER, AUEE, 98148 (2023). 88
RITHE, "B OBE", BAREFHFERE BEFEY 754 -7« V7 TRERFEFE-LERREBEDEE L
B AR 98128 (2023).

KAER, "BEHIEERED Y VN7 21— LEMIV Y ) — FOBBELICEZ 28I Y 218", BAY ) A7 21— LEMHRE
2023FEFIEIARFEEXSR, R, 9840 (2023).

KITRE, " DIEH ) DIxF3. /\xT—58", B+75E CAESARFEESR, A, 88308 (2023).

KITEE, "3V INT bR EFEED, 1275, LODKWEEZS" ZBRY NT—VREV AT X702 k MITAKAEEE, 3
=,7822H (2023).

KRR, " BCFATRAICH S 2/ NUIERSE = AWV FIROBRE ", S 5 FEE1ES Py MRS, WK, 68178 (2023).
KITHGE, BN FIRS X 7 LRANS 702 27 b RANS RiE & 5181 > 7 SIEMIES TR ORE ", BigEmTETaRs,
BR,685H (2023).

R, "EFFRANS 702 17 + D&#i— A > 7 SIRIRETR « BELA A -2V —" S5 FEE 10 HEHRHF & Z DA
M=, X, 6528 (2023).

RITHER, "B NI FIRS X7 LRANS 7OV 1 7 b—H R FOIRGHIAE. BARG EHRRS\ORER—" JPARCLIF—, &
1, 68 1H (2023).

(4) 2#&. YVKRIVL, £ZF—EM#  Meeting, Symposiums and Seminars

1.
2.

Y VRV DL REFTFMZR, M, 2A298-381H (2024).

B VRY T L, 2023FE RANSY VRIY T L TWDTEECTEHREF. HifcERGHA | /NEREFRORCHR - X7—
2730 DD FEANGIFT- 1 " #%, 287H (2024).

7th Joint Workshop of RIKEN RAP and JCNS, #13¢ /online, 11H6-7H (2023).

FOE0EEM =+ — HEF> 1) — X, “Introduction of nuclear logging tools and formation evaluation in the oil and gas industry”, 0
3¢, 1H29H (2024).

BSOEIEIA S F— REFV U —X, "REFEYIIEFORER", 15, 18248 (2024).

FE5IEIEM A =+ — FEF 1) —X, “Enhancing Brilliance in a Cold Neutron Source using High-Aspect Ratio Rectangular
Parahydrogen Moderators, while Preserving Neutron Flux”, #13'¢, 118 13H (2023).

FE58EEBH = +— thEF 1) — X, “Image processing for electron microscopy”, #15¢, 1188H (2023).

FES7EEE = F— T —X, " LB Y MUVEROERF DK, FYE, 7H18H (2023).

61



62

(5) F¥EFHFE ~ Patent Applications

1.

KITHGE, BEERE, M B, AERM,  FEIRIRE A S BB, 15FE2023-072109, 2023545268 .

(6) WEIANEFRHE PEY IR (MEREL EDIGHFSHE)  Topics

O 0 N Ok W=

(—#t)5HE - STBHARREIR, "NEXCO BRDEFLHERICAF RATHFFIA ", 2024838218

RFDEZFFRE, "PHEFICLZI2 7 ) — b EDREIFRIEREORMFER " 2024F3818.

BRIVORT YD, "JERIELT IRV A Y TA Y TWE, 2023FEICERT LIER D214, 2023488218,

LB T 42 IRADY AT YT LAY, "B L UFIR (FE) " 68218, "#iRSLURE (F%) ", 6828H.

H7 L Z1—2X24 (WEB),"HUVMBZEE TICRIMDLILZRANBEEN A2 — 7, 2023F58208.

TIZ Ry b, "EoE HEFEE KMRESA (62) HifREE" 2023F5828.

EERRBERE, B REIIES Y — EX HETHEMRIL/ A VTS AV TICEH /A T 2)IVERAE E41L", 2023F58 18 .
BRFE, S A1— BHME BPUEFRCHERERE Y7 U — FREOEDRESTR", 20235845288 .

BTV —X, "B, PEREFRTA V7 SHRNEREZRITYT S a5 A 21— ORILICDVT", 2023F4H28
H

10. KREFHEEMIZEFR, 2023 F Ehk IFIRRETHIZORR EFREE ", 20235438308



Press Releases

TLAYY—A

2023/4/11 Seim L — — I THAZSF — L / Advanced Laser Processing Research Team

T LML —Y—GHz\—RA N E—RK7TL— 3V
—BER ) OVERD L —Y—INTERE% 23ER E—

GHz bursts in MHz burst (BiBurst) enabling high-speed femtosecond laser ablation of Silicon due to
prevention of air ionization

Kotaro Obata, Francesc Caballero-Lucas, Shota Kawabata, Godai Miyaji, and Koji Sugioka, “GHz bursts in MHz burst (BiBurst) enabling high-
speed femtosecond laser ablation of Silicon due to prevention of air ionization”, International Journal of Extreme Manufacturing

2023/4/12 FHEFHIERMFIFF — L / Photonics Control Technology Team

FftRI B R RER DT DR - H1E - 1EYBE/ERE T IV
—IFEAE ’Zr‘éﬁﬁ LTeBEFIEE - B FREREADAIRENEZ RS —

An agroecological structure model of compost-soil-plant interactions for sustainable organic farming

