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Preface

Two years have passed since we started our second stage from 2018.

RAP is working to realize the dream of making the invisible visible. The center is pursuing research to push the possibilities
of light to the extreme, in order to allow us to see previously invisible things. For example, attosecond lasers make it possible
to see the movements of electrons, metamaterials are allowing us to manipulate light waves, and we can conduct
environmental monitoring with relativistic geodesy using ultra precision optical lattice clocks and nondestructive inspection
of concrete structures with a compact neutron source. Being able to see objects helps us to understand and manipulate
them. Besides, the work of RAP focuses not merely on making discoveries that will be recognized by the research community,

but also on contributing to society by developing practical applications.

In 2019, several world-leading outputs were achieved, such as, “Capturing ultrafast molecular structure change within 3
ps,” “Sptiotemporal dissection of the trans-Golgi network in budding yeast,” and “Development of elliptic neutron-focusing
supermirror.” Also, we had the third RAP Advisory Council comprised of eight eminent scientists, took place in RIKEN Wako
campus. We are grateful for the invaluable advice we received.

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

Katsumi Midorikawa
Director,

RIKEN Center for Advanced Photonics
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Katsumi Midorikawa, D. Eng.

FY2019 Core Members
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Yuxi Fu. PR Zm
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(4FBIFFZZE) Bing Xue. Lu Xu
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(RAZEERANTR) B ST

(Senior Research Scientist)
Yasuo Nabekawa, Eiji Takahashi,
Yutaka Nagata, Tohru Kobayashi

(Research Scientist) Keisuke Isobe,
Tomoya Okino, Yuxi Fu,
Takashige Fujiwara

(Special Postdoctoral Researcher)
Yu-Chieh Lin

(Postdoctoral Researcher)
Bing Xue, Lu Xu

(Technical Scientist)
Akihiro Tanabashi

(Technical Assistant)
Takiko Wakabayashi
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Research Subjects

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

v XUV nonlinear optics

v" Ultrashort intense lasers

v Multiphoton microscopy

HAZER R Research Output
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Optical parametric amplification of sub-cycle
shortwave infrared pulses

« Sub-cycle pulse amplification in nonlinear crystals
via OPA process

« Tuning the wavelength of the pump pulse specific
to the gain bandwidth broadening

« CEP control by adjusting delay between the pump
and white light seed pulses

« Dispersion control with wavelength division and
synthesis

Reference: Yu-Chieh Lin, Yasuo Nabekawa, and Katsumi Midorikawa, “Optical
parametric amplification of sub-cycle shortwave infrared pulses,” submitted.




Extreme Photonics Research Group

Attosecond Science Research Team
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Fig.1 Laser system configuration
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Fig.2 CEP measurement behind OPA2. a: f-2f interference fringes. b:
CEP extracted from the measured fringes. c: histogram of the CEP.

The development of laser systems producing a
high-intensity single-cycle, or even sub-cycle,
pulse has become a worldwide trend in the
research fields of ultrashort optics, since it paves
the way to numerous advance applications in
strong-field physics, such as the generation of
isolated attosecond pulses. The optical
parametric amplification (OPA) of infrared (IR)
pulses in a nonlinear crystal was adopted as a
useful scheme in such high-intensity ultrashort
pulse sources until now. Nevertheless, the
shortest pulse duration has nor yet reached the
sub-cycle regime owing to the insufficient gain
bandwidth in a nonlinear crystal used in an OPA
system.

In this study, we developed a laser amplifier
system producing sub-cycle pulses by utilizing a
novel scheme of OPA.

The system basically consists of a femtosecond
pumping laser system and the three stages of
OPA chain as depicted in Fig.1. The distinct
feature of this system was that we tuned the
wavelength of the pumping laser pulse to 708
nm, which is specific to broaden the gain
bandwidth of OPA using a BBO crystal. In addition,
we stabilized the carrier envelope phase (CEP) of
the amplified pulse with the difference frequency
generation (DFG) scheme, resulting in good
stability of the CEP, as shown in Fig. 2.

As a result, we successfully generated an
ultrashort pulse with a duration of 4.4 fs, which is
equivalent to 0.73 optical cycle of carrier
frequency in shortwave IR region, as shown in Fig.
3.
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Fig.3 a: pulse shape retrieved (red shaded area). b: optical
field retrieved by assuming 0-CEP.
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Tahei Tahara, D.sci.
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Ahmed Mohammed,
Pardeep Kumar
(TYREVH)

(Senior Research Scientist)
Kunihiko Ishii (c),
Satoshi Nihonyanagi (c)

(Research Scientist)
Hikaru Kuramochi

(Postdoctoral Researcher)
Ahmed Mohammed,
Pardeep Kumar

(Assistant)

Tomoe Michiyuki
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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

by nonlinear spectroscopy

FAZERSR . Research Output
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Hidden isolated OH at the charged hydrophobic

interface revealed by two-dimensional heterodyne-
detected VSFG spectroscopy

+ Development of interface-selective ultrafast
spectroscopy to probe liquid interfaces

« Elucidating structure and femtosecond dynamics of
water at hydrophobic interfaces

+ Revealing distinct t-hydrogen bonds at negatively
charged hydrophobic interface

Reference: M. Ahmed, K. Inoue, S. Nihonyanagi, T. Tahara, Angew. Chem. Int. Ed.
2020, 59, 9498. doi.org/10.1002/anie.202002368




Extreme Photonics Research Group

Ultrafast Spectroscopy Research Team
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Water around the hydrophobic groups
mediates hydrophobic interaction that plays
key roles in various chemical and biological
processes. Therefore, the elucidation of the
properties of the water at the hydrophobic
interface  is very important.  Ultrafast
Spectroscopy Research Team investigated the
structure and dynamics of water at two
oppositely charged hydrophobic ion/water
interfaces using two-dimensional heterodyne-
detected vibrational sum frequency generation
(2D HD-VSFG) spectroscopy, which is new
interface-selective  ultrafast  spectroscopy
developed at RIKEN. The obtained 2D HD-VSFG
spectra revealed that distinct =-hydrogen
bonded OH groups are present only at the
anionic hydrophobic interface, which is hidden
by ordinary hydrogen-bonded OH in the
steady-state spectrum.  This finding
demonstrates that the sign of the interfacial
charge governs the structure and dynamics of
water molecules at the hydrophobic interface.

FEBRNGEESEDCTHE-RTT
AT OE A VREIRBAIERIREI D
ZRVWCAE LcalcmE LBkt
FREDKDT T L b ZRITIRENAN
Zal”

o) r__.. N - o ! N '-!':'
A ol % L — = L - 3 i 4 s i |"f
00 3800 3EMp 3200 340D 3E00 30 300 3600 3A00 W00 360D
10 WEVENLMBEr (Zm |

Wlgynp WEVENUMDET {Om |

n-AREEDRES

SFG

l._.:,:::-l:,:._. "

|

FREEIRNE ZRTTIREIANY bV ETHRELTE
AENEITHE LBKNRESE D m —K&ES
BOEBLBEEDKRBEEDES (B) « 5KUZ
NICK > THSMNTE>EREDKESE (H)

WEOARESDES




IV A MY —AT % b= AR

R =T Y Vv ITHEF—2A

MET—<

v X ERE Rt T D REER

v ARBLEAR FEFET DR R

v WA FESHOERREESENER

Research Subjects

v" Relativistic geodesy with optical lattice clocks

v' Development of transportable optical lattice clocks
v' Long-term stable operation of optical lattice clocks

F—2LY —X&— [/ Team Leader
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Hidetoshi Katori, D. Eng.
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15 M—. Andrew Hi L :
RS Andrew Hinton Test of general relativity with transportable optical

(Senior Research Scientist) lattice clocks

Masao Takamoto (c) « Development of transportable optical lattice clocks
(Research Scientist)

Noriaki Ohmae, with 18-digit accuracy
Atsushi Yamaguchi (c) « Test of general relativity at TOKYO SKYTREE

(Special Postdoctoral Researcher)
Shoichi Okaba, Andrew Hinton

Reference: “Test of general relativity by a pair of transportable optical lattice
clocks,” Nature Photonics, published online on April 6, 2020.




Extreme Photonics Research Group

Space-Time Engineering Research Team
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The Space-Time Engineering Research Team
has developed transportable optical lattice clocks
with 18-digit accuracy to demonstrate relativistic
geodesy (Fig. 1). The team has tested general
relativity at TOKYO SKYTREE by measuring a
gravitational redshift between the two clocks set
in the ground and observatory floor at 450 m (Fig.
2). Comparing the results with a height difference
measured by conventional leveling methods,
general relativity is verified with an accuracy
comparable to the satellite experiments, which
were performed using atomic clocks loaded on a
satellite or a rocket with a height difference of
~10,000 km.

The team is pursuing further downsizing and
transportability of the system, and searching
novel applications in a future social infrastructure,
such as monitoring the earth’s crust movement
and volcano activity, and a precise mapping of
altitude and geopotential with a complementary
use of GNSS (Global Navigation Satellite System)
and a high-sensitivity gravimeter.
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Fig.1 A pair of transportable optical
lattice clocks. The difference of tick
rates can be measured by comparing
the clocks with an optical fiber link.
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Fig.2 Test of general relativity at TOKYO SKYTREE. A
pair of clocks set in the ground and observatory
floor are compared with an optical fiber link to
measure the gravitational redshift. General
relativity is verified with high accuracy by
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v Room-temperature telecommunication-wavelength single

e HE—BR  PhD. photon source
Yuichiro Kato, Ph.D. v Electroluminescence devices with extremely low energy
dissipation

v" Optical sensors with novel functionalities

FAZERSR . Research Output

FY2019 Core Members .
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Akihiro Ishii (c), Nan Fang (c)
(Special Postdoctoral Researcher)

Daichi Kozawa Super-resolution fluorescence imaging of carbon
(Assistant) nanotubes using a nonlinear excitonic process
Yoriko Nissaka (c)

+ Exploit efficient nonlinear process known as
exciton-exciton annihilation

 Enhance resolution by approximately 272 by
imaging the annihilation rate

+ Subdiffraction imaging possible at a power density
as low as approximately 300 W/cm?

Reference: K. Otsuka, A. Ishii, Y. K. Kato, “Super-resolution fluorescence imaging of

carbon nanotubes using a nonlinear excitonic process”, Opt. Express 27, 17463
(2019).
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Quantum Optoelectronics Research Team

Extreme Photonics Research Group
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When multiple excitons exist in a carbon
nanotube, an exciton can scatter with another
exciton and decay nonradiatively through an
efficient process known as exciton-exciton
annihilation (EEA). Here we demonstrate
subdiffraction imaging of air-suspended CNTs by
extracting the nonlinear EEA component using a
typical confocal microscopy system. By
combining two fluorescence images obtained at
different excitation powers, an EEA rate image
with enhanced resolution can be constructed.

We extract the EEA component from
photoluminescence intensities measured at two
different excitation powers by subtracting the
emission intensity at a certain power from that
expected in the absence of EEA. We compare the
width of photoluminescence images and exciton-
exciton annihilation images at various powers,
and find that the resolution enhancement
through the EEA extraction is approximately 2172,
It is noteworthy that the EEA-derived nonlinearity
in nanotubes enables subdiffraction imaging at a
power density as low as ~300 W/cm? with a
continuous wave laser, whereas considerably
higher intensities are employed for other
subdiffraction techniques using conventional
dyes.

EB—DhH—RF/Fa—TD@7T+ MUZ
vt ZR8E & (b)EEAL— b D R ITEHR.
(QBWERICBIFB—RT 707 710, (d-f)
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and (b) the extracted EEA rate. (c) 1D profiles from
the PL (black) and EEA (red) images at the same

sets of 2D images and the 1D profiles for the two
nanotubes with (d-f) a parallel and (g-i) a Y-shaped
configuration

WhRZADS/Fa1—T E(Q-)YFRICEEB S

2D images of a (9,7) nanotube for (a) the PL intensity

position indicated by broken white lines. (d-i) Similar
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(Senior Research Scientist)
Kazuo Kurokawa, Takuro Tojima

(Research Scientist)
Natsuko Jin

(Postdoctoral Researcher)
Wataru Yamamoto

(Special Postdoctoral Researcher)
Daisuke Miyashiro

(Junior Research Associate)
Yutaro Shimizu

(Technical Staff)
Yasuhito Kosugi, Kumiko Ishii,
Miho Waga

(Research Part-time Worker)
Kalai Madhi Muniandy

(Assistant)
Makiko Toya
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Research Subjects
v' Development of super-resolution live imaging microscopy
v" Molecular mechanisms of intracellular membrane trafficking

HAZER R Research Output

SRV BORZER
HA4F3IUX

- BN\ 7EOAOEEOD
XE{E OB S HMT

- BREHERS A TAA—I Y TEMEY AT s
(SCLIM) [C L B8E%2

Spatiotemporal dissection of the trans-Golgi network

+ Assembly dynamics of proteins residing in Golgi and
trans-Golgi network has been characterized in detail

+ Observation by super-resolution confocal live
imaging microscopy (SCLIM)

Reference: T. Tojima, Y. Suda, M. Ishii, K. Kurokawa, A. Nakano: “Spatiotemporal
dissection of the trans-Golgi network in budding yeast,” Journal of Cell Science,
132:jcs231159 (2019).
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Subwavelength Photonics Research Group

Live Cell Super-Resolution Imaging Research Team
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Eukaryotic cells have several types of
membranous organelles, such as the endo-
plasmic reticulum (ER) and the Golgi apparatus,
performing essential functions critical to
biological activities. A large number of proteins
are synthesized at the ER and transferred to the
Golgi apparatus to receive modifications such as
glycosylation. The modified proteins are then
transferred to the trans-Golgi network (TGN)
where they are sorted and exported to various
subcellular destinations. In this way, the TGN acts
as a “hub” for membrane traffic in the cells.

Takuro Tojima (Senior Research Scientist) and
his  collaborators observed spatiotemporal
dynamics of the TGN in yeast cells by super-
resolution confocal live imaging microscopy
(SCLIM). They found that the TGN gradually
changes its nature from the ‘early stage’, which
receives cargo proteins, to the ‘late stage’, where
transport carriers are produced. During the
transition periods, the two stages are often
compartmentalized within a single TGN cisterna.
Furthermore, for the late stage, various types of
coat/adaptor proteins exhibit distinct assembly
patterns. In the future, the SCLIM technology will
unveil the whole mechanisms of membrane
traffic systems.
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Fig.1 Schematic diagram of the spatiotemporal dynamics
of the TGN
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(Research Scientist)
Masahiko Hirano,
Takayuki Michikawa

(Technical Staff)

Asako Tosaki, Tetsushi Hoshida

(Assistant)
Hiroko Sakurai
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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

HiZER SR, Research Output

IN—F YV URO2HE - BRICOEDBZ OV
7EE0dY bOo—)Va Rt EMTORE R

o ZVINTBEDEBERICTEREGEIE 2 >~ /N BTOLLESDR
R

s T hOAVRUTZREIY FO—)IVEEENICEEILT S
Y7 O — T mito-SRAIDRIFE

Visualizing and modulating mitophagy for
therapeutic studies of neurodegeneration

+ Investigation of the behaviors and fates of
fluorescent proteins inside and outside lysosomes

 Development of an indicator for mitophagy, mito-
SRAI

Reference: Katayama H., Hama, H., Nagasawa K., Kurokawa H., Sugiyama M., Ando
R., Funata M., Yoshida N., Homma M., Nishimura T., Takahashi M., Ishida Y., Hioki H.,
Tsujihata Y., Miyawaki A. (2020) Visualizing and modulating mitophagy for
therapeutic studies of neurodegeneration, Cell, 181: 1176-1187, (2020) doi:
10.1016/j.cell.2020.04.025.
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Biotechnological Optics Research Team

Subwavelength Photonics Research Group

AMLATEDWES bOYy FU7ZIEEEER
HEEREL. ZOERIZMBAEEICESEET,
ZIT T AR BES OV R 7 %ERM
ICHERN DS IR ) VY — LTEY AR THIR
ITHBMLEHF (T bR 7REDI> FO—)b)
DMBNTWVWEY, COEMEICEEDNRI B &
IN—F Y UREEDRAREERIRDE T 5T EH
PHL>TVET, VYV —LISBETRV/IN\VE
PRBRITEE TVET, AeBIEEd. 250
FBETUC & LEVWERGEYE2 >»/\vE
TOLLESAEREF L& Lfc, & SICTOLLESHEAFEHT
SraOAVRUT7ZREIY OV EEENICEIE
{9 2EATO—Tmito-SRAIZEREFE L% L1z,
Z5 LTN—F 2V U RDRES M &R R
[Cmito-SRAINNEET BT & &SEFBL £ Lz, ¢
FhB. N—F 2V IRETIVEMIICHEWNT, =
Y RU7REIY bO—ILOFRE & mEimpa
DEHSHEET BT EERLE L, TBITNIR
W—Tv bR —Z200%REL, I\—F 2V
VIRABED LM ERE T T EICHIHLE
LTz

Dysfunctional mitochondria accumulate in many
human diseases. Accordingly, mitophagy, which
removes these mitochondria through lysosomal
degradation, is attracting broad attention. Due to
uncertainties in the operational principles of
conventional mitophagy probes, however, the
specificity and quantitativeness of their readouts
are disputable. Thorough investigation of the
behaviors and fates of fluorescent proteins inside
and outside lysosomes enabled us to develop an
indicator for mitophagy, mito-SRAI. Through strict
control of its mitochondrial targeting, we were
able to monitor mitophagy in fixed biological
samples more reproducibly than before. Large-
scale image-based high-throughput screening
led to the discovery of a hit compound that
induces selective mitophagy of damaged
mitochondria. In @ mouse model of Parkinson'’s
disease, we found that dopaminergic neurons
selectively failed to execute mitophagy that
promoted their survival within lesions. These
results show that mito-SRAl is an essential tool for
quantitative studies of mitochondrial quality
control.

CCCPsn

X1 mito-SRAERBW = OV RUZREIY bO—)VOER
mito-SRAIZFIR L fciEElez B0 OV FU7HREDIY FO—
WEARELE Lz, O bO—)bTEk. S bV RUTICBETS
mito-SRAIZIRED Y FFILERLTVWE Y, Mgz, S tdVRU7
BHEEROEYCCCPTIET 5L, BEEZIFI OV FUTHY
VY —LIBEFLEEDY T FIVERT K SITEYET,

mito-SRAI

B2 mito-SRAIZFIR L e 7 AD#EMRICHIT 5 IV FU7REIY FO—
JVDERR

R AR EEMARRD AL RS A EAT BT ETN—F VY VROETIVE
BV E LTz, mito-SRAIZERA L. #MiEialicEsIr2I baY FU7REIY bO—
WD T+ GR) #EELE L, FOY Ve FOFI+—+ (THEEOHZEE
B2 (BXEE) TRHYIFIVDMEHEINE LTz, —A. N—F UV URTEA—Ik
RF BT EHHSNTWVBTHRMEOMSRMERE (BXHE) CTlEY 7 HilidgtEns
HATLT
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BH FE v' Development of algorithms for image processing
Hideo Yokota, D. Eng. v Development of image processing systems

v" Construction of instrumentation system for bio-research
data creation

HAZER R Research Output

BBYHETYF VIR ﬁj

FY2019 Core Members BU g = o O#afko
(LBHRE) =58 5. )+, £ BEAREIRTTE R
FFH Xkt \
(BAERIZEER) AH B o TRV by TRUNRIEEIC K ZHMEROEET=RTT
2= BF. BRIBES s
TR IR TR S E ORI
A e i - BTIUOVHEREL T U A~ MVRBERAER S
wreE SysE - NEEEAE R
g T BRER . HEBNEORBBHOIRTIRE $5 T L5
(BEmMRERE)
A BARBER, RE FIBA. AEElE FO5A. . .
i . =) . A E = Large-scale 3D observation of steel microstructures
2 S using a desktop-sized 3D internal structure

microscope with precision cutting and etching

(Senior Research Scientist)

Shin Yoshizawa, Satoshi Oota,
Takashi Michikawa, Shigeho Noda
(Research Scientist) system for steel microstructures

Satoko Takemoto, Norio Yamashita,
Masahiko Morita

+ Development of a desktop-sized automatic 3D observation

« High resolution of micrometer-order and large-scale

(Technical Staff) observation over millimeter-order has been achieved.
Yuki Tsujimura, Sakiko Nakamura, . . .
Masaomi Nishimura, Yoshimasa Sakai 3D whole shapes of grains with a size of a few hundred
(Assistant) Akiyo Takana, micrometers in the internal structure were captured.
Kayo Furumoto
(Visiting Scientist) N. Yamashita, Y. Koyanagi, H. Takemura, K. Asakura, T. Kasuya, S. Tsukamoto, H. Yokota,
. . Computational and Experimental Simulations in Engineering Proceedings of ICCES2019, Chapter 71.
Shintaro Oyama, Kazuaki Fukasaku, pp. 841-850, 2019 DOI: 10.1007/978-3-030-27053-7

Kazuhiro Fujisaki, Naomichi Furushiro,
Suguru Miyagawa, Yukimi Murakami,
An Guangzhou
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Subwavelength Photonics Research Group

Image Processing Research Team

TEAME Tl S 7 OEIC K W IESNS5FED
KECERBY ., ZTOI U OERIT LA PELE
TOtvRICKEKELE T, TE. LiHRE
HTIE, 8 - & 7Nt X - FHOBESEEK
BEREFTIC K Y TR L. FelsitRIBIRICBII TSR
HOEDSNTWVWET, ZNICHA. FRIER
THRBRT —2EREMIREL TN, ZEET
DIDFHAFEMANBLEEINTVE T, SEHF—LA
(SR = 7 OB O3 TTESE = BEINICE DR
BE - ILEEFICETAIT 2/ NEI R L ERRELEL
fz (Figure 1) o XY A7 LIk, HBEYHE. Tv
F U FFBEHBEICK S ERMEBRRF AT B
WT. TV A= MV EDLEREEY 770>
DERRE COFHAE B ETHRIRTEE T,

—flE LT RER015%ESGREME. BiE
RIRR1.5 um, EIEREFS835 X 592 X 1500 um3
Ew F0.066 X 0.066 X 1.5 um3/voxel CEBEENT
1000HTmEERE L& Lz (Figure2) . #B#AICH
B D UMBLTFORICDIEZEH S, £
100 uMBOIERNEZIRZ DT EHOTE. BPHE
B DI VA — A —DILF3DFHRAIZRIRTEF L
feo

KRR DRRIE. SOERE « [LREBDFHAZ £

FDORIRTEST EZRL. MRDEFORMEER
3DFHAICBIT H2ERGFEE LT, SERIRILVE
ADEAFCEET,
HEE AAEO—EBIE. WEFFRERIER - 1/
N—2 3 VREBEOHEH -/ X—2 3 VARET O
75 (SIP) TEFWEEMA) BXUR MRE
BMBERE ATLICEDT U7 IVER] (B
AN ST & >TREENE LTz
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oatting device

Pacrrless
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Figure 1 A desktop-sized three-dimensional
internal structure microscope with
etching function.

Properties of ferrous materials show wide variations

owing to their microstructures, which are derived from
their chemical composition and fabrication process. In
recent development of advanced materials, numerical
analyses have been utilized to predict relationships of
microstructure, process, and properties. In the approach,
advanced experimental data also have been essential for
the prediction, and multi-scale 3D measurement
technologies have been required. In this study, our group
has developed a desktop-sized automatic 3D observation
system for microstructures of ferrous materials (Figure 1). It
uses precision cutting, chemical etching, and optical
microscopy, and can realize observation with high
resolution of sub-micrometer and extensive observation
range of millimeter-order.

The following 3D observation demonstrated automated
large-scale serial sectioning of 0.15C-1.5Mn steel (Figure 2).
The 3D model offered a range of 835X592X 1500 pm3,
which had 1000 cross-sections at 1.5- um intervals and a
resolution of 0.066 X0.066X 1.5 um3, It captured
dispersed carbides with a diameter of a few micrometers
and coarse grains with a diameter of a few hundred
micrometers.

These results showed high feasibility toward 3D
microstructure imaging on a desktop with high resolution
and wide observation range. We strongly believe that this
approach will advance the 3D imaging of microstructures
in material development.

Regunitpasied
[TEs RECHMIE

Figure 2 (top) A 2D cross-section,
(left-bottom) a 3D reconstructed image,
(right-bottom) a coarse grain in 3D image.
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(Senior Research Scientist)
Norihiko Hayazawa (c)
(Postdoctoral Researcher)
Thu Hac Huong Le,
Maria Vanessa Balois,
Bikas Ranjan,
Shun Hashiyada,
Cheng-Hung Chu
(Visiting Scientist)
Satoshi Kawata,
Nobuyuki Takeyasu,
Yuto Moritake
(Assistant)
Yi-Jung Liang

MRT—<

V 3RFTTARIT )T IVRRERNAZI T VT IVIEE. A2ITVT IV
DRETE M THEMDRRF

vV A2 7 )7 IV BWEHRGRAD HEDRIK & SREZR D FDE
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V Fa—FTIVAZT )T IVICET TR AR B3R

v AR R OTHZERBEIC BT B SiniBsR Ny > A 7 LBH

Research Subjects

v Novel metamaterials such as 3D metamaterials and perfect absorbers

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

v' Alternative materials for tunable metamaterials

v" Tip-enhanced spectroscopy in the visible and THz regime

HiZER R, Research Output

BERAKET 7S XEZv I 7T/ #iReE
ICKBYTFH/ A= FIVBRTDT +/
Pk |4

i

I

"+¥% I
s BEAKETCOF v SERS T U HIE
s BUTF/ A—PIVDSEBDBRETI VRHAA—TI 2T
s BHENET+/ VE— FEIEMHE L THERHETEE
« TIXEZVU T/ HiRBPTOIZ— T 55EIRA]

Visualization of subnanometric phonon modes in a
plasmonic nano-cavity in ambient

Tip-enhanced Raman spectroscopy in ambient
Subnanometer spatial resolution Raman imaging
Activation and detection of forbidden phonon modes
Unique selection rule in the plasmonic nano-cavity

Reference:

[11 M.V.Balois, N. Hayazawa, C. Chen, E. Kazuma, Y. Yokota, Y. Kim, and T. Tanaka,
Jpn. J. Appl. Phys. 58, SI0801 (2019).

[2] M.V.Balois, N. Hayazawa, B. Yang, E. Kazuma, Y. Yokota, Y. Kim, S. Yasuda, K.
lkeda, and T. Tanaka, npj 2D Mater. Appl. 3, 38 (2019).
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Innovative Photon Manipulation Research Team

Subwavelength Photonics Research Group
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Fig.1(a)Tip-enhanced Raman spectra from defect free
graphene and (b) its imaging based on D-band (scan
area: 23nm x 14nm). (c) the cross-section plot at the red
line in (b) shows sub-nanometric spatial resolution

Phonons  provide information on the
physicochemical properties of a crystalline lattice
from the material’s vibrational spectrum. Optical
phonons, in particular, can be probed at both
micrometre and nanometre scales using light-
based techniques, such as, micro-Raman and tip-
enhanced Raman  spectroscopy  (TERS),
respectively. Selection rules, however, govern the
accessibility of the phonons and, hence, the
information that can be extracted about the
sample. Herein, we simultaneously observe both
allowed and forbidden optical phonon modes of
defect-free areas in monolayer graphene to study
nanometre scale strain variations and plasmonic
activation of the Raman peaks, respectively, using
our home-built TERS system in ambient. Through
TERS imaging, strain variations and nanometer-
sized domains down to 5 nm were visualized with
a spatial resolution of 0.7 nm (Fig.1). Moreover,
such subnanometric confinement was found to
activate not only the Dand D’forbidden phonon
modes but also their D+D” combination mode
(Fig. 2). With our TERS in ambient system, the full
phonon characterization of defect-free graphene
and other 2D nanomaterials is now possible,
which will be useful for subnanometer strain
analysis and exploring the inherent properties of
defect-free materials.

San-rrrtical irmmalisn

Verticsl ransitisa ]

Ik bl

DH-IF Teamil

B2 FRIEHD D HIHEDEEBHICK UKD
VEMLEREO)SRIRWEENT T/ A=k
DIRFE DIFBREEBRICKL DTV VEELBE

Fig. 2(a) Activation of D and D+D’ bands by a defect
based on vertical transitions. (b) Activation of D and
D+D’ bands without defect based on non-vertical
transitions
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(Research Scientist)
Kotaro Obata
(Special Postdoctoral Researcher)
Deniela Serien, Shi Bai
(Postdoctoral Researcher)
Dongshi Zhang,
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(Visiting Scientist)
Xinyuan Qi, Wei Han,
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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" Creation of nanomaterials and nanostructures by ultafast lasers

v" Elucidation of laser and matter interactions

Hi3ER SR, Research Output

BEARP I ILIDL—HF—TT

L—>avicksd<asoa/r-/E6

REBIEDAZL

s EBBLUBERE\DZKRLEI AV O/F /EGK{biE
BEDHZRL

o FIOnmBHEED S/ ) v IIViEBEDE % RET D ERE
LTRZVOAZHRERE

o BHONEFRAEEICES WV TERND TR A IZER

o RSTPHLEMREDA00°C E TOBEE M & FEsT

Hybrid Micro/Nano Surface Structures Produced by

Femtosecond Laser Ablation in Organic Solvents

« Formation of diverse hybrid micro/nano carbonized
structures on metals and metal alloys

« Clarification of Marangoni effect which determines
the orientations of nanoripples with a period of
several tens of nm

+ Achieving the lowest reflectance in a UV-NIR range.

« Demonstration of high thermal resistance up to
400°C in anti-reflectance

D. Zhang, B. Ranjan, T. Tanaka, K. Sugioka, ACS Appl. Nano Mater. 3, 1855—1871 (2020).
(ACS Editors’ Choice)
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Advanced Laser Processing Research Team

Subwavelength Photonics Research Group
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Figure 1 (left) Inverse V-type structure ridge on the original
black wing of the Ornithoptera goliath butterfly. (upper
right) Scheme of producing biomimetic surfaces by
femtosecond laser ablation of metals in acetone, which
enables simultaneous metal carbonization/C-precipitation
and nanostructuring (the black region indicates the
ablated region). (lower right) The structure created look
very similar to the structure on the butterfly wing.

Rapid advances in biomimetics have sparked
intense interest in the development of artificial
analogues of both light-absorbing pigments (such
as melanin) and antireflective nanostructures. To
this regard, nanostructured surfaces covered with
high light absorbers such as carbon and transition
metal carbide (TMC) are gaining special attention
because of their integrated multioptical properties,
including broadband absorbance, antireflectance,
and polarization-dependent optical responses.

We succeeded in creating hybrid micro/nano
carbonized surface structures composed of
ultrahigh and low spatial frequency laser-induced
periodic surface structures (UHSFLs/LSFLs) on group
IVB-VIB transition metals (e.g., Ti, V, Nb, Ta, Mo, and
W) by femtosecond laser ablation in acetone. Both
the structures and functions of prepared surfaces
finely mimic those of antireflective butterfly wings
of Ornithoptera goliath. Synergistic effects from
TMCs/carbon networks and surface nanostructures
resulted in the reflectance of Ta, Mo, Ti, V, Nb, and
W metasurfaces below 1% in the UV-NIR range (less
than 0.2% over the entire UV-NIR range for Ti, V,
and W metasurfaces) (Figure 2), irrespective of the
original reflectance of the raw materials. We further
confirmed that the antireflectance of structured
surfaces had high thermal resistant upon heating at
400°C in air for 2 hours.

Figure 2 Reflectance spectra in the
UV—Vis—NIR range (wavelengths:
200—1700 nm) (left) and the
corresponding average values in the
wavelengths of 200-800 and 1000-
1700 nm (right) for the Mo, Ti, V, Nb, W

_ and Ta samples produced by fs laser
ablation in acetone.

10001700
Wavelength {nm)
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(Senior Research Scientist)
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Masatsugu Yamashita

(Research Scientist) Satoru Mima
(Technical Scientist) Yoshiaki Sasaki
(Postdoctoral Researcher)

Isao Yoshimine

(Special Postdoctoral Researcher)
Shugo Oguri, Shota Yamazaki,
ChaoHui Feng

(Technical Staff) Noriko Yaekashiwa,
Hisao Kawano

(Senior Visiting Scientist)

Kodo Kawase, Takashi Noguchi,
Yukihiro Ozaki

(Junior Research Associate)

Hiroki Kutsuma, Xiaobo Zheng
(Part-time Worker) Noboru Furukawa,
Hiroshi Watanabe
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Research Subjects

v' THz spectroscopy of polymers and the control of molecular
structures and functions

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

v" Development of ultrafast and ultra-broadband optical-pump THz-
probe systems and its applications

v" Applications of terahertz sensing and imaging

FAZEM R Research Output
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Development of body scanner in the terahertz region
using the FMCW method

« Our purpose is to develop the application to the
walk-through body scanner for security gate

« We are developing the frequency-modulated
continuous wave (FMCW) imaging method based
on the radar technique around 300 GHz band

« We have demonstrated the depth imaging in which
we have detected a material hidden under cloths

Reference: e 2 KREZ, be B, KAHT, "FMCWARZRBW T INIVYRT 4 X
F v T OBER," EFFHER, vol. 119, no. 353, ED2019-91, pp. 61-64 (2019).
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Terahertz—wave Research Group
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Fig.2 (a) The comparison of reflected beat signal A,

with the materials and without the materials, (b) In
this photograph, an AC adapter and a mobile
hidden (0
Reconstructed cross-sectional image of a human

phone are under cloths, and

body with materials, respectively.

L

Dr. Sasaki is a technical scientist at the terahertz
(THz) sensing and imaging research team,
working on the development of the walk-through
body scanner using the terahertz waves for
security and safety related applications. To realize
the high-throughput security gate, the walk-
through body scanner is required.

For the actual system, we are developing the
frequency-modulated continuous wave (FMCW)
imaging method based on the radar technique
around 300 GHz (Fig. 1). Especially, the radar
imaging technique using the continuous wave
(CW) THz sources is very important because of its
high signal-to-noise ratio (SNR) and wide
dynamic range.

Next, we have demonstrated the depth
imaging in which we have detected a material
hidden under cloths (Fig. 2). Fig. 2(c) shows the
obtained FMCW image of a material under cloths.
The verification experiments reported here
confirm the principle of our proposed method for
detecting materials hidden under cloths.

FoFDOTORATIRTLDOELE,

system under development, respectively.
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Fig.1 (a) The experimental setup of the walk-
through body scanner system, and (b) The
photograph of the prototype body scanner

(a)

23



7T~V K e

VAVARY VD 101 i

F—2Y —X&— / Team Leader
B B ()

Hiroaki Minamide, D.Eng.

FY2019 Core Members

(ARE) Fr7 ZE. #BH #H_.
e 1%, B, & EF
(IN\=hBA<—)
PR =T
(TYREZUR)
ERRBF
(REXEWRER) FEE5LE
(REHIRE) XF#HE. FO &2

(Research Scientist)
Takashi Notake, Kouji Nawata,
Yu Tokizane, Yuma Takida,
Zhengli Han

(Part-time Worker)
Mikiko Saito

(Assistant) Reiko Sasaki

(Senior Visiting Scientist)
Hiromasa Ito

(Visiting Scientist)

Seigo Ohno,

Yoshikiyo Moriguchi

MRT—<

v B - IR R THZR RO

v BRETHZRRE

v AR RTHIR RS FU N THZRS B
v THZARY ML T =B R—=2R

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

FAZEM R Research Output
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Electromagnetic wave phase singularity control by
multiple resonances in film metamaterial

+ Double-layer metallic pattern design

« Anti-parallel dipole resonance

+ Lattice resonance based on diffraction

« Critical-coupling control

+ Film metamaterial development

Reference: Z. Han, S. Ohno, and H. Minamide, “Phase singularity in double-layer
metamaterial,” Z580ElISFAYEEF SMEFMEES, 19p-E215-13, JbiEBEKRFL
MR+ > /X R (20194:9819H) .
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In this work, we study the phase singularity
phenomenon of electromagnetic wave by
employing a film metamaterial. Phase singularity
occurs in wave  systems, including
electromagnetic wave. It can promote new
technique for applications, such as sensing,
modulation, but not yet well researched.

The film metamaterial uses an unit structure
design of double-layer metallic pattern with a
large lattice. We account for the phase singularity
from two types of metamaterial resonances, the
anti-parallel dipole resonance from the double-
layer metallic pattern, and the lattice resonance
based on diffraction from the metamaterial lattice.
By controlling the metamaterial lattice size, one is
able to control the coupling of the two
resonances. Specifically, when the metamaterial
lattice size is increased from 150 um to 210 pm,
the two resonances transits from "decoupling”,
“critical-coupling”, "coupling”, "critical-coupling",
and finally to "decoupling" in sequence. When
the coupling achieves the critical-coupling,
associated with the critical lattice size, the phase
performance shows a phase singularity in the
spectra. There are two phase singularities in the
film metamaterial under study.