Hirokuni Miyamoto, Katsumi Shigeta, Wataru Suda, Yasunori Ichihashi, Naoto Nihei, Makiko Matsuura, Arisa Tsuboi, Naoki Tominaga,
Masahiko Aono, Muneo Sato, Shunya Taguchi, Teruno Nakaguma, Naoko Tsuiji, Chitose Ishii, Teruo Matsushita, Chie Shindo, Toshiaki Ito,
Tamotsu Kato, Atsushi Kurotani, Hideaki Shima, Shigeharu Moriya, Satoshi Wada, Sankichi Horiuchi, Takashi Satoh, Kenichi Mori, Takumi
Nishiuchi, Hisashi Miyamoto, Hiroaki Kodama, Masahira Hattori, Hiroshi Ohno, Jun Kikuchi, Masami Yokota Hirai, “An agroecological
structure model of compost-soil-plant interactions for sustainable organic farming”, ISME Communications, 10.1038/s43705-023-00233-9

2023/6/6 EMRIERIMIEERIZEF — L / Image Processing Research Team

m;(':m

Al TREABE DA DEH -J’\Lﬁb‘—l
—RREFFIEDBEEEIC

Computer-aided demarcation of early gastric cancer: a pilot comparative study with endoscopists

Satoko Takemoto, Keisuke Hori, Yoshimasa Sakai, Masaomi Nishimura, Keiichiro Nakajo, Atsushi Inaba, Maasa Sasabe, Naoki Aoyama,
Takashi Watanabe, Nobuhisa Minakata, Hiroaki lkematsu, Hideo Yokota, Tomonori Yano, “Computer-aided demarcation of early gastric
cancer: a pilot comparative study with endoscopists”, Journal of Gastroenterology, 10.1007/500535-023-02001-x

2023/6/8 EMAFHEAMBAZEF — L / Biotechnological Optics Research Team

MRDDREE ) IVEV DB TIEO NS L ZHR
— B DINENEHERICHFS LTV SRR —
Bilirubin is produced non-enzymatically in plants to maintain chloroplast redox status

KAZUYA ISHIKAWA, XIAONAN XIE, YASUHIDE OSAKI, ATSUSHI MIYAWAKI, KEIJI NUMATA, AND YUTAKA KODAMA, “Bilirubin is produced
non-enzymatically in plants to maintain chloroplast redox status”, SCIENCE ADVANCES, 7 Jun 2023. Vol 9, Issue 23, DOI: 10.1126/sciadv.
adh4787

2023/8/21 HEFHEFRMBIRF — L / Photonics Control Technology Team

KEBRICHIT DKEREDEMELZRIR

—B&/REKT /7T IVEEKIC K 2 KEREMBEORFE—

Aqueous Suspensions of Carbon Nanomaterials with Platinum Nanoparticles for Solution-Processed
Hydrogen-Producing Electrocatalysts

Osama R.M. Metawea, Miyuki Nara, Takeharu Murakami, Hirotaka Okabe, Naoki Matsuda, Satoshi Wada, Katsushi Fujii, Yoshihiro Ito, and
Masuki Kawamoto, “Aqueous Suspensions of Carbon Nanomaterials with Platinum Nanoparticles for Solution-Processed Hydrogen-
Producing Electrocatalysts”, ACS Applied Nano Materials, 10.1021/acsanm.3c02190

2023/10/11 IR FEFBIFEF — L / Ultrahigh Precision Optics Technology Team

EEHERERBOEE (Ct¥) OWBZRS
—FHHTIFECMERED2RITY 7 & REBDOEITH—
A Consideration on Brilliance of the Qil Drop Tenmoku Tea Bowl! of National Treasure

Noboru EBIZUKA * and Takayuki OKAMOTO “ A Consideration on Brilliance of the Oil Drop Tenmoku Tea Bow! of National Treasure *, %
52,9 (2023) 393-400

2023/11/13 7+ b REHEERIZSF — L / Innovative Photon Manipulation Research Team

HERHEMDTERT B/ 7 T 1 )V LD DI « HBRER TORIRILICTH
Label-free visualization of photosynthetic microbial biofilms using mid-infrared photothermal and
autofluorescence imaging

Ryo Kato, Kaisei Maeda, Taka-aki Yano, Kan Tanaka and Takuo Tanaka, “Label-free visualization of photosynthetic microbial biofilms using
mid-infrared photothermal and autofluorescence imaging”, Analyst, 2023, 148, 6241-6247, DOI: 10.1039/D3AN01453C
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2023/11/20 7+ b REHEERIZSF — LA / Innovative Photon Manipulation Research Team
EREHEZEZ ONE AR L Y X ERE

Varifocal Metalenses: Harnessing Polarization-Dependent Superposition for Continuous Focal Length Control

Po-Sheng Huang, Cheng Hung Chu, Shih-Hsiu Huang, Hsiu-Ping Su, Takuo Tanaka, and Pin Chieh Wu, “Varifocal Metalenses: Harnessing
Polarization-Dependent Superposition for Continuous Focal Length Control”, Nano Letters, 10.1021/acs.nanolett.3c03056

2023/11/24 T INIVY FEBIZEF — L / Tera-Photonics Research Team

FSUIRZDFEEREB TS AT TT INIVYEOBHRELZ MU EEHS T LITHID

—RiHA6G & 7GEBERBERBEDRR\DEZHL —

Gate-Readout and a 3D Rectification Effect for Giant Responsivity Enhancement of Asymmetric Dual-Grating-
Gate Plasmonic Terahertz Detectors