From physics view, this work might help to

Y 5a DD ET, investigate the coupled resonators system
regarding to electromagnetic wave. From
application view, this work might help to design
tunable metamaterial devices and improve the

sensitivity of sensing techniques.
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Fig.2 Spectra performance. Two resonances (O lattice resonance, @ anti-parallel dipole

resonance) are associated with the metamaterial. By controlling the lattice size to let the

K1 (@) X2TU7)IVDI=y bV EFERK two resonances express critical-coupling, phase singularity occurs. There are two phase

TE2ERBTERBEE bWER LT 1IVLX singularities in the spectra.
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Fig.1 (a) Metamaterial unit structure design
with double-layer metallic pattern. (b) Images
of the developed film metamaterial.
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Research Subjects

v" Development of low-frequency THz-QCLs by introducing novel
guantum structures

v' Development toward room temperature operation of THz-QCLs

v' Research toward realizing unexplored-frequency QCL using nitride
semiconductors

FAZEM R Research Output
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Development of sab-watt class high-power terahertz

guantum cascade laser (THz-QCL)

* Realization of 4 THz-band GaAs-based THz-QCL with
0.75 watt output power

+ Operation temperature of THz-QCL up to 230 K is
analyzed by reducing lateral leakage current

+ Optical gain of GaN/AlGaN nitride-based 1.5 um-
band QCL is analyzed




Terahertz—wave Research Group

Terahertz Quantum Device Research Team
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Terahertz quantum-cascade lasers (THz-QCLs) are
promising as an advanced THz laser sources with
small size, high output power and narrow
emission linewidth, and are expected for wide
variety of applications. As the operating
conditions for THz-QCLs are limited. we are
researching on higher temperature and higher
output power THz-QCL by introducing novel
scheme quantum cascade structures. Also, we are
developing unexplored frequency QCLs by using
nitride-based semiconductors.

In this fiscal year, we discovered a new design for
realizing high-performance THz-QCL by blocking
a lateral leakage current from the upper emission
level to separate sub-band states. It is analytically
shown that significant increases in the output
power and obtaining higher operating
temperature up to 230K are possible by
suppressing a lateral leakage current. We
fabricated GaAs/AlGaAs THz-QCL with the
structure blocking lateral reducing leakage
current and achieved maximally 0.75 watt
power operating at 4.15 THz. We also analytically
demonstrated that room temperature optical
gain is obtained for infrared (IR) QCLs operating
at 1-3 pm using GaN/AIGaN nitride based QCL.

1 #Am -0 ERT Oy VEEE AL 230KEEENFTH 2 -QCLOFEFE Y ) — 2 BEUAIC K B8R
Fig.1 Analysis of high-temperature operation (230K) of a GaAs/AlGaAs THz-QCL realized by blocking lateral leakage current : from L. Wang et al,,

Applied Physacs Expreis, 12, 08003 {2015
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Fig.2 Sab-watt power GaAs/AlGaAs THz-QCL realized by introducing a structure for blocking lateral leakage current

27



Yo Bty A AR PR SE B

KB 7RIS BT S — L

F—2LY —X&— / Team Leader

FiH &2 PhD.

Satoshi Wada, ph.D.

FY2019 Core Members

(STERARE) M %
(LB E) 28 fEA
(BEHARE) k4 BLE. Fal 7 (G&7)
(H3E8) NIERL B ERL
B 7R, Loutchev, A. Oleg.
Jul B, =2H EAR. AL HEE
INEYD IEA. PERE FARR
(RERIRRZRE) /vt = B ==,
T EER
(FFRIIESEIIZRB) /IVik I&
(TUZAIVAZ Y T) 2 RE.
IRT Z5H. & — BE =R
BEE. AT EJIBE
KEF BF
(TYRABZV L) e T B EE
Far BRE.
(S—=bh2A4<—) FIIEF. BRESE
b =AL HHRF

(Senior Research Scientist)
Kiwamu Kase, Norihito Saito,
Takafumi Sassa, Tomoki Matsuyama (c)
(Research Scientist)
Takayo Ogawa, Masaki Yumoto,
Katsushi Fuijii, Oleg A.Loutchev,
Masayuki Murayama, Kentaro Miyata,
Takeharu Murakami, Masato Otagiri,
Yotaro Saito
(Postdoctoral Researcher)
Kayo Koike, Lanlan Bai,
Akinori Taketani
(Technical Staff)
Katsuhiro Tsuno, Michio Sakashita,
Hajime Yasui, Yukinori Kunimoto,
Kei Taneishi, Kei Morishita,
Yasushi Kawata, Yoko Ono
(Assistant)
Hiroko Watanabe, Mayuu Nakamura,
Manami Nonomura
(Part-time Worker)
Junko Nakagawa, Miyuki Nara,
Katsunori Kita, Tamiko Usui

M3 —<

< AL — Y —EAUHEH X DB 2 7 L DRI
v LB & B Y T SEH

v KBHEM T BRI RILF B

v ERENRL— Y& HIBIEES 14 VR

Y L—Y—BEUREEROER - BE - TEHHANOGA

Research Subjects

v' Development of trace gas remote-sensing system with mid-infrared
laser

v' Development of infrastructure measurement system with laser
remote-sensing system

v' Research of renewable energy using solar light

v" Generation of ultraslow muon with vacuum ultraviolet laser

v" Application to biomedical, agricultural, and industrial measurement
using lasers and photoacoustic wave

FAZEM R Research Output
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Development of photoacoustic microscopy for non-
destructive, non-invasive, label-free and functional
3D imaging

« Estimation of scattering and absorption properties
of unknown high-scattering materials by actual
measurement and simulation

 Acquisition of photoacoustic images of
biodegradable biomass fiber-reinforced bioplastics
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Fig.1 The estimated absorption coefficient of cellulose
fiber-reinforced plastics
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Fig.2 Photoacoustic image of the
light absorber formed on the
underside of the cellulose fiber-
reinforced plastics

Our research  team is  investigating
photoacoustic imaging that combines optical
and ultrasonic technologies to enable non-
destructive, non-invasive, and label-free imaging.
We have developed a broadband tunable laser
that can change wavelengths in less than a
millisecond and a photoacoustic microscope that
supports broadband wavelengths. We are
working on non-destructive internal visualization
of not only living organisms but also composite
materials.

In recent years, microplastic pollution in the
oceans has become a problem, and
biodegradable plastics are attracting more and
more attention. Non-destructive inspection of
cellulose fiber-reinforced bioplastics prepared by
the Bioplastics Research Team at the RIKEN
Center for Environmental and Resource Science
has been attempted. Furthermore, the scattering
and absorption properties of bioplastics, which
are difficult to measure directly, have been
estimated by measurement and simulation. We
then nondestructively obtained photoacoustic
images of the light absorber formed on the
underside of bioplastics with the wavelength of
near the isoabsorption point of cellulose fibers
and bioplastics.

In the future, it is expected that photoacoustic
imaging technology will be widely applied to
unknown materials for non-destructive internal
visualization of high-scattering materials such as
biomaterials and plastics, which is difficult to do
with existing technologies.
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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

FZERE R, Research Output
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Contributing most advanced scientific apparatus by
using ultrahigh precision optics manufacturing
technology

+ Neutron Focusing mirror using metallic substrate
have introduced to J-PARC BL-16"

« Successfully manufactured germanium diffraction
grating for infrared grating using a novel ultrahigh
precision ductile-mode cutting technique of brittle
material

« Manufacturing of slicing mirror for astronomical

instruments and ultrafast imaging
*T.Hosobata et al., optics express 27(19) (2019)
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At Ultrahigh Precision Optics Technology Team,
we conduct ultrahigh precision machining,
metrology and design of optical components and
systems. An elliptic neutron focusing mirror for J-
PARC BL-16(SOFIA) has been successfully finished
and is utilized in the user program. Also a new
machining method of fine grooves with ductile-
mode machining of brittle material has been
established and a germanium grating for infrared
spectroscopy at astronomical instruments has
successfully manufactured.

For astronomical instruments or ultrafast imaging
experiment, manufacturing technique of
complicated precision optical surfaces such as
slicing mirror is in progress.
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A new machining method of fine grooves
with ductile-mode machining of brittle
material has been established and a
germanium diffraction grating for infrared
spectroscopy has been successfully
manufactured.

Fepc Auw
T ey

Diffracted Light

atter Pattening

Doz =4 D
i |
| %E!‘
_rl. )
=]
B|

31



BBty SRR BR S wE s

7 E— AR T — A

F—2LY —X&— / Team Leader

KAy B et

Yoshie Otake, D.sci.

FY2019 Core Members

BIF—LJ—%—) MR E
(E#EFZEE) BR H17. BN EA
(EEMAZRE) /I &0F

(FZR8) /KH BfS. &M =4,
B FH. EAB0A. BHIIB
(FRpAzRE) MHE X
(BEMRE) BE A

(T ZAHIVAZYT) BERBN.
BEA. NBHEK EREE
(FPYRZV ) BH #HipE
(RAPHF7IEER) I B ER

(Deputy Team Leader)

Atsushi Taketani

(Senior Research Scientist)

Hideyuki Sunaga, Masato Takamura,
Tomohiro Kobayashi

(Research Scientist) Maki Mizuta,
Yasuo Wakabayashi,

Takaoki Takanashi, Chihiro lwamoto,
Kunihiro Fujita

(Postdoctoral Researcher)

Shota lkeda

(Visiting Scientist) Makoto Fijino
(Technical Staff) Shunsuke Mihara,
Makoto Goto, Yoshio Matsuzaki,
Haruhiko Hashikura

(Assistant) Miyuki Kishino

(RAP Senior Advisor) Yujiro lkeda

MRT—<

vV WOTHLETTHHATERRELTHFEFR B EREFIRY

AT \RANSEE L REH
v BRGE AR E KA NREFRY AT LORR
v BHFRICK DR A 2 T S HIERIRR R - EEFTH
v £ DL WRBOHDOREFREREY 7 7/ BT

Research Subjects

v" Research and development of compact neutron system for practical

use at anytime, anywhere

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

v" Non- destructive test technology for infrastructure

v" Characterization of microstructure in steels by compact neutron
source

HZER R, Research Output

R/ \EU TR 7R R 7 LARANS-
DRSS | A 7O k5 [
ICRYCIUET TEEETN A

- BUFBARIREG. O\ YA XD TEHNIREFIRY
AT LRANS-I (TR V=) | OFMEFREICKS

* RANS&ERANS-HID 2 & DHRMEEFIR7ZIRILICHREN I REIC

« ERAAVIREBIAVINY FBFRZAFT v I BSUIC)F
VLR —=7y ME&BaAVINT b EY AT LOFRIRITHTY

o AV NEERME RS AT LORBRANEF

Success of RANS-Il development, compact
accelerator-driven neutron source for on-site use!

+ Real compact size neutron source starts operation
with the length of 5m

« The system consists of ECR ion source, compact
proton RFQ linac and safety lithium neutron
generation target.

» RANS-Ilis also the proto-type of transportable

compact neutron system

Reference: T.Kobayashi, et al 34 Asia Oceanian conference of Neutron Scattering,
Taiwan 18 Nov. (2019)
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Advanced Photonics Technology Development Group
Neutron Beam Technology Team

2018FEICIEA 2 1) 7Ty 20195FICIEFBET.
BEBEROREE LI, £lee Ny T —DFX
EHIIZ < DEHEBOLZEHEEZEDI L TVET,
Fhe B IXEEH N AR METFIRS X7 LRANSIC K U |
JEBETREARED OV Y ) — MEESLDEIR
b7 E DN M FIRICEHE L e MEFEH BT
DRI L TWET,

RANSE E ST/ LTz, 2R 5mb 1 AD
RANS-IIDBEFEIC AN L& Lz, RANS-IITTIZRANS
SUEBFIXIVF—Z/NE L, BHAEXY )
TLDSIFILICTBIET. NEREES
1721, EWEEGERGER A 1/712EIC. EE
DRI A1/ TEL Lz, 2019F7BDHER
RESHELE, NERBOFLEZERIER. 58
ERICTDBEDHETFREZRRLE L
RANS-IIlEO> 7 1) — b1 > 7 Si&EEYMREBDIRS
ICHBT BB EDRBIE\BIF FeEFE D, —
IREZEDMZ Y LIGICHELREREIFRE LT
FERPEBOBITICHERT 55 L. SEBOPMET
MBICRIIDEHFTEET,

AT Hikt O
Y -

FANS-//

Nasitrean badn bala

Replacaable beam collimator

12 RANS & RANS-IIDEE B LEER

Fig.2 Size comparison with RANS—II and RANS

Li target
with shielding(3.5t)

RANS-II (RIKEN Accelerator-driven compact
Neutron Source ll) is a prototype of a
transportable compact accelerator neutron
source, which will be used for diagnostics of
infrastructures and for a portable analysis station
of materials. RANS-Il aims to confirm the
performance of accelerator, target, shielding,
chiller and instrumentation for measurement.
The total length of RANS-Il is about 5m, while
RANS is 15m. The total neutron flux (100 uA of
incident proton) at 1 m distance from the target
is estimated to be about 10> cm2 sec’’. This
number suggests that the neutron transmission
or reflection imaging technique could be
applicable for up to 300 mm thickness in
concrete.

X1 RANS-II21£X]

ECRA A VIRK Y5 EHENTHZFIRIE
RFQANERBZICK Y 2. 4 OMeVITIIRE
nNreos. UFULEMICEZELETAA
BICRMEFROERY HENS,

Fig.1 RANS-II

Proton beam from ECR ion source enter
to RFQ linac tube, from right side. The
accelerated proton up to 2.49MeV hit the
Li target to generate.

RANS

with shielding(20t}
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BBty SRR BR S wE s

B R R T — A

F—2LY —X&— / Team Leader

I B i

Yutaka Yamagata, D.Eng.

FY2019 Core Members

@IF—LV—F—)EE

(FEREM) M2 &

(RAEHIRE) MHE % mEEEZ

(FFIEME) BAR

(TOZAIVAZYT) MHER.
FREILEX

(T RBZ VN Rk AT

(Deputy Team Leader)

Kenji Yamazawa
(Senior Technical Scientist)

Kei Sunouchi
(Senior Research Scientist)

Shigeru lkeda, Yoshiyuki Takizawa
(Expert Technician) Takeshi Fujimoto
(Technical Staff) Masahiro Takeda,

Masaharu Watanuki
(Assistant) Junko Ito

MRT—<

v TGRS - REOMR, R - MR R

v RERBBROEBRE TOY T MY HHBHERLE
v 307U 2 —PEBEENT & SHRBERLEOREL

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

FAZERER Research Output

BoRE DURIRICE D < AZRRZRRR R & STimiy
INTHAMTBEF = R

« HIREBOEMEICED SRR ORET. EBamDEMAN L.
MHHIIC. BFRIRFETEE. 5 ANMLF=ZRNE

« 2019 EE. EWtedhH 5540040 TR %Z Ehit

« 3DTUVZ—PERENMLICKE S HFRFORRGED
# LOEATB R 2 #EE

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

 540manufacturing request was processed in FY2019
from all RIKEN sectors

+ Advanced technological developments such as 3D
printer and ultraprecision machining was
conducted
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Advanced Photonics Technology Development Group

Advanced Manufacturing Support Team

REBTETF — L TlE. HEREDKBICED
T MBIV ELGRBREBSDHRET - EBRDER,
T, #MHIIT. BER - EFLIEEDHKET - BE.
AHZ AN E 5B C TR DIEERE ZIET
5T EEENELTVWEY, 5 LIEIEZED
FHEZ. BEBHEBORAT—I0HELEEN S, B
BUE. FIRDRHEBORRE. £YREBEAMEIID
BER EZBIKICTHE>TWET, 2019 EEIL.
IR TSA0FDTIEkFEN B W £ Lz, 2015 FE
Ho, IREGHESOEMAWET L. HLENEB
BLLHATESRLDICTBEE, FBEEDFIE
ZRY)H—EROELEICEHTVET, TIERIC
& NCRYZ Vv r2—, MEBMIEE.
L——tkkg. FaEhes - 7517 RABEEDE
BEBLTVWEY, oo HIRAEMT BB
MR EBEIMEEA R Y VY 3y T%
BELTHEY. TS LIEEEDZHDTIEHWD
EORNEZLEBELRELTWVET, #EminTLL
NCEBEPH S AMIETo>TVET, BNAK
R DBREENMIOL S ICHZRE EREICH DL
YO TIVINIHEREL TOET*,

2005 AT Y S
BEA, 3 -1 4

| R,

Mk, 15

TrEA

Manufacturing Examples

*T.Notake,et al. Sci. Rep.9(1)(2019)

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. We received
540 manufacturing requests from all the RIKEN
research sectors in FY2019. User fee was updated
from FY2015 and several external fund can be
accepted. 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 of BNA crystals*.

Number of Manufacturing Support Request for
FY2019 (Total: 540) according to RIKEN research
sectors

20195 EICH VT 2 TIEREHF(GET5401) &%
DLV E2—TEDEIE
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Publications

ESTUME

36

7’

FPEIEAZE F— Ly~ Attosecond Science Research Team

(1) FE®RX (accept ZFT5) . Original Papers

1.

Bing Xue, Yuuki Tamaru, Yuxi Fu, Hua Yuan, Pengfei Lan, Oliver D. Muecke, Akira Suda, Katsumi Midorikawa, and Eiji J. Takahashi:
“Fully stabilized multi-TW optical waveform synthesizer: Towards gigawatt isolated attosecond pulses” , Science Advances (in
press), (2020).

Y. Nagata, Tetsuo Harada, Takeo Watanabe, Hiroo Kinoshita, and Katsumi Midorikawa, “At wavelength coherent scatterometry
microscope using high-order harmonics for EUV mask inspection” , Int. J. Extrem. Manuf. 1,032001, (2019).

(2) EE - 57 & Book Editions, Review Papers

1.

2.

BEREMR, " LOAFRZE S LD EHEOER -1 ERFSHTFRAEBMERSRSHFAA—I VT  EERDHZE, 71,
169-173, (2020) .
FREFRER , #)IBRK RIS, ILREE, " 7 FRIFEORRM" , 47 0= X, 453,89-96, (2019).

(3) #B#FEE  Invited Talks

1.

10.
1.

12.

13.

14.

15.

16.
17.

18.
19.

K. Midorikawa, “Progress on high-order harmonics and attosecond pulses” , 14th Asia Pacific Physics Conference, Kuching,
Malaysia, November, (2019).

K. Midorikawa, “Generation of GW isolated attosecond pulses by multi-TW optical waveform synthesizer” , The 11th Asian
Symposium on Intense Laser Science, Tianjin, China, Oct.-Nov., (2019).

K. Midorikawa, “Intense XUV high harmonics: generation and applications” , The 18th International Manufacturing Conference in
China, Shenyang, China, Oct., (2019).

Eiji J. Takahashi, “Gigawatt soft-x-ray attosecond super-continuum” , The 11th International Conference on Information Optics and
Photonics (CIOP 2019), Xi' an, China, August 8th, (2019).

K. Midorikawa, “Attosecond Science and Application” , International Symposium on Ultrafast Intense Laser Science 2019, Kushiro,
Japan, Aug., (2019).

T. Okino, Interferometric attosecond spectroscopy of molecules” , 31st International Conference on Photonic, Electronic and
Atomic Collisions (ICPEAC2019), Deauville, France, July 25th, (2019).

K. Midorikawa, “Multi-TW optical waveform synthesizer for gigawatt soft x-ray isolated attosecond pulses” , The 10th
Shanghai-Tokyo Advanced Research Symposium on Ultrafast Intense Laser Science, Chengdu, China, June, (2019).

K. Isobe, K. Namiki, T. Michikawa, A. Miyawaki, F. Osakada, K. Midorikawa, “Deep imaging techniques by spatio-temporal control of
excitation pulses” , The 5th Biomedical Imaging and Sensing Conference (BISC2019), Yokohama, Japan, April 26th, (2019).
HWINEEK, " SEET bRV KD 2RFATFOBEZRL AT IV ADHER" , BRMEBEFRE 75 BIERAR (2020 F)
24E,3 8 18 H, (2020).

EIBSIA, " BERE X R A=YV I BRERBCR" | B 67 EiBEFESFMEER, B, 3 A 14 B, (2020).
BIBHRA, " TEF v —THINTA ) v IBRICE BT T Ty MERRAL— =V X T LORER" , L—Y—ZRFMEER, B
40 EEXAR LB 1 A 20 B, (2020).

HEFRE, BE/ VALY —TYEROEFOBEEES", ISTEENT ERINFEE I +—, tEEKRE, 10 A 28 8, (2019).
BIEHA " BREHEEFEEZ AL MCD sHAIRYCRORFE | % 43 @ BABIFRFM#EES , =&, 9 8 27 8, (2019).
mBERE, " 73—l b - 7 BB XECROEREEER" |, 5 80 BISBYIEFRMERMEER , LBE, 98 198,
(2019).

K. Isobe and K. Midorikawa, “Multiphoton imaging and photostimulation techniques by spatio-temporal control of excitation
pulses” , 5 57 BIHAEYMEBEFFR, 2% ,9 B 24 H, (2019).

BEERE(R " REBERMRIR A A — YV IR BRI RN T — U 2 a v 7 — SRGIEMEBERV T, ®R,8 B 31 8, (2019).
BEER 16, 1)1 23, "HORZEMAHREHIE Lic A A=YV U8l |, 8 9 BEXRFRENTENETMEs, 78,8 A7 A,
(2019).

HEES, EoREED Y CDER" |, 8 16 2 AMO 5¥5a% , BXUBEARE 6 A 15 8, (2019).

BER 16, "RERA A — T T DIRAZ IR T B DL FIEMBRIMORE" OPIE' 19 4 —T v+ — EBILFHER - K2
FIEMERLY 2— SHEMEROTIREFHKI , R, 4 B 25 H, (2019).



(4) |8, YVERIIL, £XF—Zf#  Meeting, Symposiums and Seminars

1.

w

IJAM)—=LT+ =Y X+ =+—,Dr. Andrei Naumov, National Research Council, Ottawa , “Ultrafast Laser Facilities at
National Research Council of Canada” , #03¢, 11 B 22 H, (2019).

IJRMU—=LT+ =% A4 =+—,Dr.Ryoichi Hajima, National Institutes for Quantum and Radiological Science and
Technology, “Research on basic technologies for a high-repetition attosecond pulse source driven by a free-electron laser” , #13¢,
12212 H,(2019).

IVAM)—LT4+ =2 XEZF—,Dr.Kaoru Yamazaki, Tohoku University, “Capturing the mid-infrared induce vibrational
dynamics of fullerene C60 by X-ray free electron laser induced Coulomb explosion” , #15%¢, 12 B 24 B, (2019).

BEEDFEHARAZF — L.~ Ultrafast Spectroscopy Research Team

(1) FE®X (accept ZE L) . Original Papers

1.

N

H. Kuramochi, S. Takeuchi, H. Kamikubo, M. Kataoka, and T. Tahara, “Fifth-order time-domain Raman spectroscopy of photoactive
yellow protein for visualizing vibrational coupling in its excited state” , Sci. Adv., 5, eaau4490, (2019).

S.Tahara, H. Kuramochi, S. Takeuchi, and T. Tahara, “Protein dynamics preceding photoisomerization of the retinal chromophore in
bacteriorhodopsin revealed by deep-UV femtosecond stimulated Raman spectroscopy” , J. Phys. Chem. Lett., 10, 5422-5427,
(2019).

C. Chang, H. Kuramochi, M. Singh, R. Abe-Yoshizumi, T. Tsukuda, H. Kandori, and T. Tahara, “Acid-base equilibrium of the
chromophore counterion results in distinct photoisomerization reactivity in the primary event of proteorhodopsin” , Phys. Chem.
Chem. Phys., 21, 25728-25734, (2019).

H. Kuramochi, S. Takeuchi, M. lwamura, K. Nozaki, and T. Tahara, “Tracking photoinduced Au-Au bond formation through transient
terahertz vibrations observed by femtosecond time-domain Raman spectroscopy” , J. Am. Chem. Soc., 141, 19296-19303, (2019).
M. Ahmed, K. Inoug, S. Nihonyanagi, and T. Tahara, “Hidden isolated OH at the charged hydrophobic interface revealed by
two-dimensional heterodyne-detected VSFG spectroscopy” , Angew. Chem. Int. Ed., 59, 9498-9505, (2020).

(2) &= - #8585 & Book Editions, Review Papers

1.

K. Inoue, S. Nihonyanagi and T. Tahara, “Ultrafast vibrational dynamics at aqueous interfaces studied by 2D heterodyne-detected
vibrational sum frequency generation spectroscopy” , In: Coherent Multidimensional Spectroscopy, Cho M. (ed), Springer Series in
Optical Science book Series vol. 226, Chap. 10, 215-236, (2019).

(3) $B1F:8E  Invited Talks

1.

T. Tahara, “Vibrational sum-frequency generation with quadrupole mechanism investigated by HD-VSFG spectroscopy” ,
International workshop on nonlinear optics at interfaces, Shanghai, China, June, (2019).

T.Tahara, “Challenges with interface-selective nonlinear spectroscopy” , Seminar, Institute for interdisciplinary research, Jianghan
University, Wuhan, China, June, (2019).

T.Tahara, “Structural dynamics of chemical bond formation in the Au(l) complex oligomers revealed by femtosecond time-domain
Raman spectroscopy” , International Conference on Ultrafast Structural Dynamics (ICUSD2019), Daejeon, Korea, June, (2019).

T. Tahara, “Structural dynamics of bond formation in metal complex oligomers elucidated by femtosecond time-resolved
impulsive stimulated Raman spectroscopy” , Telluride Science Research Center (TSRC) Workshop “Vibrational Dynamics” ,
Colorado, USA, July, (2019).

M. lwamura, K. Nozaki, H. Kuramochi, S. Takeuchi, T. Tahara, “Nuclear wave-packet motions of metallophilic oligomers in solution” ,
10th International Conference on Advanced Vibrational Spectroscopy (ICAVS 10), Auckland, New Zealand, July, (2019).

H. Kuramochi, S. Takeuchi, M. lwamura, K. Nozaki, T. Tahara, “Direct observation of ultrafast structural dynamics of the
dicyanoaurate trimer upon photo-induced tight Au-Au bond formation” , 10th International Conference on Advanced Vibrational
Spectroscopy (ICAVS 10), Auckland, New Zealand, July, (2019).

T.Tahara, “Ultrafast dynamics at aqueous interface revealed by time-resolved HD-VSFG spectroscopy” , CECAM workshop on
“Dynamics of Water in Complex Environments, Bridging the Gap between Molecular and Mesoscopic Interfaces” , Paris, France,
July, (2019).

T.Tahara, “Tracking ultrafast photochemical processes with observing excited-state coherent nuclear motion” , The 29th
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10.

1.

12.

13.

14.

15.

16.
17.

18.

19.
20.

21.

22.

International Conference on Photochemistry (ICP 2019), Colorado, USA, July, (2019).

HEKTE, "B LSOO OB . AREFRDTFREMEREMHTFES FRHFHFT T« AAHvyay , ®R,982H,
(2019).

H. Kuramochi, T. Tahara, “Mapping ultrafast chemical reaction dynamics with femtosecond time-resolved time-domain Raman
spectroscopy using few-cycle pulses” , 19th Time Resolved Vibrational Spectroscopy Conference (TRVS2019), Auckland, New
Zealand, September, (2019).

M. Ahmed, S. Nihonyanagi, T. Tahara, “Vibrational spectra and ultrafast dynamics of interfacial water studied by steady-state and
time-resolved HD-VSFG spectroscopy” , Indo-Japan workshop on “Frontiers in Molecular Spectroscopy: From Fundamentals to
Applications in Chemistry and Biology” , Kobe, Japan, October, (2019).

H. Kuramochi, “Mapping ultrafast chemical reaction dynamics with femtosecond time-resolved time-domain Raman
spectroscopy” , Indo-Japan workshop on "Frontiers in Molecular Spectroscopy: From Fundamentals to Applications in Chemistry
and Biology", Kobe, Japan, November, (2019).

T. Tahara, “Ultrafast dynamics at the water surface revealed by femtosecond interface-selective nonlinear spectroscopy” , Nature
Conference on Functional Dynamics -Visualizing Molecules in Action-, Arizona, USA, November, (2019). Keynote

T. Tahara, “Time-domain Raman spectroscopy and its application to ultrafast photochemical / photobiological reactions, Vellore,
India, February, (2020).

T. Tahara, “Structure and dynamics at aqueous interface revealed by heterodyne-detected vibrational sum-frequency” ,
Department Seminar, Indian Institute of Science (1ISc), Bangalore, India, February, (2020).

T. Tahara, “Wonder world seen with ultrashort light” , Special Colloquium 2020, Pune, India, February, (2020).

T. Tahara, “Structure and dynamics at aqueous interface revealed by heterodyne-detected vibrational sum-frequency” ,
Department Seminar, Indian Institute of Technology at Bombay, Mumbai, India, February, (2020).

T. Tahara, “Time-domain Raman spectroscopy and its application to ultafast photochemical/photobiological reactions” ,
Department Seminar, Tata Institute for Fundamental Research (TIFR), Mumbai, India, February, (2020).

T. Tahara, “Wonder world seen with ultrashort light” , Mizushima-Raman Public Lecture, Delhi, India, February, (2020).

T. Tahara, “Wonder world seen with ultrashort light” , Institute Lecture, Indian Institute of Science Education and Research (IISER)
Bhopal, Bhopal, India, February, (2020).

T. Tahara, “Structure and dynamics at aqueous interface revealed by heterodyne-detected vibrational sum-frequency” ,
Department Seminar, Indian Institute of Science Education and Research (IISER) Bhopal, Bhopal, India, February, (2020).

B BERII VDA TEIAZARZ2VNVBILS 270 N BEAA I VX TAEETOT S LIFREE ThiFiEly
EFREYVRY YL, BHEM. 3858, (2020).

(4) |F. YVERIIL, £XF—Z#  Meeting, Symposiums and Seminars

1.

RIKEN Seminar: Prof. Michiel Sprik (University of Cambridge, UK.), “Electromechanics of the water liquid-vapour interface” , Wako,
Saitama, 4 A 16 B, (2019).

Seminar: Ms. Bluebell Drummond (University of Cambridge, UK.), “The effects of molecular modification on intersystem crossing
for improved thermally activated delayed fluorescence” , Wako, Saitama, 9 A 24 H , (2019).

RIKEN Seminar: Prof. David M. Leitner (University of Nevada, Reno), “Energy Transport across Interfaces in Biomolecular Systems” ,
Wako, Saitama, 10 B 21 H, (2019).

RIKEN Seminar: Prof. Sudipta Maiti (Tata Institute of Fundamental Research) , “In search of the elusive toxic oligomer in Amyloid
diseases” , Wako, Saitama, 12 A 5 H, (2019).

RIKEN Seminar: Prof. Eric Borguet (Temple University), “Impact of ions on structure and dynamics at aqueous interfaces” , Wako,
Saitama, 1 H 6 H , (2020).

Seminar: Mr. Masafumi Koga (Osaka University), “Direct Observation of Photoionization Dynamics in Solution Phase Induced by
Simultaneous and Stepwise Two-Photon Excitation” , Wako, Saitama, 3 B 18 B, (2020).

(5) HEINEFH FEY IR Topics

1.
2.
3.

38

RIKEN RESEARCH News, “Protein changes precede photoisomerization of retinal chromophore” , Nov. 29, (2019).
BMTLAVY—X," DD 3 W TESHFOEEELZBH ,11 B 28 H,(2019).
Nature Review Chemistry, 4, 64 (2020), “Real-time bond formation” .



4.
5.

B3

RIKEN RESEARCH News, “Gold bond formation tracked in real time using new molecular spectroscopy technique” , Feb. 14, 2020.
Cover picture, Angewandte Chemie International Edition (Inside back cover) “Hidden Isolated OH at the Charged Hydrophobic
Interface Revealed by Two-Dimensional Heterodyne-Detected VSFG Spectroscopy” .
https://onlinelibrary.wiley.com/doi/full/10.1002/anie.202004650

ZRIVIZT V) JHEF—L  Space-Time Engineering Research Team

= =

(1) FEESR (accept ZE 1)  Original Papers

1.

T. Akatsuka, T. Goh, H. Imai, K. Oguri, A. Ishizawa, |. Ushijima, N. Ohmae, M. Takamoto, H. Katori, T. Hashimoto, H. Gotoh, and T.
Sogawa: “Optical frequency distribution using laser repeater stations with planar lightwave circuits” , Opt. Exp. 28. 9186, (2020).
S. Okaba, D. Yu, L. Vincetti, F. Benabid, and H. Katori: “Superradiance from lattice-confined atoms inside hollow core fibre” ,
Commun. Phys. 2, 136, (2019).

A. Yamaguchi, M. S. Safronova, K. Gibble, and H. Katori: “Narrow-line Cooling and Determination of Magic Wavelength of Cd" ,
Phys. Rev. Lett. 123, 113201, (2019).

N. Ohmae, and H. Katori: “626-nm single-frequency semiconductor laser system operated near room temperature for m\W-level
second-harmonic generation at 313 nm” , Rev. Sci. Instrum. 90, 063201, (2019).

(2) #B1#F8E  Invited Talks

1.

10.
1.

12.

13.

14

15.

16.
17.

FEEFER B H I A B BBt | Curiosity driven 7at 4 T XA SHARREN" | 5 24 b EEEFERGES , EMN,1 8248,
(2020).

FEFEE , 20 EB DG FEFET —CCuriosity driven science 55, /B HiEREL. HESREN-" X -EFRET SV IV VT
704754 (Q-LEAP) 2[RI V/RIY UL, B=,1 B 14 B, (2020).

H. Katori, “Transportable Optical Lattice Clocks to Test Gravitational Redshift” , EU-USA-Japan International Symposium on
Quantum Technology (ISQT), Kyoto, December 16-17, (2019).

FEFHEE," 300 BEICTHLATNEWVEET [Ehsdl ZilH2 —21 HicDstE—" , 2019 FELMH#EE, B=, 12878,
(2019).

BWFER , FEOPH I B ST — SR FEET—" B A2 B ATI R+ —5 L4, 8/R, 11 B 30H,(2019).

H. Katori, “Transportable Optical Lattice Clocks to Test Gravitational Redshift” , ENS/UTokyo WS on Physics, Tokyo, November
25-26,(2019).

H. Katori, “Optical lattice clocks “From curiosity-driven research to practical devices” , QUANTUM TECHNOLOGY SEMINAR ~How
collaboration of Japanese and Danish researchers is contributing to current and future innovation ~, Denmark, November 21,
(2019).

BNFHE , WA FEADIRL T ARERERER  EFIT 74— L2019 &MY Y RIY DL, 8=, 11 813 H, (2019).
BNFE , e TR - BkRe, IWREBE" | CAYEFR-EFILY POV AMRR FHEFILYZ MOZV X,
W&, 11 A8 H,(2019).

BWHFER, HRFEA—RHEORHHE BB —" | BMAFTRR HEHFES, /R, 108 31 8, (2019).

H. Katori, “Optical lattice clocks and their field operation” , Physics of fundamental Symmetries and Interactions - PSI2019,
Switzerland, October 20-25, (2019).

H. Katori, “Optical lattice clocks---From curiosity-driven research to practical devices-—-" , BREFt > > - 5HAET —2

<> 3w 7, Tokyo, September 10-11, (2019).

H. Katori, “Optical lattice clocks and their applications---From curiosity-driven research (1999) to practical devices---" , ICPEAC
Dequville 2019, France, July 24-30, (2019).

H. Katori, “Magic conditions for optical lattice clocks to operate at 10-19 uncertainty” , CLEO/EUROPE-EQEC, Germany, June 23-27,
(2019).

FNFHE BT 18MEZHEG—"  BaR 7+ b2y Iy MU —URR#ERES (PIF) 2019 F£E EA:
R - BTRe,B’R,6878,(019).

BNFHE , "HAEFEHT L DRKHEDEE—BED 18 B AFG—" , B8R, =#F,6 B 4 B, (2019).

H. Katori, “Current Status of Optical Lattice Clocks at RIKEN & UT" , IFCS-EFTE2019, USA, April 14-18, (2019).
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40

(3) WEINEFIE . FEY IR Topics

1. EETimes Japan, “BE*ELERED 240km 7 7 1 N\—=XITHTH” ,3 B 23 B, (2020).

2. Laser Focus World, “BE#EEYLEIRERD 240km 7 7 4/ \EZEICALTN” ,3 B 19 B, (2020).

3. BAEEFRE,NTT EREAGE. BEBEERERD 240km X7 7 4 /XIS ,3 A 18 B, (2020).

4. B#RREXTECHNTT EHRAGE. BERBENERED 240km 7 74/ BXITRIN" ,3 B 18 B, (2020).

5. PCWatch, “NTT 5. BERBEXLERED 240km 7 7 A I \BEICHIN. A& FREEORIBHREER L ERBICHE ,3 8 18 H,
(2020).

6.  OPTCOM, “BBEAEENEFED 240km 7 7 A /MERITARTD INTT, BREAZ. NTTREA. BLEMZEr. JST]” , 38188,
(2020).
OPTRONICS, “NTT 5, EEtEE AR EREImEICHKS” 3 B 18 B, (2020).
FrooHE , "ETERMT TA) HEDB" 1812 H,(2020).