A. Satou, T. Negoro, K. Narita, T. Hosotani, K. Tamura, C. Tang, T.-T. Lin, P.-E. Retaux, Y. Takida, H. Minamide, T. Suemitsu, and T. Otsuji
24 b Jb: “Gate-Readout and a 3D Rectification Effect for Giant Responsivity Enhancement of Asymmetric Dual-Grating-Gate Plasmonic
Terahertz Detectors”, Nanophotonics, online published, Nov. 9, 2023, DOI: 10.1515/nanoph-2023-0256

2023/11/27 7 M ORLERFZEF — L / Attosecond Science Research Team

Ty EVAVIZY. G okl o = N e 5 2
— DR ORFZEREEDHIEICARTI—
Wavefront control of sub-cycle vortex pulses via carrier-envelope-phase tailoring

Yu-Chieh Lin, Katsumi Midorikawa, and Yasuo Nabekawa, “Wavefront control of sub-cycle vortex pulses via carrier-envelope-phase
tailoring”, Light: Science & Applications, 10.1038/s41377-023-01328-7

2023/12/1 Ayt R EATIIZEF — L / Biotechnological Optics Research Team

B4R >\ & StayGold DIEEET v 7
— DT PEDENREE BFZEREN S AR R TR T 2Rl —
StayGold variants for molecular fusion and membrane targeting applications

Ryoko Ando, Satoshi Shimozono, Hideo Ago, Masatoshi Takagi, Mayu Sugiyama, Hiroshi Kurokawa, Masahiko Hirano, Yusuke Niino, Go
Ueno, Fumiyoshi Ishidate, Takahiro Fujiwara, Yasushi Okada, Masaki Yamamoto, Atsushi Miyawaki, “StayGold variants for molecular fusion
and membrane targeting applications”, Nature Methods, 10.1038/s41592-023-02085-6

2023/12/15 EFA 7 IV bOZ Y AR F — L / Quantum Optoelectronics Research Team

T/ FEEABCOIRIVF—HIBRREHEST

—BRTNAT OEE BV TG T /A ARSI —
Resonant exciton transfer in mixed-dimensional heterostructures for overcoming dimensional restrictions in =
optical processes

Nan. Fang, Y. R. Chang, D. Yamashita, S. Fujii, M. Maruyama, Y. Gao, C. F. Fong, K. Otsuka, K. Nagashio, S. Okada, Y. K. Kato, “Resonant exciton
transfer in mixed-dimensional heterostructures for overcoming dimensional restrictions in optical processes”, Nature Communications,
10.1038/541467-023-43928-2

2023/12/19 BEEIbe—L > bEXSRIEFEIZEF — L / Ultrafast Coherent Soft X-ray Photonics Research Team

2TV A IV L —H = DIBIEE & R
=7 bR —H—DKRHE MO ATEEIC —
Dual-chirped optical parametric amplification of high-energy single-cycle laser pulses

Lu Xu and Eiji J. Takahashi, “Dual-chirped optical parametric amplification of high-energy single-cycle laser pulses”, Nature Photonics,
10.1038/541566-023-01331-9

2024/1/5 HBEED FEHARZEF — L / Ultrafast Spectroscopy Research Team

HEMD " 777 b LKRE" ZRS

—RAIHRDT T L bRDHEEFHEHE TR RIEDRIRE —

Ultrafast Raman Observation of the Perpendicular Intermediate Phantom State of Stilbene
Photoisomerization

Hikaru Kuramochi, Takuro Tsutsumi, Kenichiro Saita, Zhengrong Wei, Masahisa Osawa, Pardeep Kumar, Li Liu, Satoshi Takeuchi, Tetsuya
Taketsugu, Tahei Tahara, “Ultrafast Raman Observation of the Perpendicular Intermediate Phantom State of Stilbene Photoisomerization”,
Nature Chemistry, 10.1038/s41557-023-01397-6




2024/1/10 Seim L — — I THAZSF — L / Advanced Laser Processing Research Team
THRDTIRIVPCRF v THH T A TIEER

—BIE VAN LIV E—Lle kB TEEBE ) — =
Rapid Manufacturing of Glass-Based Digital Nucleic Acid Amplification Chips by Ultrafast Bessel Pulses QL

Jiawei Zhang, Kotaro Obata, Kazunari Ozasa, Takanori Uzawa, Yoshihiro Ito, Koji Sugioka, “Rapid Manufacturing of Glass-Based Digital
Nucleic Acid Amplification Chips by Ultrafast Bessel Pulses”, Small Science, 10.1002/smsc.202300166

2024/1/12 ERIERANIERZEF — L / Image Processing Research Team

53R Y FITHRARDENELED S T ADIEHICHT)

—fBRD SHFEE THARRRAD AR L & Rl —

In situ FRET measurement of cellular tension using conventional confocal laser microscopy in newly
established reporter mice expressing actinin tension sensor

Junfeng Wang, Eijiro Maeda, Yuki Tsujimura, Takaya Abe, Hiroshi Kiyonari, Tetsuya Kitaguchi, Hideo Yokota, Takeo Matsumoto, " In situ
FRET measurement of cellular tension using conventional confocal laser microscopy in newly established reporter mice”, Scientific
Reports, DOI: https://doi.org/10.1038/s41598-023-50142-z