EFF7FILY bOZY AHFEF—L ~ Quantum Optoelectronics Research Team

(1) FEZERX (accept Z=F15)  Original Papers

1. A.lshii, H. Machiya, Y. K. Kato, “High efficiency dark-to-bright exciton conversion in carbon nanotubes” , Phys. Rev. X 9, 041048,
(2019).

2. K. Otsuka, A. Ishii, Y. K. Kato, “Super-resolution fluorescence imaging of carbon nanotubes using a nonlinear excitonic process” ,
Opt. Express 27, 17463, (2019).

(2) $B#¥5EE  Invited Talks

1. Y.K Kato, “Single-carbon-nanotube photonics and optoelectronics” , Optics & Photonics Taiwan, International Conference
(OPTIC2019), Taichung City, Taiwan, December 06, (2019).

2. NEEHE—BR,"STL & | TOHBTEDHEEMEMR"  EIRICSIMEFET7 T X4, B, 10 B 16 B, (2019).
Y. K. Kato, “Exciton physics in individual carbon nanotubes” , BAEEF < 2019 £ FE RS #tE) ,H&,9 8 11 B, (2019).

4. A.lIshii, H. Machiya, Y. K. Kato, “High efficiency dark-to-bright exciton conversion in carbon nanotubes” , Fundamental Optical
Processes in Semiconductors (FOPS), Banff, Canada, August 09, (2019).

5. Y.K Kato, “Exciton Physics in Air-Suspended Carbon Nanotubes” , International Conference on the Science and Application of
Nanotubes and Low-Dimensional Materials (NT19), Wurzburg, Germany, July 25, (2019).

6. S.Tanaka, K. Otsuka, K. Kimura, A. Ishii, H. Imada, Y. Kim, Y. K. Kato, “Organic molecular tuning of many-body interaction energies in
air-suspended carbon nanotubes” , 235th Electrochemical Society Meeting, Dallas, Texas, USA, May 29, (2019).

7. Y.K Kato, “Single-carbon-nanotube photonics and optoelectronics” , Conference on Lasers and Electro-Optics (CLEO2019), San
Jose, CA, USA, May 6, (2019).

(3) 28, YVKRI VL, £IF—EMH ~ Meetings, Symposiums and Seminars

1. & X7 —,Nicolas F. Zorn, Heidelberg University, “Air-suspended, sp3-functionalized carbon nanotubes” , #13¢,3 B 31 H , (2020).

2. 4+ =+—,Fong Chee Fai, Nanyang Technological University, “Low dimensional structures and devices: Semiconductor quantum
dots and nanocrystals” , #13%,11 8 11 B, (2019).

3. € =+—,Jana Zaumseil, Heidelberg University, “Tuning the emission properties of (6,5) Carbon Nanotubes with Strong Coupling
in Cavities, Doping and sp3 Functionalization” ,#13¢,10 B 5 B, (2019).

(4) WEINEFRE- FEY I X Topics

1. RIKEN research highlight, “Dark excitons can make a high contribution to light emission from nanotubes” ,3 B 6 B, (2020).

2. F/TUTvINY BORETHO SAZVMEFNOEREEE M ~A—R>F/ F 21— T DFEAMEE EANOHFIER~,
12 B 20 8, (2019).

Laser Focus World Japan, “E2H, BEL\BIREFH 5 BE 2 WL RIRE FADZEiiE 2 783" ,12 B 9 B, (2019).

FTNAZVRAF US4 "EH, CNT OFEALMERR EAFNE" 1289 H, (2019).

{EFTEHR, "CNT OFSLHM=FER LICiESH" , 12 B9 8, (2019).

TR =X, "BOBMETFO 5BV RFANOETEEEE A —h—KR> 7/ F1— T ORNHMER ENOHIESH —"

A



7.

1246 H,(2019).
INERMERREFRARE  2019FET7S—LY - S/ Fa1—7 - 371 0Fr F16EHREEMEELTE .

EHREBARMK A A — >~ T F — L. Live Cell Super-Resolution Imaging Research Team

(1) FEEHRX (accept Z515)  Original Papers

1.

M. Abe, S. Kosaka, M. Shibuta, K. Nagata, T. Uemura, A. Nakano, and H. Kaya: “Transient activity of the florigen complex during the
floral transition in Arabidopsis thaliana,” Development 146:dev171504, (2019).

K. Kurokawa, H. Osakada, T. Kojidani, Y. Suda, H. Asakawa, T. Haraguchi, and A. Nakano: “Visualization of secretory cargo transport
within the Golgi apparatus in living yeast cells,” J. Cell Biol. 218:1602-1618, (2019).

T.L.Shimada, S. Betsuyaku, N. Inada, K. Ebine, M. Fujimoto, T. Uemura, Y. Takano, H. Fukuda, A. Nakano, and T. Ueda: “Enrichment
of phosphatidylinositol 4,5-bisphosphate in the extra-invasive hyphal membrane promotes Colletotrichum infection of
Arabidopsis thaliana,” Plant Cell Physiol. 60:1514-1524, (2019).

M. Maeda, K. Kurokawa, T. Katada, A. Nakano, and K. Saito: “COPII proteins exhibit distinct subdomains within each ER exit site for
executing their functions,” Sci. Rep. 9:7346, (2019).

T.Tojima, Y. Suda, M. Ishii, K. Kurokawa, and A. Nakano: “Spatiotemporal dissection of the trans-Golgi network in budding yeast,” J.
Cell Sci. 132:jcs231159, (2019).

T.L. Shimada, T. Shimada, Y. Okazaki, Y. Higashi, K. Saito, K. Kuwata, K. Oyama, M. Kato, H. Ueda, A. Nakano, T. Ueda, Y. Takano, and
. Hara-Nishimura: “HIGH STEROL ESTER 1 is a key factor in plant sterol homeostasis,” Nat. Plants 5:1154-1166, (2019).

A. Ishii, K. Kurokawa, M. Hotta, S. Yoshizaki, M. Kurita, A. Koyama, A. Nakano, and Y. Kimura: “Role of Atg8 in the regulation of
vacuolar membrane invagination,” Sci. Rep. 9:14828, (2019).

S. Fujii, K. Kurokawa, R. Inaba, N. Hiramatsu, T. Tago, Y. Nakamura, A. Nakano, T. Satoh, and A. K. Satoh: “Recycling endosomes
attach to the trans-side of Golgi stacks in Drosophila and mammalian cells,” J. Cell Sci. 133: jcs236935, (2020).

(2) EE - #i#557x £~ Book Editions, Review Papers

1.
2.

P.J. Cullen and A. Nakano: “Editorial overview: Membrane trafficking,” Curr. Opin. Cell Biol. 59:iii-v, (2019).
FRERE ,"FATAA=I VT TIIVIED RV INTBEED A Z X LR " BigT IR, 49:88,(2019).

(3) ¥B#%58E  Invited Talks

1.

A. Nakano, “Dynamics of protein sorting zones within and around the Golgi apparatus as visualized by high-speed
super-resolution live imaging SCLIM,” SFB1190 Minisymposium “Organelle Zones Meet Compartmental Gates and Contact Sites,”
Gottingen, Germany, May 2, (2019).

A. Nakano, “Dynamics of protein sorting zones in and around the Golgi apparatus as visualized by high-speed super-resolution live
imaging SCLIM,” International Symposium “Organelle zones: opening a new ear of cell biology,” Grant-in-Aid for Scientific Research
on Innovative Areas “Toward an integrative understanding of functional zones in organelles,” Suita, Japan, May 29, (2019).

K. Kurokawa, “Visualization of cargo transport from the ER to the Golgi and within the Golgi,” RIKEN symposium: Cutting edge of
membrane traffic, Wako, Japan, May 31, (2019).

T.Tojima, “Visualization of membrane traffic in the neuronal growth cone,” RIKEN symposium: Cutting edge of membrane traffic,
Wako, Japan, May 31, (2019).

FREFRRRZ  "BABD T A TIVA A =TIV T TINT A4 L%FET [ ERATO Fifit = +— , WEKZFE, 2<IE,6 B7 H, (2019).

A. Nakano, “State-of-the-art live cell imaging at high-speed and super-resolution -- Dream to see real vesicular trafficking has come
true,” Joint Symposium “Extreme imaging to explore the boundaries between cell biology and protein science,” Joint Annual
Meeting of 71st JSCB and 19th PSSJ, Kobe, Japan, June 24, (2019).

A.Nakano, “Extremely dynamic behaviors of vesicles and zones in an around the Golgi as visualized by high-speed
super-resolution live imaging SCLIM,” IAS Symposium “Biogenesis of Intracellular and Extracellular Vesicles,” Hong Kong, China,
July 5,(2019).

A.Nakano, “High-speed and super-resolution live imaging to understand the true world in a living cell,” University of Michigan
Seminar, Ann Arbor, MI, USA, July 12, (2019).

BINEH, "RAT BTV IEBROY — VR EBRE S I\ BEx0OeR1L " £ 38 BIRAEEZ2ER, 252,85 198,
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(2019).

10. A.Nakano, “State-of-the-art live cell imaging at high-speed and super-resolution -- Dream to see real vesicular trafficking has come
true,” University of Bergen Seminar, Bergen, Norway, September 12, (2019).

11. A.Nakano, “State-of-the-art live cell imaging at high-speed and super-resolution -- Dream to see real vesicular trafficking has come
true,” University of Oslo Seminar, Oslo, Norway, September 13, (2019).

12. BIEE,"4D A A=YV JIc K ZBaE—JIVVERE, JIVIHERNOELEHEZEEE " BAEEFRE I EAR, &8H, 98 14
B, (2019).

13.  A.Nakano. “Dynamics of the Golgi and its neighbors visualized by high-speed and super-resolution live imaging SCLIM,”
Symposium “Structure and Function of the Golgi,” 92nd Annual Meeting of the Japanese Biochemical Society. Yokohama, Japan,
September 20, (2019).

14. A.Nakano. “The challenge to visualize vesicular trafficking in living cells by high-speed and super-resolution live imaging
microscopy —The dream has come true,” Full-global kickoff symposium, Serendipity Lab. University of Tokyo, Hongo, Japan,
November 10, (2019).

15. BB, "TIVIELS b SV RONWIENOBRAZAFZVRX " T—02 3y 7 THEHEREGIET 24 IVARTY -],
E R EHADFEMFERESR  BM, 128 58,(2019).

(4) &#. YVYRIVL, £XF—E#  Meetings, Symposiums and Seminars

1. B> 2RI L “Cutting-edge of membrane traffic,” ARIREEZKR—)L, #13%,5 B 31 B, (2019).
2. B+t I +—31)—X "How does secretory cargo exit ER?" 4RI BrZEHE , 15,6 8 20 B, (2019).
3. ZYTMRREHRAIT— o 3 v T KEAREERAR—IV, F%, 1 B 27-28 B, (2020).

(5) WEINEFHE FEY I X Topics

1. 215X (. Cell Biol. 2019) MBS HY. RIKEN Research [T Research Highlight & L C#8#,5 B, (2019).

2. ZJIEmX (. CellBiol.2019) A" JCB 55D outstanding article |3 (1. “July Highlights from JCB: Lipid and Membrane Biology
Collection” [ online 8%, 7 B, (2019).

3. FEB&#H> (J.Cell Sci.2019) A JCS 55D First Person Interview |S&E N, BEAY TEHE , 7 B, (2019).

E IR AZEF — L Biotechnological Optics Research Team

(1) REHRX (accept ZE4) . Original Papers

1. Katayama H., Hama H., Nagasawa K., Kurokawa H., Sugiyama M., Ando R, Funata M., Yoshida N., Homma M., Nishimura T.,
Takahashi M., Ishida Y., Hioki H., Tsujihata Y., Miyawaki A., “Visualizing and modulating mitophagy for therapeutic studies of
neurodegeneration” , Cell, 181(5):1176-1187.e16., (2020).

2. AndoR, Sakaue-Sawano A., Shoda K., Miyawaki A., “Two new coral fluorescent proteins of distinct colors for sharp visualization of
cell-cycle progression” , bioRxiv, 2020.03.30.015156; doi: https://doi.org/10.1101/2020.03.30.015156, (2020).

3. Yoshioka-Kobayashi K., Matsumiya M., Niino Y., Isomura A., Kori H., Miyawaki A., Kageyama R., “Dynamic control of coupling delay
for synchronized oscillations in the segmentation clock” , Nature,538 (7801): 119-123, (2019).

4. Nakano 'S, Ikeda M, Tsukada Y, Fei X, Suzuki T, Niino Y, Ahluwalia R, Sano A, Kondo R, Ihara K, Miyawaki A, Hashimoto K,
Higashiyama T, Mori |, “Presynaptic MAST kinase controls opposing postsynaptic responses to convey stimulus valence in
Caenorhabditis elegans, Proc Natl Acad Sci US A, 117 (3): 1638-1647, (2020) .

5. Anikeeva P, Boyden E, Brangwynne C, Cissé II, Fiehn O, Fromme P, Gingras AC, Greene CS, Heard E, Hell SW, Hillman E, Jensen GJ,
Karchin R, Kiessling LL, Kleinstiver BP, Knight R, Kukura P, Lancaster MA, Loman N, Looger L, Lundberg E, Luo Q, Miyawaki A, Myers
EW Jr, Nolan GP, Picotti P, Reik W, Sauer M, Shalek AK, Shendure J, Slavov N, Tanay A, Troyanskaya O, van Valen D, Wang HW, Yi C,
Yin P, Zernicka-Goetz M, Zhuang X.,” Voices in methods development, Nature Methods, 16(10):945-951. doi:
10.1038/s41592-019-0585-6, (2019).

6. YiX,SonS., Ando R., Miyawaki A., Weiss S., “Moments reconstruction and local dynamic range compression of high order
superresolution optical fluctuation imaging” , Biomed. Opt. Express, 10 (5): 2430-2445, (2019) .



(2) #Bi#F#E  Invited Talks

H W=

EHEEE, “Cruising inside cells,” 37 @BAT 4 FIVF SR M) = VRIJLERE, 11 B 28 A, (2019).

BHESE , “Cruising inside cells” , 25 72 EIHAFKIBEF < FAEE< , A8, 11 B 16 B, (2019).

BHESE , “Cruising inside cells,” 85 6 [E#xiE4 7 b 7+ —35 L, 8=, 10 B 23 B, (2019).

EFEE | “Interplay between Light and Life Y6 & 4 6p & DMEEFER" |, Tokyo Breast Cancer Meeting 2019, Tokyo, 10 B 18 B ,
(2019).

Atsushi Miyawaki, “Genetically encoded luminescent tools for life sciences” , EMBO | EMBL Symposium: Seeing is Believing,
Heidelberg, Germany, 10 B 9-12 H, (2019).

Atsushi Miyawaki, “Genetically encoded tools for brain studies” , IBRO 2019, Deagu, South Korea, 9 B 21 H ,(2019).

=R , “Luminescence imaging technologies for brain sciences” , NEURO2019 217 « VLTI HEMR S > F a v+ —
.78 25H8,(019).

Atsushi Miyawaki, “Luminescence imaging” , RIKEN IMS-JSI International Symposium on Immunology2019, Tokyo, 6 B 24-25 H,
(2019).

(3) |#&. YYRIVL, £ZF—E  Meetings, Symposiums and Seminars

1.

Resonance Bio International Symposium, Tokyo, October 30-November 1, (2019).

E{RIEIRUEBHAZEF — L~ Image Processing Research Team

(1) RFERX (accept Z2ET5) . Original Papers

1.

Sakaguchi, Ryota & Shiraiwa, Takayuki & Chivavibul, Pornthep & Kasuya, Tadashi & Enoki, Manabu & Yamashita, Norio & Yokota,
Hideo & Matsui, Yutaka & Kazama, Akira & Ozaki, Keita & Takamatsu, Hiroyuki, “Multiscale Analysis of MnS Inclusion Distributions in
High Strength Steel” , ISIJ International. 10.2355/isijinternational.ISIJINT-2019-739, (2020).

Shigenori Inagaki, Masakazu Agetsuma, Shinya Ohara, Toshio lijima, Hideo Yokota, Tetsuichi Wazawa, Yoshiyuki Arai & Takeharu
Nagai, “Imaging local brain activity of multiple freely moving mice sharing the same environment” , Scientific Reports 9(1), DOI:
10.1038/541598-019-43897-x, December, (2019).

Seiji Takagi, Shigeki Kudo, Hideo Yokota, Masahiro Akiba, Michiko Mandai, Yasuhiko Hirami, Masayo Takahashi, Yasuo Kurimoto &
Masahiro Ishida , “Assessment of the deformation of the outer nuclear layer in the Epiretinal membrane using spectral-domain
optical coherence tomography” , BMC Ophthalmology volume 19, Article number: 113, (2019).

Oota, S. “Somatic mutations — Evolution within the individual” ,Methods, In press, doi:https://doi.org/10.1016/j.ymeth.2019.11.002,
(2019).

MAREF  BEN  IRFRE , BANFE , WIshEE , KRR, BEFX, "CNN [C KB DHHENT — 2 H 5 DRI ABIFDEE",
BEBIFREE, 85(9), pp. 761-764, (2019).

Shinichi Goto, HidekiOka, KengoAyabe, HirotoYabushita, MasamitsuNakayama, TerumitsuHasebe, HideoYokota, ShuTakagi,
MotoakiSano, AikoTomita, ShinyaGotoa, “Prediction of binding characteristics between von Willebrand factor and platelet
glycoprotein Ib a with various mutations by molecular dynamic simulation” , October 2019Thrombosis Research 184, DOI:
10.1016/j.thromres.2019.10.022

Naohiro Motozawa, Guangzhou An, Seiji Takagi, Shohei Kitahata, Michiko Mandai, Yasuhiko Hirami, Hideo Yokota, Masahiro Akiba,
Akitaka Tsujikawa, Masayo Takahashi & Yasuo Kurimoto, “Optical Coherence Tomography-Based Deep-Learning Models for
Classifying Normal and Age-Related Macular Degeneration and Exudative and Non-Exudative Age-Related Macular Degeneration
Changes” , Ophthalmology and Therapy, 8, pages527-539,(2019).

T. Kitrungrotsakul, X.-H. Han, Y. lwamoto, S. Takemoto, H. Yokota, S. Ipponjima, T. Nemoto, W. Xiong & Y.-W. Chen, An end-to-end
CNN and LSTM network with 3D anchors for mitotic cell detection in 4D microscopic images and its parallel implementation on
multiple GPUs, Neural Computing and Applications, (2019). doi:10.1007/s00521-019-04374-8

Kengo Ayabe, Shinichi Goto, Hideki Oka, Hiroto Yabushita, Masamitsu Nakayama, Aiko Tomita, Terumitsu Hasebe, Hideo Yokota,
Shu Takagi, Shinya Goto, Potential different impact of inhibition of thrombin function and thrombin generation rate for the growth
of thrombi formed at site of endothelial injury under blood flow condition, Thrombosis Research, 179,PP.121-127, July, (2019), DOI:
10.1016/j.thromres.2019.05.007

10. Kitrungrotsakul T, Han XH, lwamoto Y, Takemoto S, Yokota H, Ipponjima S, Nemoto T, Wei X, Chen YW, A Cascade of 2.5D CNN and
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Bidirectional CLSTM Network for Mitotic Cell Detection in 4D Microscopy Image. IEEE/ACM transactions on computational biology
and bioinformatics, (2019). DOI: 10.1109/TCBB.2019.2919015

Kudo Shigeki, Yokota Hideo, Akiba Masahiro, Mandai Michiko, Hirami Yasuhiko, Takahashi Masayo, Kurimoto Yasuo and Ishida
Masahiro, Assessment of the deformation of the outer nuclear layer in the Epiretinal membrane using spectral-domain optical
coherence tomography, BMC Ophthalmology2019,19:113, May 17, (2019), https://doi.org/10.1186/512886-019-1124-z
Yuan-Hsiang Chang, Kuniya Abe, Hideo Yokota, Kazuhiro Sudo, Yukio Nakamura and Ming-Dar Tsai, Human Induced Pluripotent
Stem Cell Region Detection in Bright-Field Microscopy Images Using Convolutional Neural Networks, March, (2019) Biomedical
Engineering Applications Basis and Communications 31(02):1950009, DOI: 10.4015/51016237219500091

T. Kitrungrotsakul, X.-X Han, Y. lwamoto, S. Takemoto, H. Yokota, S. Ipponjima, T. Nemoto, X. Wei, and Y.-W. Chen, "A Cascade of
2.5D CNN and Bidirectional CLSTM Network for Mitotic Cell Detection in 4D Microscopy Image", IEEE/ACM Transactions on
Computational Biology and Bioinformatics, (2019).

Shinya Kimura, Takashi Sakamoto, Toshihiro Sera, Hideo Yokota, Kenji Ono, Denis J. Doorly, Robert C. Schroter, Gaku Tanaka,
Voxel-based modeling of airflow in the human nasal cavity, pp.331-339, (2019), Computer Methods in Biomechanics and
Biomedical Engineering, 22, 2019 - Issue3 https://doi.org/10.1080/10255842.2018.1555584

Guangzhou An, Kazuko Omodaka, Kazuki Hashimoto, Satoru Tsuda, Yukihiro Shiga, Naoko Takada, Tsutomu Kikawa, Hideo Yokota,
Masahiro Akiba, and Toru Nakazawa ,” Glaucoma Diagnosis with Machine Learning Based on Optical Coherence Tomography and
Color Fundus Images” , Journal of Healthcare Engineering, 10.1155/2019/4061313

(2) &E - @35 & Book Editions, Review Papers

1.

7.

(3)

1.

MAET , BEN  RHBRE , BRRE , WA, REFAR , HAF K, NN ICK B DEEET T — 20 5 DREABHABRDEL ,
HBEILFREE, 85(9), pp. 761-764, (2019).

BHEFE, WEET EEBE , tRER, KIWEKRRS, 1> Yy bR 3D TV 2—IC KB BBEHRBATEORA LA,
BIO INDUSTRY, 2019-4, Vol.36, No.4, 78-86, (2019).

BHESX, WERT BB , INER, RILIEXES, "BBHRIATEEZEIE L7 YTy bR3D T U E2—ICL BB L
5" , PHARM STAGE, Vol.19, No.1, (2019).

WHFE, WEET  EEBE , TNER, KIWEKRES, 3D U Y 2—ATEBERY AT L" ,)\17 3D 71 > FEERM DR
EISA, (2019).

MESX, WEET | EEB , INER, RILIEKRER, ") VB=AIV D LTEB 3D T2 — ATBERY AT L, TEMR,
Vol.67 ,No.10, (2019).

HF s, MEEA, REAE , BMEFEK, BIIHME, SIP-M 7OV 17 MBI BHFEZMDTY X7 LD, £TYH. 2019
£ 58 % 95 p.503-510. DOI https://doi.org/10.2320/materia.58.503

FEERLAD , KEHEASE , (2020). Z UL ORY bDEEK 5 REHSHFA T BABEDOD DY  MEEE

BiF:EE  Invited Talks
Oota, S., (2020). StillSuit: The RIKEN-AIST joint project to develop the endoskeletal robot suit for the biological human
augmentation. Serise of Lectures, univz D1.03.
Oota, S., (2020). StillSuit: The RIKEN-AIST joint project to develop the endoskeletal robot suit for the biological human
augmentation. TUM Informatik-Kolloquium, Raum 00.09.038 FMI HS 2 (MI-Building, Campus Garching).
Oota, S., (2020). StillSuit: the endoskeletal robot suit for the biological human augmentation. HBP Open Day and Summit 2020.
Human Brain Project, Athens.
Oota, S., (2019). StillSuit: an endoskeletal robot suit for the biological human augmentations---For the sustainability of our society.
2019 IEEE International Conference on Cyborg and Bionic Systems and HBP Workshop, Munich.
HHEBK. ARBERICHIT3RHBHAMBROBEIERH, 58 2 BIHAX T 1 7L Al ZRFiiEES , Tokyo, Japan, Jan,31, (2020).
BHEBX. (BVRESEFBHREEZFDOALSR 3D 7 2 —CE T 2HERE] , SNTEE EE - NERSEITSARES
¥ F20MRe TEEDFICHITS 3D T 2—0IRKREEL] |, Kobe, Japan, Nov.11, (2019).
S. Yoshizawa, “Bilateral Domain Image Processing” , The 57th Annual Meeting of The Biophysical Society of Japan, Invited Talk,
Seagia Convention Center, Miyazaki, Japan, Sep. 24-16, (2019).
BEBK. SRTTA A—TY VT E ABREGRNE, FRUEICK2ERRIROBERZBiEL T, 851 BIRABRKRD FHES
2R - FHES, Kurume, J apan, Sep.21, (2019).



9. MHEFX, VU7« T —RERVHEAFEICL2ERERZETHEEDORE  EFFREEFRESNIEMESR (IEEE Signal
Processing Society Tokyo Joint Chapter ### ) , Tokyo Japan, August29, (2019).

10. H.Yokota, Multicolor 3D observation and 3D modeling for tissue, RIKEN BDR - CCHMC CuSTOM Joint Workshop, Kobe, Japan, July
10, (2019).

11. H.Yokota, Understanding of life structure by image processing using machine learning., The 75th Annual Meeting of the Japanese
Society of Microscopy, Nagoya, Japan, Jun 19, (2019).

12. Meeting Report: The International Workshop on Harmonization and Standardization of Digital Pathology Image, Held on April 4,
(2019) in National Cancer Center, Tokyo, Japan. Yoshida H.a - Yokota H.b - Singh R.c - Kiyuna T.d - Yamaguchi M.e - Kikuchi Sf - Yagi
Y.g - Ochiai A.h, Pathobiology 2019;86:322-324

(4) |F. YVRIVL, £XF—ZX  Meetings, Symposiums and Seminars

1. BEN, MTAEF, BEBXK WA, KERR , REEHAH—1—F)bxy T —7 LEBRFBICL S, BHADRREES
BEMRHETIVOBE .5 1 BHAA T 1 HIL Al Z2FHESR , =R, (2019).

2. M. Morita, M. Nishimura, S. Takemoto, Y. Tsujimura, and H. Yokota, "Cloud-based image processing system: RBICP", Resonance Bio
International Symposium, poster, Tokyo Univ. of Science, Japan, Oct. 30 - Nov. 1, (2019).

. BEFEBAER - LBRFEERY VYRI VL A A=IVIhER] , [KBKXKFE, 10811 B, (2019).

4. BHBFX, SBEEF, N B, MAEF, F2E, FH EX, LHET, " MlENFE EBRIFOENFTME £EELI VAR
fEHERROD 3 JRoTiEiEmt 77V 3 RO 7 A K ", poster, LY > RNA AW, ERE&EMZEAT, (2019).

5. M. Morita, S. Takemoto, M. Nishimura, Y. Morii, M. Maeda, Y. Okumura, Y. Yamaguchi, and H. Yokota, "A cloud-based
communication platform for image-based brain research”, poster, International Symposium of Brain/MINDS ISBM2019, Tokyo
University, Tokyo, (2019).

6. H.Yokota, S. Yoshizawa, S. Takemoto, M. Morita, T. Sera, M. Nishimura, Y. Tsujimura, S. Nakamura, and T. Michikawa, "Bioimage
Processing”, Resonance Bio International Symposium, Tokyo Univ. of Science, Japan, (2019).

7. Y.-W.Chen, T. Kitrungrotsakul, X.-H. Han, Y. lwamoto, J. Liu, S. Takemoto, H. Yokota, S. Ipponjima, and T. Nemoto, "An End-to-end
CNN and CLSTM Network with 3D Anchors for Mitotic Cell Detection in 4D Microscopic Images", Resonance Bio International
Symposium, poster, Tokyo Univ. of Science, Japan, (2019).

8. MAET,"CNN ZAVARBERD S DRIBE N ABHOBE ", B - RALAFERE T — 2 > 3 v 7, poster, RILKZE,
i, (2019).

9. Satoko Takemoto, Hideo Yokota, Performance evaluation system for image processing methods: Sommelier, BB > >V RI D L  88
7 ENREFIEMR, EEESE, poster, BALZHIZTFT, #15¢, (2019).

10. MAEF, HMAFK, " ERNIEEDRESEY AT L : Sommelier', poster, BLFEHAZEFR LB RF AR AR Y VRI DL T4 X —
IVIH SR IREXRE, (2019).

11. 5th EU-Japan Workshop on Neuroobotics/Cognitive Systems, June (2019). http://stillsuit.riken.jp/Workshop2019/

12. T.Kitrungrotsakul, Y. lwamoto, X.-H. Han, S. Takemoto, H. Yokota, S. Ipponjima, T. Nemoto, W. Xiong & Y.-W. Chen, A Cascade of
CNN and LSTM Network with 3D Anchors for Mitotic Cell Detection in 4D Microscopic Image, IEEE International Conference on
Acoustics, Speech and Signal Processing (ICASSP), UK, May, (2019).

13, MAREF B EN, KB RE, AN FE W SMEE, KFF &38R, A FX, " §RAH =1 —F /bRy b T =7 K 2RREBEGD
SDOEREAB AN AMEIEDBENEH ", Biomedical Interface Workshop, AKE A — 7B T >4, (2019).

(5) ¥¥5FHiEE ~ Patent Applications

1. BREEADGL , B , BRI, BESK , LTHRES, " AFEMEBICK STV 0 3RNTHRBERG S5 U 3 RoTEIREN" | FHFE
2019-216087,11 H 29 B, (2019).

2. KHEASE, 852 ¢, FH IZ— A 1ERE, (2019). CM P Z{E > feT8EHMIES £ . BB L FEIRZTRT , EEERTHE S IISRT .

(6) HEINEFHE - FEY I X Topics

1. ABERE7ZIVIVALOAVTR , BBEIFR,2019FE, http://www.riken jp/brict/Seminar/ViEWAIconResult19.html

2. EAEEHE, ‘FHOBGHERE BERH I--—JRBERN" ,8H6H,(2019).
https://www.asahi.com/articles/photo/AS20190802001184.html

3. FTHAVHE, 21_21DESIGNSIGHT, 201947 B 19 H~ 11 B 4 H,(2019). http://www.2121designsight.jp/program/insects/
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4.

RIPHAMTEE 2019 F BERMHAFRIR [RRGRIT Tt 2RIEFHEAMT 1T

7 + b R EHEERIZSF — L Innovation Photon Manipulation Research Team

(1) FEERX (accept 1)  Original Papers

1.

D. Zhang, B. Ranjan, T. Tanaka, and K. Sugioka, “Underwater persistent bubble-assisted femtosecond laser ablation for hierarchical
micro/nanostructuring,” Int. J. Extrem. Manuf. 2, 15001, (2020).

D. Zhang, B. Ranjan, T. Tanaka, and K. Sugioka, “Carbonized Hybrid Micro/Nanostructured Metasurfaces Produced by Femtosecond
Laser Ablation in Organic Solvents for Biomimetic Antireflective Surfaces,” ACS Appl. Nano Mater. 3, 2, 1855-1871, (2020).

M. V. Balois, N. Hayazawa, S. Yasuda, K. Ikeda, B. Yang, E. Kazuma, Y. Yokota, Y. Kim, and T. Tanaka, “Visualization of subnanometric
local phonon modes in a plasmonic nanocavity via tip-enhanced Raman spectroscopy in ambient,” NPJ 2D Mater. Appl. 3, 38
(2019).

D.-S.Su, D.P. Tsai, T.-J. Yen, and T. Tanaka, “Ultrasensitive and Selective Gas Sensor Based on a Channel Plasmonic Structure with
an Enormous Hot-spot Region,” ACS Sensors 4, pp. 2900-2907, (2019).

T. Matsukata, N. Matthaiakakis, T. Yano, M. Hada, T. Tanaka, N. Yamamoto, and T. Sannomiya, “Selection and Visualization of
Degenerate Magnetic and Electric Multipoles up to Radial Higher Orders by Cathodoluminescence,” ACS Photonics 6, pp.
2320-2326,(2019).

R. Mudachathi and T. Tanaka, “3D Conical Helix Metamaterial based Isotropic Broadband Perfect Light Absorber,” Opt. Express 27,
pp. 26369-26376, (2019).

A. Takezawa, X. Zhang, T. Tanaka, and M. Kitamura, “Topology optimization of a porous unit cell in a fluid flow considering
Forchheimer drag,” Int. J. Comput. Fluid. D. 34, pp. 50-60, (2020).

Y. Kikuchi and T. Tanaka, “Strengthen of magnetic anisotropy of Au/Co/Au nanostructure by surface plasmon resonance,” Sci. Rep.
9, 8630, (2019).

(2) EE - #8517 &~ Book Editions, Review Papers

1.

2.

M. V. Balois, N. Hayazawa, C. Chen, E. Kazuma, Y. Yokota, Y. Kim, and T. Tanaka, “Development of tip-enhanced Raman spectroscopy
based on a scanning tunneling microscope in a controlled ambient environment,” Jpn. J. Appl. Phys. 58, SI0801, (2019).
HBRRS AR TUT IV, T 47> X 30, pp. 1-6, (2019).

(3) ¥B#FEE  Invited Talks

1.
2.

© N o ok

10.
11.
12.
13.

HFHS " FA 2T U7V, 2020 FEFERBEEFR (LEXFE, RLE™T, [K5) 3 A 18 H,(2020).

T. Tanaka, “Fabrication Techniques and Applicaitons of Three-dimensional Metamaterials,” 4th POSTECH Nanophotonics
Workshop, Korea, (2019).

T. Tanaka, “Metamaterials-enhanced ultra-sensitive vibrational spectroscopy using polarization, nanofluidics, and chirarity,” Global
Nanophotonics 2019, Taiwan, (2019).

T. Tanaka, “Metamaterials + Spectroscopy,” OptoX-Nano 2019, Japan, (2019).

T. Tanaka, “Metamaterials for sensing applications,” iISPN2019, Japan, (2019).

T. Tanaka, “Metamaterial absorber: using photons as a sensing probe,” SPIE Photonics ASIA, China, (2019).

HPRS " HAZITUT IV - TNETOHT, TNHSDHF - BEXRFpLED KA+ Y 7472+ —, 185, (2019).
T. Tanaka, “Plasmon assisted improvement of figure of merit of magneto-optical Kerr effect and magnetic anisotropy in Au/Co/Au
multilayered nanorectangular array structures,” META19, Portugal, (2019).

T. Tanaka, “Metamaterial absorber for ultrasensitive spectroscopy,” Optics and Photonics Congress 2019, Korea, (2019).

HFPHES , A2 TVTIV—F / OBETHERS— " BEHKRE N\ RBCERERR 72272+ —, R EB, (2019).
HHRHES ,"F/ 74 bZO R BAF 7T M A A MOZY RBR 2019 EXGEEMHMER, RR, (2019).

T. Tanaka, “Metamaterials: fundamentals, fabrication techniques, and applications,” NIP Seminar, The Philippines, (2019).

T. Tanaka, “Metamaterial Absorber with Nanofluidic Channel for Attomole Nanoconfined Molecular Detection,” MRS 2019 Spring,
U.S.A, (2019).



(4) |8F. YVYRIVL, £XF—X#  Meetings, Symposiums and Seminars

1.

The 3rd RIKEN-nCOMS Joint Symposium, #13¢, 8 A 19 H ,(2019).

Seii L—Y — NIz F—L ~ Advanced Laser Processing Research Team

(1) FRFERX (accept ZET5) . Original Papers

1.

D.Wuy, C. Wang, L. Yang, C. Zhang, S. Rao, Y. Wang, S. Wu, J. Li, Y. Hu, J. Chu, and K. Sugioka, “Multi-layered skyscraper microchips
fabricated by hybrid “all-in-one” femtosecond laser processing” , Microsystems Nanoengin. 5, 17, (2019).

S.Bai, Y. Du, C. Wang, J. Wu, and K. Sugioka, “Reusable surface-enhanced Raman spectroscopy substrates made of silicon nanowire
array coated with silver nanoparticles fabricated by metal-assisted chemical etching and photonic reduction” , Nanomaterials, 9,
1531, (2019).

D. Serien and K. Sugioka, “Three-dimensional printing of pure proteinaceous microstructures by femtosecond laser multi-photon
crosslinking” , ACS Biomater. Sci. Eng. 6, 1279-1287, (2020).

D. Zhang, B. Ranjan, T. Tanaka, and K. Sugioka, “Carbonized Hybrid Micro/Nanostructured Metasurfaces Produced by Femtosecond
Laser Ablation in Organic Solvents for Biomimetic Antireflective Surfaces” , ACS Appl. Nano Mater., 3, 1855-1871, (2020).