2024/1/13 SR F R FRIRF — L / Advanced Manufacturing Support Team

BREOHUP U FTHETORMREICKT)

—HREFOREEROBERRIED ATEEIC —

Development of Neutron Interferometer using Multilayer Mirrors and Measurements of Neutron-Nuclear
Scattering Length with Pulsed Neutron Source

akuhiro Fujiie, Masahiro Hino, Takuya Hosobata, Go Ichikawa, Masaaki Kitaguchi, Kenji Mishima, Yoshichika Seki, Hirohiko M. Shimizu,
Yutaka Yamagata, “Development of Neutron Interferometer using Multilayer Mirrors and Measurements of Neutron-Nuclear Scattering
Length with Pulsed Neutron Source”, Physical Review Letters, 10.1103/PhysRevLett.132.023402

2024/2/13 7+ b BREHEERIZSF — LA / Innovative Photon Manipulation Research Team

AR T )T IVEHE— T BEERIRRICH T A ABREL RO SVXRICERH TELRIETH S EE2HR
Metasurface absorber enhanced thermoelectric conversion

Ryosuke Nakayama, Sohei Saito , Takuo Tanaka , Wakana Kubo, “Metasurface absorber enhanced thermoelectric conversion”,
Nanophotonics, DOI: https://doi.org/10.1515/nanoph-2023-0653

2024/2/27 7+ b BREHBERIZSF — LA / Innovative Photon Manipulation Research Team

BEHAZEEAOBHE A2 T 7IWTK > TRR
—BEREEFT /1 AOAHNEMAOERICHIE— Bl E:
Non-radiative cooling

Naoya Kawamura, Takuo Tanaka, and Wakana Kubo, “Nonradiative Cooling”, ACS Photonics 2024, 11, 3, 1221-1227, DOI: https://doi.
org/10.1021/acsphotonics.3c01757

2024/3/7 BFZERIT Y277\ VI HZEF — L / Space-Time Engineering Research Team

RETHHANIV AR TRFOEEHAZZEZ TEHHE
— MR TR ORI BB R TR BR —
Continuous generation of an ultracold atomic beam using crossed moving optical lattices

Shoichi Okaba, Ryoto Takeuchi, Shigenori Tsuji, and Hidetoshi Katori, “ Continuous generation of an ultracold atomic beam using crossed
moving optical lattices”, Physical Review Applied, DOI : 10.1103/PhysRevApplied.21.034006

2024/3/21 EMARTEBARIR A A — > JHFZEF — L / Live Cell Super-Resolution Imaging Research Team

JIWIEO—EDRZE[AAF I IR
—JdIVIHERDES & G2 REXEZBEEER TRE — n
Spatiotemporal dissection of the Golgi apparatus and the ER-Golgi intermediate compartment in budding

yeast EAKIE

Takuro Tojima, Yasuyuki Suda, Natsuko Jin, Kazuo Kurokawa, and Akihiko Nakano, “Spatiotemporal dissection of the Golgi apparatus and
the ER-Golgi intermediate compartment in budding yeast”, eLife, 10.7554/eLife.92900
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July 29,2023

BYE“AWEZE s X 3Bl TYEDBEE b arD & RO

“Investigating the Light: Curiosity and Exploration-”

BLEAEFMLE X —R AR E4ERNY (CIEMBME L Lic, HOEE FE0E
BRO BT —RITDDANY bETVD, EQARY FEREFFE LT
EHFR R ABOEENBEAREEICL S, T1IVARBREEDH LLREZED
HREEVIRBLEICEIZIEREATVE LI, BEEEETEHEDH IzHBM
EDDIFc TADBBEWREE, BRDSBICKT LE LK,

RIKEN Sendai Open Campus was held onsite for the first time in four years. Seven
events were held under the theme of “Investigating the Light: Curiosity and
Exploration” and all were very well received. Dr. Rikiya Watanabe, CPR, RIKEN, gave a
lecture on the background and future prospects for the development of new testing
methods for viral infections. Since the topic was familiar to the participants, they
asked many questions and the event was a great success.

Novemver 20-21, 2023

24PV T VW — vy T &

20234 ERIWE-NICT AR T~V T =02 av T | OVafy v I—roavy
Joint Workshop “24th Workshop on mm/sub-mm band receiver technology” and “Riken-NICT
Joint Workshop in FY2023”

(882412 )Y T VIRSERT -0V av /) & 2023FE
BH-NICTER7TINIWYT—02 3y T OTVaA> b T—5
Taw IH 2023F11820~218IC, UBEKRER[FF v+ /N
AN ERREMEANERR—IVTNI Ty FARICT, B
MAEFIEMEL 22—, ERBEEAEHEE (NI CT), B
KUOREHIAZI 1 27 s OHETRHEINE LT
SERINERET—r 3y Fi&k. 51127208 MET L.
3RDBRFBEELEFMRSE - FEICKBZERZHOIC. 75
NIVYESIUCIVESEMICELT. RAZ—tvavras
GEREERDTONE L

"24th Workshop on mm/sub-mm band receiver technology”
“Riken-NICT Joint Workshop in FY2023" Joint Workshop was
held on November 20-21,2023 as Hybrid meeting (University of
Yamanashi Kofu Campas Omura SATOSHI OMURA MUSEUM Hall & Online) .

A total number of participants were 128 of this Workshop.

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 4-5, 2023

RAP-XIOPM ]Joint Seminar 2023
The 3rd RAP-XIOPM Joint Seminar

HEFITEHE L > X — & Xi'an Institute of Optics and
Precision Mechanics(XIOPM) & @ B 22 % 11 1 & (2019

F12AKE) ICEDE 20235412848 1. 53E Joint | IRAP—XIOP&;;;;mSemInar .

Seminar Z# B CRIME L. 492 DEBMEIC K DERKE
mHhifThNE Lic, BHIESARY7—%#RELE LT,

In accordance with the agreement for Research
Collaboration between RIKEN Center for Advanced
Photonics and Xi‘an Institute of Optics and Precision
Mechanics, Chinese Academy of Science, signed in Dec.

2019, the 3rd RAP-XIOPM Joint Seminar was held at RIKEN
on Dec.4, 2023. There were 49 participants engaged in lively discussions. The next day, some lab tours were conducted.

January 23,2024

#3718l RIKEN-RAP and QST-KPSI Joint Seminar
“7th RIKEN-RAP and QST-KPSI Joint Seminar”

The 7th
RIKEN-RAP and QST-KPSI
Joint Seminar

20244 1A 238
EE KT /(R AR 2 B KREE

I F%  (RIKEN-RAP)

(BFAT NILI M
RO
1+ SOZMRTOZTY b QST-KPST)
(74 NABERMERTSF— L RIKEN-RAP)
7:20 [SIREICHHSL—F NS LS SR
W N (ERERF5-FS ORI OFTY k QST-KPST)

AP A (QST-KPSD)

n.ip AEE, FMETENCEEL

202451 H23HIC T'Z7[5] RIKEN-RAP and QST-KPSI Joint Seminar] HNEMIAEF T
FHEL Y 2 — L EFRFEMMAERAREEE - BRI EMEFOREETHEINE
LTz

RAP - EMBSFAL Y& 554, FH10RD AV N\—ICKBRELTHON. BRELSKE
EEFERFRDBRYILTONE Lic, XRE2025F (F EFRIFPEMBIREE - BN
REMEFADEBEEGY . 71 N THREFTETT,

The 7th RIKEN-RAP and KPSI Joint Seminar was held, organized with QST-KPSI on
January 23, 2024. The seminar consisted of 10 presentations, each 5 presentations
by RAP and QST-KPSI members.

The active discussion and Q&A were performed. Next time, in 2025, will be an in-
person event, hosted by QST-KPSI.
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February 29-March 1, 2024

RAP > VRIY Ly 1 B0 DR 12ASE ) —X ROt - T2 i T—
“The 11th RAP Symposium —Toward the New Horizon of Advanced Photonics—”

B VRI D L EI1E DEEFIEME] —REAOKREFITFICEIFT—

RRAFZO=NFHNHER. RIEKFOEBEHE. JAXADSHEFRIMREE TR BIIRANEERRTtY2— - ®mR
AFEFRAERGHEORRBRABER. REAF - HIHHEOEFEZARR. BRAONUEEF—L)—%—lc&d
BFEEDIFD . RAP XV N—C LB OBERR17H. BLUASHEDRAZ—RENTONE Lic, RE TORMET2024
DEME L BERGZEROEY LT S5NE LT,

The 11th RAP Symposium -Toward the New Horizon of Advanced Photonics- was held on-site on February 29 and March
1,2024.

The symposium consisted of six invited talks by Prof. Hidekazu Mimura, The University of Tokyo, Prof. Taku Sato, Tohoku
University, Dr. Hiroko Imai, JAXA, Prof. Kentaro Motohara, The University of Tokyo, Assoc. Prof. Teruaki Enokido, Kyoto
University and RIKEN, Dr. Masanori Murayama, RIKEN, and 17 oral presentations and 45 poster presentations were given
by RAP members. It was highly successful with 202 participants.

The 11th RAP Symposium E# : xEF Tkt 5—: - TN

115 I LI
E11E TRBEF IR
—RERORBFT R

Thu: %. 2024. °© 9:00-17:40
BREX®SY . 18:00-20:00
Fri. 1 Mar. 2024 10:00 - 16:00

A AERERE
Invited Speakers:

RRAF SWHEREHREYS— ERBRENFHEY - SHRRBA CHEIPRFRES KB =H 0
R#PKRF REXFELARHYES - FEPRLERFHBNPHBE ERR EF WS
B REHETRSM 2ACYRFOEARIS iR kW &

(JAXA) ®1FEEFHM FEHNEEFL>Y— (SAOC) B ER SH BT

BPHEAN MEENEHREY5— BARERZHRT—L F—LY—-¥— HL EE
BANSHRBBEIRE SRty 5— iR FR WA




April 2023 to December 2023

RAP Seminar, from 81th to 85th

April 14, 2023

June 9,2023

Jury 21,2023

October 20, 2023

December 22,2023

Prof. Takuro IDEGUCHI

(Institute for Photon Science and Technology (IPST) The University of Tokyo)
“Breaking technical barriers in vibrational spectroscopy and microscopy: New techniques and

applications”

RENDVEE K UBEMIRIC B BRAMPEEED F2hR - #iiiit £ ISR DRER

Prof. Toutai MITSUYAMA

(Artificial Intelligence Research Center National Institute of Advanced Industrial Science and Technology (AIST))

“Create! Laboratory Automation to Robot and Super-- Introduction Resolution Microscopy

Collaboration Case Studies”
5% | SRS M) —F— b A= a3 ~0OKRY b —BERIREHEOEESHIDOEN~

Prof. Nobuyuki MATSUDA

(Department of Communications Engineering, School of Engineering, Tohoku University)

“Photonic integrated circuit devices for quantum information processing”
BFIFROIBDT D DIEREIR T /1 R

Prof. Yukinobu NISHIO
(Nalux Co., Ltd.)