D. Zhang, B. Ranjan, T. Tanaka, and K. Sugioka, “Underwater persistent bubble-assisted femtosecond laser ablation for hierarchical
micro/nanostructuring” , Int. J. Extrem. Manuf. 2, 015001, (2020).

B. Xu, S.Ji, D. Pan, W. Hu, S. Zhu, Y. Hu, J. Li, D. Wu, J. Chu, and K. Sugioka, “Hybrid femtosecond laser fabrication of a size-tunable
microtrap chip with a high-trapping retention rate” , Opt. Lett., 45, 1071-1074, (2020).

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

1.

K. Sugioka, “Hybrid femtosecond laser three-dimensional micro-and nanoprocessing: a review” , Int. J. Extrem. Manuf. 1, 012003,
(2019).

M. Farsari, A. Piqué, and K. Sugioka, “Laser Writing: feature introduction” . Opt. Mater. Express, 9, 4237-4238, (2019).

J.Xu, Y. Cheng, and K. Sugioka, “Optics for beam shaping in laser processing” , K. Sugioka (Ed.), Handbook of Laser Micro- and
Nano-Engineering, (Springer, Berlin) p. 1-17, (2020).

EEZER, 27 L—FMNIHBFOEHENE : 2.7.1 (& CHIT" , Tl 30 FEAEERMICET 2RES (B NAEERMERBSR)
p.179-182, (2019).

MEZR, 27 L—YNMINHFOTHENMA : 273 B0 VI, ok 30 FENEERMICET 28RESE () AEERMREGRRE)
p.213-214,(2019).

REZER, BRE/ IVAL—FICEBMEINI—C D 10 E0ER—" , L—YINIER5E, 26, 4-9, (2019).

MHEZER," @7 T LML —TF—IITIC K 5BRRE=RT 1 7 Dtk SERS £ 20— DR |, 754772 X, 30,39-42,
(2019).

=R, "LASE 2019 #RE" , Photonics West 2019 j&5%E (47 FOZ0 X3k, BR) 4-11,(2019).

(3) $B#EE  Invited Talks

1.

Koji Sugioka, “Femtosecond laser three-dimensional micro and nanoprocessing” , Int. Symp. on Extreme Manufacturing, Chengdu,
China, May, (2019). Plenary Talk

K. Sugioka, “Femtosecond laser 3D processing for fabrication of functional micro/nanodevices” , 3rd Int. Conf. on Applied Surface
Science (ICASS-2019), Pisa, Italy, June, (2019). Plenary Talk

Koji Sugioka, “Femtosecond Laser 3D Processing for Fabrication of Functional Micro and Nanosystems” , Fundamentals of Laser
Assisted Mico- and Nanotechnologies 2019 (FLAMN-19), St. Petersburg, Russia, June-July, (2019). Plenary Talk

Koji Sugioka, “Femtosecond laser 3D processing fabricating functional micro and nanodevices” , Int. Conf. on Ultrafast Optical
Science (UltrafastLight-2019), Moscow, Russia, September-October, (2019). Plenary Talk

Koji Sugioka, “Femtosecond laser 3D micro and nanofabrication for micro, nano and bio systems” , Int. Summit on Photonics &
Laser Technol. (Optics & Lasers2019), San Francisco, USA, June, (2019). Keynote Talk

Koji Sugioka, “Femtosecond laser 3D processing for functional biochip fabrication” , 41th Photonics & Electromagnetics Research
Symp (41th PIERS), Rome, Italy, June, (2019). Keynote Talk
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10.

1.

12.

13.

14.

15.

16.

17.

18.

K. Sugioka and F. Sima, “Analytical study of cancer cell migration in nanofluidics fabricated by femtosecond laser 3D processing” ,
7th Int. Academy of Photon. and Laser Engin. (IAPLE) Conference, Shari, Japan, August, (2019). Keynote Talk

D. Serien, Hi. Kawano, A. Miyawaki, and K. Sugioka, “Recent advancements in femtosecond laser-induced fabrication of pure 3D
proteinaceous microstructures” , 28th Int. Cong. on Applications of Lasers & Electro-Optics (ICALEO 2019), Orlando, USA, October,
(2019).

K. Sugioka, “Ultrafast lasers: Reliable tools for advanced materials processing” , SPIE Int. Conf. on Laser Applications in
Microelectronic and Optoelectronic Manufacturing XXV (LAMOM XXV), San Francisco, USA, February, (2020).

F.Sima, H. Kawano, A. Miyawaki, K. Obata, D. Serien, and K. Sugioka, “3D glass nanofluidics fabricated by femtosecond laser
processing for study of cancer cell metastasis and invasion” , SPIE Int. Conf. on Laser Applications in Microelectronic and
Optoelectronic Manufacturing XXV (LAMOM XXV), San Francisco, USA, February, (2020).

D. Serien, H. Kawano, A. Miyawaki, and K. Sugioka, “Recent advances in 3D printing of pure proteinaceous microstructures by
femtosecond laser direct write” , SPIE Int. Conf. on Laser-based Micro- and Nanoprocessing XIV (LBMN X1V), San Francisco, USA,
February, (2020).

D. Zhang and K. Sugioka, “Nanomaterial synthesis and surface nanostructuring by femtosecond laser ablation in liquids” , SPIE Int.
Conf. on Synthesis and Photonics of Nanoscale Materials XVII (SPnsM-XVII), San Francisco, USA, February, (2020).

K. Sugioka, F. Sima, H. Kawano, and A. Miyawaki, “Nanofluidics fabricated by femtosecond laser 3D processing for mechanism study
of cancer cell metastasis” , SPIE Int. Conf. on Frontiers in Ultrafast Optics: Biomedical, Scientific, and Industrial Applications XX, San
Francisco, USA, February, (2020).

EEZER,"TILML—Y—3RTMIEZDOA" &kt — T —IIEMICET 288,58, 0T, (2019). FRILE
PRZER,"L—YMIoHFORHEIM" , T 31 EAEERINMREGRACEESRLIF— 4 B, #E, (2019).

EEZER, T bLBL—F-3RmTIrr0-F /NI, L—Y—E2hNEHEZ+—,8 B, @[, (2019).

MREZEX, "7 LML= —=3R7TA o0 - F+/00T" ,2020 F5 1 ERRS /& - SRS EEs 12,1 8,
(2020).

MREZER, "7 T LML= =LK B 3RT/N\AFF v TOMER EDAMBIERR X H X LBBADISH" , L—Y —Z2FiiiEE
R 40 BIFERKR LB 1A, (2020).

(4) |F. YVRIVL, £XF—EE  Meetings, Symposiums and Seminars

1.
2.
3.

8th Int. Congress on Laser Advanced Materials Processing (LAMP2019), Hiroshima, Japan, May, (2019).

15th Int. Conf. on Laser Ablation (COLA'19), Maui, USA, Sept., (2019).

Nano Manufacturing Conference in 29th Int. Cong. on Applications of Lasers & Electro-Optics (ICALEO 2019), Orlando, USA, Oct.,
(2019).

Fei L —H—H1IT+ = +—, Dr. Udo Klotzbach (Fraunhofer-Institut fir Werkstoff- und Strahltechnik, Germany), “Brief overview of
the micro-technologies of the Fraunhofer IWS Dresden / Universal lab-on-a-chip platform for complex, perfused 3D tissues
generated by 3D printing” , #13¢,6 B, (2019).

Sei L —H—H1IT+ = +—, Dr. Mangirdas Malinauskas (Vilnius University, Lithiania), “Laser 3D Mesoscale Printing: From
Renewable Organics to Crystalline Inorganics” , #13¢, 2 B , (2020).

gL —HY—NITv I+ —, PEEEESE (KIRAZE) |, “Recent progress on fine beam shaping technique and interference
laser processing” , #15%¢, 3 B , (2020).

(5) WEIANEEE - FEY IR Topics

1.

vk W

D. Serien and K. Sugioka, Best Paper Award for 2018/2019, in recognition of the high impact of the excellent paper by
Opto-Electronic Advances (2019) 2 & .

{E2TEBR, "TcAlE<ERuMER 3D T V74 27 - BHE JUEERIEDS ,1 898, (2020).

ERFRE, 2 INVED 3D T T4 T - BRAEAM 1 B 22 8, (2020).

ACS Appl. Nano Mater., 3, 1855-1871, (2020). A* ACS (American Chemical Society) Editors’ Choice |ZEE7E .

D.Serien, ERFEMASEMERE .



TINIVYI A A =TV JHREF—L / Terahertz Sensing and Imaging Research Team

(1) FRERX (accept ZE15)  Original Papers

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

H. Momiyama, Y. Sasaki, I. Yoshimine, S. Nagano, T. Yuasa, C. Otani, “Improvement of the depthresolution of swept-source THz-OCT
for non-destructive inspection,” Optics Express, vol. 28, 12279, (2020).

S. Yamazaki, C. Gerhold, K. Yamamoto, Y. Ueno, R. Grosse, K. Miyamoto, M. Harata, “The actin-family protein Arp4 is a novel
suppressor for the formation and functions of nuclear F-actin” , Cells, Cells 2020, 9(3), 758, (2020).
H. Hoshina, T. Kanemura, M. T. Ruggiero, “Exploring the Dynamics of Bound Water in Nylon Polymers with Terahertz

Spectroscopy” , Journal of Physical Chemistry B, vol. 124 pp.422-429, (2020).
H. Hoshina, Y. Saito, T. Furuhashi, T. Shimazaki, M. Sawada, Y. Hioki, C. Otani, “Terahertz Spectroscopy for Characterization of
Hydrogen Bonding and Cross-linked Structure Dynamics in Polyurethane” , Journal of Infrared, Millimeter, and Terahertz Waves,
vol. 41 pp.265-275, (2020).

M. Naruse, T. Ando, Y. Waga, R. Kubota, S. Mima, C. Otani, T. Taino, H. Myoren, “Superconducting resonators with niobium and
YBa2Cu307-d for Alpha-particle detectors,” J. Low Temp. Phys., in press, (2020). (DOI 10.1007/510909-020-02373-x).
R. Smith, M. Ohno, Y. Miura, N. Nakada, Y. Mitsuya, H. Takahashi, T. Ikeda, C. Otani, M. Sakama, N. Matsufuji, T. Irimatsugawa, S.
Kohjiro, H. Yamamori, F. Hirayama, “Microcalorimetry of carbon ion beam for medical treatment by transition edge sensor” , J. Low
Temp. Phys., in press, (2020).

(B8RP NEFIE, BHmAIEH , KZEBN, "CMB BIHEVAISEER GroundBIRD D7 7 —X M4 b, BIRIVF—Z1—X, Vol 38,
Number 4, 107-123,1 B, (2020).

C.H.Feng, J. F. Garcia-Martin, M. B. Lavado, M. C. Lépez-Barrera, P. Alvarez-Mateos, “Evaluation of different solvents on flavonoids
extraction efficiency from sweet oranges and ripe and immature Seville oranges” , International Journal of Food Science &
Technology, in press, (2020).

C.H.Feng, Y. Makino, “Colour analysis in sausages stuffed in modified casings with different storage days using hyperspectral
imaging — A feasibility study” , Food Control, vol. 111, 107047, (2019).

J.F. Garcia-Martin, J. R. Carrién, M. G. Torres, C. H. Feng, P. Alvarez-Mateos, “Esterification of free fatty acids with glycerol within the
biodiesel production framework” , Processes, 7, 832, (2019).

A.Endo, K. Karatsu, Y. Tamura, T.Oshima, A. Taniguchi, T. Takekoshi, S. Asayama, T. J. L. C. Bakx, S. Bosma, J. Bueno, K. W. Chin, Y.
Fujii, K. Fujita, R. Huiting, S. Ikarashi, T. Ishida, S. Ishii, R. Kawabe, T. M. Klapwijk, K. Kohno, A. Kouchi, N. Liombart, J. Maekawa, V.
Murugesan, S. Nakatsubo, M. Naruse, K. Ohtawara, A. P. Laguna, J. Suzuki, K. Suzuki, D. J. Thoen, T. Tsukagoshi, T. Ueda, P. J. de
Visser, P. P.van der Werf, S. J. C. Yates, Y. Yoshimura, O. Yurduseven, J. J. A. Baselmans — Show fewer authors, “First light
demonstration of the integrated superconducting spectrometer” , Nature Astronomy, 3, pages989-996, (2019).

H. Kutsuma, M. Hattori, R. Koyano, S. Mima, C. Otani, S. Oguri, T. Taino, O. Tajima, “Novel measurement method for responsivity of
microwave kinetic inductance detector by changing a power of readout microwaves,” Applied Physics Letters, 115, 032603, (2019).
LB #EMD , "SR T NIV RIC K BEGRRTAF [7 7 F it DBRIE" , HF, Vol. 48 No. 10 pp. 402-406, (2019).

D. Marlina, H. Hoshina, Y. Ozaki, H. Sato, “Crystallization and crystalline dynamics of poly(3-hydroxybutyrate) / poly(4-vinylphenol)
polymer blends studied by low-frequency vibrational spectroscopy” , Polymer, vol. 181 121790, (2019).

F. Nishimura, H. Hoshina, Y. Ozaki, H. Sato, “Isothermal crystallization of poly(glycolic acid) studied by terahertz and infrared
spectroscopy and SAXS/WAXD simultaneous measurements” , Polymer Journal, vol. 51 237-245, (2019).

S.Yamamoto, E. Ohnishi, H. Sato, H. Hoshina, D. Ishikawa, Y. Ozaki, “Low-Frequency Vibrational Modes of Nylon 6 Studied by Using
Infrared and Raman Spectroscopies and Density Functional Theory Calculations” , Journal of Physical Chemistry B, vol. 123
pp.5368-5376, (2019).

H. Suzuki, M. Ishida, C. Otani, K. Kawachi, Y. Kasama, E. Won, Y. Miyazaki, M. Nakano, “The thermodynamics properties and molecular
dynamics of [Li+@C60](PF6-) associated with structural phase transitions,” Phys. Chem. Chem. Phys., vol. 21, pp. 16147-16153,
(2019).
T. Notake, K. Kamata, T. lyoda, C. Otani, H. Minamide, “Simultaneous Generation of Various Polarization Effects by using
Spirulina-Templated Metal Coils at Terahertz Frequency Region,” Jap. J. Appl. Phys., vol. 58, 032007, (2019).

N. Yaekashiwa, S. Otsuki, S. Hayashi, K. Kawase, “Verification of non-thermal effects of 0.3-0.6 THz-waves on human cultured cells,”
Photonics, vol. 6, 33, (2019).

C. Otani, J. Choi, R. T. Genova--Santos, M. Hattori, M. Hazumi, S. Honda, T. lkemutsu, H. Ishida, H. Ishitsuka, Y. Jo, K. Karatsu, K. Kiuchi,
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J. Komine, R. Koyano, H. Kutsuma, K. Lee, S. Mima, M. Minowa, J. Moon, M. Nagai, T. Nagasaki, M. Naruse, S. Oguri, M. Peel, R.
Rebolo, J. A. Rubino-Martin, Y. Sekimoto, Y. Sueno, J. Suzuki, T. Taino, K. Takahashi, O. Tajima, N. Tomota, Y. Tsuji, T. Uchida, E. Won,
M. Yoshida, "FEY A 7 OEESHEEHRICEURIZEER GroundBIRD,” {§F 4R , vol. 119, no. 353, ED2019-89, pp. 53-56, (2019).

21. {ERARFE B B, KAFT, "FMCW AREBW T INIVYRT 1 ¥ v FOBEE " EFFH , vol. 119, no. 353, ED2019-91,
pp. 61-64, (2019).

(2) 1B1%58E  Invited Talks

1. [Plenary] C. Otani, “Teragertz sensing, imaging and applications,” Philippine-Japan Conference on Photonics and Optical Materials,
Quezon City, Philippines, December, (2019).

2. C.Otani, “Development of terahertz radar imaging technology and systems,” Opto-X-Nano 2019: Current challenges of key
enabling nanomaterials for emerging technologies: Optical, X-ray metrology and rational material design, Okayama, December,
(2019).

3. C. Otani, “Active structural change of polymer and protein by THz irradiation,” THe 5th International Symposium of Microwave/THz
Science and Applications (MTSA 2019), Busan, South Korea, September, (2019).

4. [Plenary] C. Otani, “Terahertz Sensing, Imaging and Beyond,” The 37th Samahang Pisika ng Philipinas International Conference and
Annual Meeting (SPP-37), Tagbilaran, Bohol, Philippines, May, (2019).

5. KBHAT,"TINIVYISHEBEERE " E 11 B7F NV EI XAt S F— (THz-biz 2020) , /=% All About Photonics, R& ,
1829 H,(2020).

KRBT, "TINIVYIRBERC 7O VAIBORENE " /N\Fv oyt +— 8=, 18158, (2020).

C. Otani, J. Choi, R. T. Génova-Santos, M. Hattori, M. Hazumi, S. Honda, T. Ikemitsu, H. Ishida, H. Ishitsuka, Y. Jo, K. Karatsu, K. Kiuchi, J.
Komine, R. Koyano, H. Kutsuma, K. Lee, S. Mima, M. Minowa, J. Moon, M. Nagail, T. Nagasaki, M. Naruse, S. Oguri, M. Peel, R. Rebolo,
J. A. Rubifo-Martin, Y. Sekimoto, Y. Sueno, J. Suzuki, T. Taino, K. Takahashi, O. Tajima, N. Tomota, Y. Tsuji, T. Uchida, E. Won, M.
Yoshida, “FEY 1 7 DRSS MEHREICEIRIZER GroundBIRD,” EFIBHEEEEF T /\1 AARR [T UK - TINIVYIET/INA
A« VAT L] AWE 12823 H,(2019).

8. [HRIEEE] KAHAT,"TINWYHEY I VT AA=D VT TYVIRA /R=2 3 " AE-KRF/N) RBCEHZERFRZE
BERE,R1E&,11 826 H,(2019).

9. KRBHUT, "BRCBIT BT INIVYRERMRE. TOTIKT INIVYA XA =TIV TOREDER " RALKF &IEOF 5 1 [EhaE#H
J—22av7 L&, 10 B 23 H,(019).

10. KBHUT,"TINIWYEI I VT - A A=D VT OERRBE " E 166 BERFARER (TN I VT - A A=IVYT
DEFEATER & RBbICRT faaREEL] , /R, 4 5 18 B, (2019).