“Microfabrication techniques that supports high performance optical devices”
EHAESE T/ \ A R %% Z 2 Wl TH:Aly

Prof. Yuichi KOZAWA

(Institute of Multidisciplinary Research for Advanced Materials Tohoku University)

“Features of a structured light beam and its application to laser scanning microscopy”
ZTEEEEE R DNDFIEL L — Y —BERHEENDIS A

- Hybrid Format -

Date:  April 14 (Fri), 16:20 - 17:20, 2023
On-site: W319, 3F, Cooperation Center, Wako Campus, RIKEN
Online : Zoom

Tite: Breaking technical barriers in vibrational

P py and Py
New techniques and applications

speaer: Prof. Takuro IDEGUCHI

Institute for Photon Science and Technology (IPST)

The University of Tokyo sl
R AT TR S~ WRF- LR
FO 6
FRPASHEERIRD &
St J— srutnas
= .
=vn e
o A s s e
oo
e
ooy s ok o

Date:  June 9 (Fri), 16:20 - 17:20, 2023
lLocation: W319, 3F, Cooperation Center, Wako Campus, RIKEN|
PG H 1>) CR, SRSEH RAE Wo19)
[Tite: Create! Labx y A i | i
to Robot and Super-Resolution Microscopy
Collal ion Case Studies

181 SIS A — hA—5 3 2~ Oy b~ BRSO EHOEN ~

seeake: DI Toutai MITSUYAMA
Artficial Intelligence Research Center
National Institute of Advanced Industrial Science and Technology (AIST)

Language: Japanese

Date:  July 21 (Fri), 16:20 - 17:20, 2023
Location: 1F Seminar Room, Sendai Campus, RIKEN
H8 AR 1R - D)

(TV Relay: Wako Campus: W319, Cooperation Center, RIKEN)
(3 R 2)

Tite:  Photonic integrated circuit devices for
quantum information processing

BB EWET/ A X

speake: Prof. Nobuyuki MATSUDA

Department of Communications Engineering,
School of Engineering, Tohoku University

BAPAPRIZ

developm In hs tak.

copy techriques,

atached o SoRa,

oy
We wil 3o Rghight

Some of the applcations enabied by these techiaues.

However, tare e

ighton a chip.

Date:  QOctober 20 (Fri), 16:20 - 17:20, 2023
lLocation: W319, 3F, Cooperation Center, Wako Campus, RIKEN|

GG MY+ > (X WS SR WI10)

Tite:  Microfabrication techniques that supports
high-performance optical devices

RN A BT SHBITE

speaie: M. Yukinobu NISHIO

Language: Japanese.

Date:  December 22 (Fri), 16:20 - 17:20, 2023
Location: W319, 3F, Center, Wako Campus, RIKEN|
BB RRIA ORI Wo19)
Tite:  Features of a structured light beam and its
ication to laser i

Py

SOOI EL BRI

seeaier.  Prof. Yuichi KOZAWA

Institute of Research Materials
Nalux Co, Ltd. ° “Tohoku University
R S R
FhvoRtRRH BLAY STMEREWAT 0T
Sybmmt e g .
o
N

challenges.
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Awards
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Name of award (Sponsoring organization) /” Name, position, affiliation

70

April 4,2023

Highly Cited Paper Award March 2023 (Opto-Electronic Advances) /#ZRisERF— LV — X — (Gl L—Y— I THf%E
F—L1.)

Highly Cited Paper Award March 2023 (Opto-Electronic Advances) ,/ Koji Sugioka, Team Leader (Advanced Laser
Processing Research Team)

April 29,2023

hiE R E (NEEER) RBRSEEEBTEMRE (T I NIVY A A—=I VTR TF— L)
The Order of the Sacred Treasure, Gold Rays with Neck Ribbon (Bureau of Awards, Cabinet Office, Government of Japan)
/" Yukihiro Ozaki, Senior Visiting Scientist (Terahertz Sensing and Imaging Research Team)

May 10, 2023
ESI Highly Cited Paper Award (Light: Science & Applications) /= XF— LV —&— (b L— Y — I LT —
L)

ESI Highly Cited Paper Award (Light: Science & Applications) ./ Koji Sugioka, Team Leader (Advanced Laser Processing
Research Team)

September 1,2023

56 ARE (MREELET A —F L) /iyt e CEMIEBRGA X—2 2 TR TF— L)
56th Chairman'’s Award (Yeast Genetics Society of Japan Forum)  Natsuko Jin, Research Scientist (Live Cell Super-
Resolution Imaging Research Team)

September 7, 2023

Poster Award Engineering Prize (B{L*ARFSEHT) REERBHEL (T NVY A XA—=2 VT F— L)
Poster Award Engineering Prize (Riken) / Ryota Ito, Student Trainee (Terahertz Sensing and Imaging Research Team)

September 8, 2023

20234EREL-21 HFE (HAMMETRZS) WIFERIIZLE. MAREENRE., DAESEEmRE (T Ee—L4
FalibasEF— L)
21st International Conference on Radiation Effects in Insulators, FY 2023 Young Researcher Award (The Japanese Society

for Neutron Science) ./ Yasuki Okuno, Research Scientist, Tamotsu Okamoto, Visiting Scientist, Tomohiro Kobayashi,
Senior Research Scientist (Neutron Beam Technology Team)

September 15,2023

2023 FEMFRRFATEAR NA LT LY T—v a3 VE (BB NEE TR AIhhSRIHELE Gl aR
FHFET— L)

FY2023 Autumn Conference Executive Committee Best Presentation Award (The Japan Society for Precision Engineering)
/" Takuya Ebata, Student Trainee (Ultrahigh Precision Optics Technology Team)

September 19, 2023

2023 JSAYIIE T 0 —RE (DSHEEENSHYIE ) /HPREF— L) —X— (7 * b AR EREREMTSE
F—1L)

FY2023 JSAP-Optica Joint Symposium, JSAP Fellow (The Japan Society of Applied Physics) ./ Takuo Tanaka, Team Leader
(Innovative Photon Manipulation Research Team)

October 5,2023

DS AR BRI 25 BRRAMFsE R E ZEVTRE (FL8d) RMRETF— LY — 42— B IEAZA
IR, EMRENIER (P E— LEIhFRETF — L)
FY2023 New Road Technology Conference Excellent Technology Research and Development Award Winning Research

Project (Ministry of Land, Infrastructure, Transport and Tourism) /* Yoshie Otake, Team Leader, Masato Takamura, Visiting
Scientist, Yasuo Wakabayashi, Research Scientist (Neutron Beam Technology Team)




October 12,2023
ESI Highly Cited Paper Award September 2023 (Light: Science & Applications) /#ZRsERF— L) —X— (Gl —
Y= LT —L)

ESI Highly Cited Paper Award September 2023 (Light: Science & Applications)  Koji Sugioka, Team Leader (Advanced
Laser Processing Research Team)

October 18,2023

42nd Annual International Congress on Applications of Lasers & Electro-Optics (ICALEO2023) “Student Paper Award (3rd
Place)” (Laser Institute of America (LIA)) /JINEFERERF A F 2 —F > b « UY—F v — MIFFHED: el L—¥"—hn
T T — L)

42nd Annual International Congress on Applications of Lasers & Electro-Optics (ICALEO2023)Student “Paper Award (3rd
Place)”(Laser Institute of America(LIA))

Shota Kawabata, Junior Research Associate and Student Trainee (Advanced Laser Processing Research Team)

November 4, 2023

HWI2MBHANAF A RA=D V TEEMER XA A A=Y A= 7 A AE (HANAAA A=V T8 /R
FERF—LV) —F—, PR 7 7 =V A%y 71 (BRIEHRURIHIETF— L)

The 32nd Annual Meeting of the Bioimaging Society “Best Image Carl Zeiss Prize Award” (Japan Bioimaging Society)
Hideo Yokota, Team Leader, Sakiko Nakamura, Technical Staff | (Image Processing Research Team)

November 14, 2023

27 18] (R 5 ) MBI E AL SAMNTE (NS EETE AR A IRBL D 8 1RSI E (7 MR
W7EF—L)

The 27th Matsuo Foundation Hiroshi Takuma Memorial Academic Prize (Matsuo Foundation for the Promotion of
Science), Yasuo Nabekawa, Senior Research Scientist (Attosecond Science Research Team)

November 16, 2023

Fukuchi (Respirology) Award (Asian Pacific Society of Respirology) /i)l kG BffgEE . KILERARS BfZE A, #4
HAERF— L) —H— (BERIE RO YT — L)

Fukuchi(Respirology)Award(Asian Pacific Society of Respirology) ./ Taiki Furukawa, Visiting Scientist, Shintaro Oyama,
Visiting Scientist, Hideo Yokota, Team Leader (Image Processing Research Team)

November 22, 2023

Best Paper Award of ISOM’ 23 (—fttHENAAN ) AHPHETF— LY —X— (T F b VR ERRERIZE T — L)

Best Paper Award of ISOM’ 23 (The Optical Society of Japan) ./ Takuo Tanaka, Team Leader (Innovative Photon
Manipulation Research Team)

December 12,2023

HAZ i Bl (HARGD HRFHEF— L) —2— (RERT =7 ) 2 T — L)
Elected as a member of the Japan Academy (The Japan Academy) /" Hidetoshi Katori, Team Leader (Space-Time
Engineering Research Team)

December 24,2023

ESI Highly Cited Paper Award November 2023 (Light: Science & Applications) /#Zii=RXF— L) — X — (i L —
Y=L T — L)

ESI Highly Cited Paper Award November 2023 (Light: Science & Applications) / Koji Sugioka, Team Leader (Advanced
Laser Processing Research Team)

December 31,2023

IJEM Best Editor Award (International Journal of Extreme Manufacturing) /AZfJ=RF— LV —&— (e L—3—hn
LT —L)

IJEM Best Editor Award (International Journal of Extreme Manufacturing) / Koji Sugioka, Team Leader (Advanced Laser
Processing Research Team)
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January 18, 2024

WTE [T I AT F Y AKE] HHGEKREE (EHdd REBeRE NIt HEREERER KEER AL HER
#HE) SRMET— L) —2—, BHIEAEEA, AMEREEEMRE, WHH R EFENRE (PEre—
LB T — L)

The 7th Infrastructure Maintenance Grand Prize Award, Award of the Minister of Land, Infrastructure and Transport

(Ministry of Land, Infrastructure, Transport and Tourism) * Yoshie Otake, Team Leader ,Masato Takamura, Visiting
Scientist, Yasuo Wakabayashi, Visiting Scientist, Yujiro Ikeda, Senior Visiting Scientist (Neutron Beam Technology Team)

January 29, 2024

SPIE Photonics West 3D Printing Best Paper Award (SPIE Photonics West) /#Zi5 X F— LV — 2 — (el L—4¥—hn
T F— L), B8REehF— L) —&%— EatEEitgeF— L)

SPIE Photonics West 3D Printing Best Paper Award (SPIE Photonics West) / Koji Sugioka, Team Leader (Advanced Laser
Processing Research Team), Miyawaki Atsushi, Team Leader (Biotechnological Optics Research Team)

February 17,2024

“Workshop Presentation Award” (#4iERY: SR AR 7075 L GBI AARIlIeF3E) CIBoG (I - AmER
HAVRY a—raronFu—AVT IA47 Y AEERERD) S EEHIRERAE) U —F 7V 2 A MRHEL (il
GIEHILETRF 25— L)

“Workshop Presentation Award” (Nagoya University : The TMI Program, CIBoG) ,/ Hidekazu Takahashi, Junior Research
Associate and Student Trainee (Image Processing Research Team)

February 17,2024

“Video Presentation Award” (% B KY: SHKZHE T 075 L CGRRAE WS HES) CIBoG (IEH - AdmERsa
YR a—varonFa—hIVT AT VAEKERD) S EREHEMREGED Y —F 7V T A M fHES ({5
AR ZE T — L)

“Video Presentation Award” (Nagoya University : The TMI Program, CIBoG) ,/ Hidekazu Takahashi, Junior Research
Associate and Student Trainee (Image Processing Research Team)

March 1, 2024

Top downloaded papers of Light: Science & Applications in 2023 (Light: Science & Applications) /#ZRsERTF— L1 —
A— (Gebi L— 9 — I T T— L)

Top downloaded papers of Light: Science & Applications in 2023 (Light: Science & Applications) / Koji Sugioka, Team
Leader (Advanced Laser Processing Research Team)

March 12,2024
PEWERLSEE IHSESERE. BRI AIge) SRS N — s 2 A~ — 1 (et A= 7R T — L)

RIKEN “Obu” Award, Researcher Incentive Award (RIKEN) .~ Takuhiro Fujiie, Research Part-time Worker | (Ultrahigh
Precision Optics Technology Team)

March 17,2024
ZHE (I EE N AR IR S— b 2 4~ — T EUHEE (SIS ERAEI S F— L)

Miura Award (The Japan Society of Mechanical Engineers) / Shunsaku Kawasaki, Research Part-time Worker Il and
Student Trainee (Image Processing Research Team)

March 18, 2024
HARG LSRR R B ERAEE (NIREEENBARG L) HERERMIE S— b 2~ — TfHEE  (Hi{g
TEHALEERT S T — L)

The 2024 Eiji Mutoh Excellent Student Award (Japan Society for Design Engineering) .~ Miku Fukatsu, Research Part-time
Worker Il and Student Trainee (Image Processing Research Team)
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Making waves
with terahertz

technologies

Using new palm-sized devices, RIKEN researchers may have finally
harnessed the terahertz band of the electromagnetic spectrum to
effectively ‘x-ray’ things without using harmful ionizing radiation.

ountless technologies—from smart-

phones and TVs to infrared instru-

ments on the James Webb Space

Telescope and high-speed wireless
telecommunication devices using micro-
waves—exploit sections of the electromagnetic
spectrum.

But somewhere between commonly used
microwaves and infrared light, lies a neglected
region called the terahertz band. Terahertz
waves have numerous exciting potential uses,
not least because they can be used to see
through or inside materials in a similar way to
x-rays. Unlike x-rays, however, terahertz waves
don’t deliver damaging ionizing radiation.

But terahertz technologies have so far lan-
guished because it has been difficult to adapt
microwave- or visible-light technologies

to the terahertz range at useful sizes and
power outputs.

For example, one approach to generate
terahertz waves has been to develop electrical
devices that produce higher frequency, ultra-
short-wavelength microwaves. But this has been
difficult in part because these devices need
highly optimized parameters to produce greater
electrical performance, which has proved
challenging.

An alternative strategy is to produce
terahertz waves by converting shorter,
higher-frequency waves of infrared light, using
materials known as nonlinear crystals.

At the RIKEN Center for Advanced
Photonics, we are exploring this second
strategy—producing terahertz waves by co
verting the output from an infrared laser.

PERSPECTIVES

Team leader, Tera-
Photonics Research
Team

Hiroaki Minamide

is team leader of

the Tera-Photonics
Research Team and
group leader of the
Terahertz Research
Group of RIKEN. He is
also a visiting professor
at Chiba University. He
joined RIKEN in 1999
and, after working as a
researcher and deputy
team leader, has been
working as a team
leader since 2010 and
as a group director since
2020. He received his
undergraduate degree
in communications
engineering and his
Masters and PhD in
electrical engineering
from Tohoku University,
Japan, in 1993, 1996
and 1999, respectively
His research interests
include high-power
terahertz wave
generation and
ultrasensitive terahertz
wave detection using
nonlinear optics and
their unique terahertz
applications.
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