1. RBRE,"TINIVYANY VOB, THZ BICE Y 2IERE R = - MRER - BREREEY VY RY UL, BR,3858H,
(2019).

12. RBIRE, "7 IV HBEDFERT 55 RBEDEL EEMRENDIGRE" , 73NV Y IRBIERT L EXFRE 182 Z8R,
fil&, 1 B9 8, (2020).

13. RBLE, "BRET INIVYHADFET a0 FRRNEEDOR(L"  BARBFRE 74 BIFEXAR , 18 ,3 B 16 B, (2019).

14. RBIRE, T INIVYHBROFET 22 REEDE(L & ERRFENDISA", 8 3 [E RIKEN-RAP and QST-KPSI Joint Seminar, 75,
2B 13 H,(2020).

(3) |#. YYRIVL, £ZF—E Meeting, Symposiums and Seminars

1. BN ETINIVYEIRRXE I F— (THz-Biz 2020), B/~= TAll About Photonics 2020] , 3=, 1 A 29 B, (2020).

2. it =S —, Prof. Jian Chen (Research Institute of Superconductor Electronics (RISE), Nanjing University (NJU)), Sendai, August
19, (2019).

3. Bt =+ —, Prof. Elmer Estacio (University of the Philippines Diliman), Sendai, July 17, (2019).

(4) F¥EFHEE ~ Patent Applications
1. BILE EAARBE, GE, ABHNT, #EEE , " NTFHAERES KUNATHAESZE" | FFE 2019-100827,5 A 30 B, (2019).
2. BE EAARFE , EED, KBHIT, HEEH, T SUAEEES LUNTHRAEAZE" | 458 2019-100828,5 A 30 B, (2019).

(5) WHEINTFEE - FEY I X Topics



1. BAEENE, FHIRMRIEZ OO ,4 87 H,(2019).
2. AHEERER , RimEE RF CHNG” ,8 A6 H,(2019).

TFINIVYIEEHREF — L~ Tera-Photonics Research Team
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1. Yoshikiyo Moriguchi, Yu Tokizane, Yuma Takida, Kouji Nawata, Shigenori Nagano, Manabu Sato, Taiichi Otsuji, and Hiroaki
Minamide, "Frequency-agile injection-seeded terahertz-wave parametric generation," Optics Letters, Vol. 45, Issue 1, pp. 77-80,
Jan., (2020).

2. Cyril Bernerd, Patricia Segonds, Jérobme Debray, Jean-Francois Roux, Emilie Hérault, Jean-Louis Coutaz, Ichiro Shoji, Hiroaki
Minamide, Hiromasa Ito, Dominique Lupinski, Kevin Zawilski, Peter Schunemann, Xinyuan Zhang, Jiyang Wang, Zhanggui Hu, and
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3. Mio Koyama, Hiromasa Ito, Takashi Notake, Hiroaki Minamide, “Second-order Nonlinear Coefficient measurement by a Tunable
Continuous-Wave Pump Laser,” The Review of Laser Engineering, Vol. 48, No. 9, pp.374-380, (2019).

4. Takashi Notake, Kaori Kamata, Tomokazu lyoda, Chiko Otani and Hiroaki Minamide, "Expression of various polarization effects by
using Spirulina-templated metal u coils at the terahertz frequency region," Jap. J. Appl. Phys. 58, 032007, (2019).

5. Takashi Notake, Masahiro Takeda, Shuji Okada, Takuya Hosobata, Yutaka Yamagata and Hiroaki Minamide “Characterization of all
second-order nonlinear-optical coefficients of organic N-benzyl-2-methyl-4-nitroaniline crystal,” Scientific Reports, volume 9,
Article number: 14853, 16 Oct, (2019).

6. Y.Takida, T. Ikeo, K. Nawata, Y. Wada, Y. Higashi, and H. Minamide, “Terahertz differential absorption spectroscopy using
multifurcated subnanosecond microchip laser,” Appl. Phys. Lett., Vol. 115, Issue 12, 121102, 16 Sep., (2019).

(2) $B7#¥58E  Invited Talks

1. Hiroaki Minamide, “RIKEN Terahertz-wave research based on nonlinear photonics,” Philippine-Japan Conference on Photonics and
Optical Materials, Quezon City, Philippines, 13 December, (2019).

2. Hiroaki Minamide, “Laser-based, Palmtop-size Terahertz-wave Parametric Oscillator,” The 5th International Symposium on
Microwave/Terahertz Science and Applications (MTSA2019), Busan, Korea, 29 September-3 October, (2019).

3. Takashi Notake and Hiroaki Minamide, “Ultra-precise processing and optical nonlinearity characterization of organic
N-benzyl-2-methyl-4-nitroaniline (BNA) crystal,” Global Experts Meeting on Frontiers in Material Science & Nanotechnology, Roma,
Italy, Oct.17-19, (2019).

4. Hiroaki Minamide, “Giant single-crystal of BNA and nonlinearity characterization,” 8th International Symposium on Optical
Materials (IS-OM8), Wroclaw, Poland, June 9-14, (2019).

5. Y.Moriguchi, Y. Tokizane, S. Nagano, T. Otsuji, and H. Minamide, “Development of a High-speed Terahertz-wave Spectrometer for
THz-OCT,” EMN Terahertz 2019, A52, Grandior Hotel Prague, Prague, Czech Republic, Jun. 13, (2019).

6. Hiroaki Minamide, Kouji Nawata, and Yuma Takida, “Security screening system with an injection-seeded terahertz-wave parametric
generator,” The 7th Laser Ignition and Giant-microphotonics Conference 2019 (LIC2019), Yokohama, Apr. 23, (2019).
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1.

M. A.Khan, R. Takeda, Y. Yamada, N. Maeda, M. Jo, and H. Hirayama, “Beyond 53% internal quantum efficiency in a AlGaN quantum
well at 326 nm UVA emission and single-peak operation of UVA LED” , Optics Letters, Vol. 45, No. 2, pp. 495-498, January 15,
(2020). (10.1364/0L.376894)

M. A. Khan, E. Matsuura, Y. Kashima and H. Hirayama, “Overcoming the current injection issue in the 310 nm band AlGaN UVB
light-emitting diode” , Japanese Journal of Applied Physics, Vol. 59, No. SA, pp. SAAD01-7, January 1, (2020).
(10.7567/1347-4065/ab460b)
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L.Wang, T. T. Lin, K. Wang, T. Grange, S. Birner and H. Hirayama, “Short-period scattering-assisted terahertz quantum cascade lasers
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M. . Hossain, Y. Itokazu, S. Kuwaba, N. Kamata, N. Maeda, and H. Hirayama, “Nonradiative recombination centers in deep
UV-wavelength AlGaN quantum wells detected by below-gap excitation light” , Japanese Journal of Applied Physics, Vol. 58, No.
SC, pp. SCCB37-1-7, May 29, (2019). (10.7567/1347-4065/ab1069)

Y. Itokazu, S. Kuwaba, M. Jo, N. Kamata, and H. Hirayama, “Influence of the nucleation conditions on the quality of AIN layers with
hightemperature annealing and regrowth processes” , Japanese Journal of Applied Physics, Vol. 58, No. SC, pp. SC1056-1-5, May
28,(2019). (10.7567/1347-4065/ab1126)

M. Jo, Y. Itokazu, S. Kuwaba, and H. Hirayama, “Controlled crystal orientations of semipolar AIN grown on an m-plane sapphire by
MOCVD" , Japanese Journal of Applied Physics, Vol. 58, No. SC, pp. SC1031-3, May 17, (2019). (10.7567/1347-4065/ab0f1c)

10. Y. Mogami, S. Motegi, A. Osawa, K. Osaki, Y. Tanioka. A. Maeoka, M. Jo, N. Maeda, H. Yaguchi, and H. Hirayama, “Evolution of

1.

morphology and crystalline quality of DC-sputtered AIN films with high-temperature annealing” , Japanese Journal of Applied
Physics, Vol. 58, No. SC, pp. SC1029-1-4, May 17, (2019). (10.7567/1347-4065/ab1066)
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M. Jo, N. Maeda and H. Hirayama, “Progress in AIGaN UVC LEDs by improving light extraction efficiency” , SPIE Photonics West, The
Moscone Center, San Francisco, USA, February 6, (2020).

A. Khan, N. Maeda, M. Jo, Y. Kashima and H. Hirayama, “High performances of AlGaN-based UVC and UVB LEDs with relaxed buffer
layer as well as using p-type graded multi-quantum-barrier electron-blocking layer” , SPIE Photonics West, The Moscone Center,
San Francisco, USA, February 6, (2020).

K. Matsumoto, Y. Tomita, A. Mishima, Y. Yamaoka, S. Koseki, Y. Yano, H. Miyake and H. Hirayama, “Challenge and opportunity for
mass production of UVC LED by MOVPE on high temperature annealed AIN template” , Material Research Meeting 2019,
Yokohama Symposia, December 11, (2019).

[Keynote] H.Hirayama, “Problems and latest achievements in AlGaN-based deep-UV LEDs" , 4th International Workshop on
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13.
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Ultraviolet Materials and Devices (IWUMDA4), Saint Petersburg, Russia, September 10, (2019).

H. Hirayama, N. Maeda and M. Jo, “Recent progress of high-efficiency AlGaN deep-UV LEDs" , SPIE Optics + Photonics, San Diego,
USA, August 11, (2019).

T.G.Kim, T. H. Lee, H. Hirayama, T. H. Park, K. R. Son, “Simultaneous improvements in EQE and WPE of AlGaN UV-C LEDs with
Ni:AIN/Al Ohmic reflectors” , UV and Higher Energy Photonics: From Materials to Applications, SPIE Optics + Photonics, San Diego,
USA, August 11, (2019).

H. Hirayama, “Recent progress and future prospects of AlGaN deep-UV LEDs” , 48th International School & Conference on the
Physics of Semiconductors (Jaszowiec 2019), Szczyrk, Poland, June 11, (2019).

H. Hirayama, Y. Kashima, Y. Watanabe, T. Shibata, N. Maeda, M. Jo, E. Matsuura, T. Iwai, M. Kokubo, T. Tashiro, K. Furuta, R. Kamimura,
Y. Osada, H. Takagi, Y. Kurashima, Y. lwaisako and T. Nagano, “LEE enhancement in AlGaN UVC LED using photonic crystal

reflector” , 13th International Conference on Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue, Bellevue, Washington, July
8,(2019).

FILEE, MR R R GaAs RB LU GaN BT INIVYEFHRT— FL—H—D#R", L —F—ZPFMEERSE
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K.Wang, L. Wang, T.T. Lin, K. Fukuda and H. Hirayama, “Recent progress and future of GaN and GaAs-based THz-QCL" , %5 80 [2l/i
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M. A. Khan, N. Maeda, M. Jo, E. Matsuura, Y. Kashima, Y. Yamada, H. Hirayama, “AlGaN UVB LEDs at 310nm emission with high
efficiency and light power using partially relaxed n-AlGaN buffer layer” , ISPlasma2020/IC-PLANTS2020, Nagoya University, March
11, (2020).

K. Wang, T.T. Lin, L. Wang and H. Hirayama, “Recent progress in GaAs THz-QCLs and towards realizing GaN based QCLs" , SPIE
Photonics West, The Moscone Center, San Francisco, USA, February 6, (2020).

K.Wang, L. Wang, T. T. Lin, K. Fukuda, R. Zhang, and H. Hirayama, “Simulation and growth of GaN/AlGaN based terahertz quantum
cascade structures” , The 9th Asia-Pacific Workshop on Widegap Semiconductors (APWS2019), OIST, Onna-son, Japan, November
13,(2019).

H. Murotani, H. Miyoshi, R. Takeda, M. A. Khan, N. Maeda, M. Jo, H. Hirayama, and Y. Yamada, “Radiative and nonradiative
recombination rates of excitons and their effects on internal quantum efficiency of AlGaN-based UV-B MQWs" , The 9th Asia-Pacific
Workshop on Widegap Semiconductors (APWS2019), OIST, Onna-son, Japan, November 13, (2019).

M. A. Khan, N. Maeda, M. Jo, S. Fujikawa, Y. Yamada, and H. Hirayama, “42mW light power from AlGaN-based 302nm-band UVB
LEDs: a way forward for UVB LDs” , The 9th Asia-Pacific Workshop on Widegap Semiconductors (APWS2019), OIST, Onna-son,
Japan, November 12, (2019).

M.A. Khan, R. Takeda, H. Miyoshi, Y. Yamada, S. Fujikawa, N. Maeda, M. Jo and H. Hirayama, “Achievement of internal quantum
efficiency up to 53% at 326nm-UVA emission from AlGaN QWs with engineering of highly relaxed buffer layer” , 4th International
Workshop on Ultraviolet Materials and Devices (IWUMDA4), Saint Petersburg, Russia, September 13, (2019).

K. Wang, N. Maeda, M. A.Khan, Z. Li, Y. Wu, T. Tao, B. Liu, R. Zhang and H. Hirayama, “MBE grown p-type AlGaN and deep ultraviolet
light emitting diodes” , 4th International Workshop on Ultraviolet Materials and Devices (IWUMD4), Saint Petersburg, Russia,
September 12, (2019).

M. A. Khan, N. Maeda, M. Jo, S. Fujikawa, E. Matsuura, Y. Kashima, Y. Yamada and H. Hirayama, “Realization of high light output
power in AlGaN-based UVB LED at 310£2nm emission using highly relaxed (50%) n-AlGaN electron injection layer” , 13th
International Conference on Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue, Bellevue, Washington, July 10, (2019).

M. A. Khan and H, Hirayama, “Current status and future directions of high power AlGaN-based UVB LEDs with emission of
280nm-320nm” , 13th International Conference on Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue, Bellevue,

53



54

10.

20.

21.

22.

23.

24.

25.

26.

Washington, July 10, (2019).

H. Murotani, K. Hisanaga, R. Tanabe, A. Hamada, N. Maeda, M. Jo, H. Hirayama and Y. Yamada, “Optically pumped stimulated
emission from AlGaN-based UV-C multiple quantum wells with high internal quantum efficiency of 16 % at 750 K” , 13th
International Conference on Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue, Bellevue, Washington, July 9, (2019).

H. Murotani, H. Miyoshi, R. Takeda, M. A. Khan, N. Maeda, M. Jo, H. Hirayama and Y. Yamada, “Role of exciton recombination
processes on internal quantum efficiency in AlGaN-based UV-B multiple quantum wells” , 13th International Conference on
Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue, Bellevue, Washington, July 9, (2019).

N. Okada, F. Kim, T. Saito, S. Fujikawa, N. Maeda, H. Hirayama and K. Tadatomo, “Epitaxial lateral overgrowth of AIN with partially
non-dislocation-region on vicinal AIN template” , 13th International Conference on Nitride Semiconductors (ICNS-13), Hyatt
Regency Bellevue, Bellevue, Washington, July 9, (2019).

M. A. Khan, N. Maeda, M. Jo, Y. Yamada and H. Hirayama, “Current challenges and future direction for AlGaN based UV-B LEDs
grown by LP-MOVPE" , European Materials Research Society Spring Meeting 2019 (E-MRS), Acropolis Congress Center, Nice,
France, May 31, (2019).

E. Hase, T. Yasui, H. Hirayama and K. Nagamatsu, “The improving resolution for dislocation analysis in GaN by three-photon
microscopy” , SPIE Photonics West, The Moscone Center, San Francisco, USA, February 5, (2020).

Y. Tomita, A. Mishima, Y. Yamaoka, T. Arimura, S. Koseki, Y. Yano, K. Matsumoto, and H. Hirayama, “Optimization of p-cladding
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Y. Itokazu, S. Kuwaba, M. Jo, N. Kamata, and H. Hirayama, “Investigation of AIGaN/AIN interface structure and annealing effect for
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Y. Mogami, A. Osawa, K. Osaki, Y. Tanioka, A. Maeoka, Y. Itokazu, S. Kuwaba, M. Jo, N. Maeda, H. Yaguchi, and H. Hirayama,
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Workshop on Widegap Semiconductors (APWS2019), OIST, Onna-son, Japan, November 11, (2019).

M. I. Hossain, Y. Itokazu, S. Kuwaba, N. Kamata, N. Maeda, and H. Hirayama, “Nonradiative recombination centers in UVB AlGaN
quantum well and their temperature dependence revealed by below-gap excitation light” , The 9th Asia-Pacific Workshop on
Widegap Semiconductors (APWS2019), OIST, Onna-son, Japan, November 11, (2019).

J. Yun and H. Hirayama, “Influence of dipole scattering to level broadening and carrier transport in AlGaN-based superlattice
structures” , The 9th Asia-Pacific Workshop on Widegap Semiconductors (APWS2019), OIST, Onna-son, Japan, November 11,
(2019).

J.Yun and H. Hirayama, “Level broadening by dipole scattering in AIGaN/ AlGaN superlattice structures” , Infrared Terahertz
Quantum Workshop (ITQW 2019), Ojai, USA, September 17, (2019).

L. Wang, T. T. Lin, K. Wang, T. Grange and H. Hirayama, “Experimental and theoretical study of piezoelectric polarization in
GaN/AlGaN terahertz quantum cascade lasers” , Infrared Terahertz Quantum Workshop (ITQW 2019), Ojai, USA, September 17,
(2019).

T.T.Ln, K. Wang, L. Wang and H. Hirayama, “Optimization of THz QCLs by suppressing A leakage current via high energy states” ,
44th International Conference on Infrared, Millimeter, and Terahertz Waves (IRMMW-THz 2019), Paris, France, September 3,
(2019).

M. Jo, Y. Itokazu, S. Kuwaba and H. Hirayama, “Improved simulation of MOCVD growth of AIN by using data assimilation” , 13th
International Conference on Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue, Bellevue, Washington, July 9, (2019).

M. C. D. Figueira, A. Trellakis, S. Birner, M. A. Khan and H, Hirayama, “Optimizing AlGaN-based UVB LEDs using experimental device
data in the nextnano software” , 13th International Conference on Nitride Semiconductors (ICNS-13), Hyatt Regency Bellevue,
Bellevue, Washington, July 9, (2019).

S.Kuwaba, Y. Itokazu, S. Motegi, Y. Mogami, A. Osawa, K. Osaki, Y. Tamioka, A. Maeoka, M. Jo, N. Kamata and H. Hirayama, “AlGaN
UVC LEDs directly grown on DC-sputtered and high temperature annealed AIN templates” , 13th International Conference on
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Y. Itokazu, Y. Mogami, S. Kuwaba, S. Motegi, A. Osawa, K. Osaki, Y. Tamioka, M. Jo, N. Kamata and H. Hirayama, “Influence of the
strain relaxation on the optical property of AIGaN quantum wells” , 13th International Conference on Nitride Semiconductors
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BAEmRREERS,4 23 8,(2019).

TRBRFRER , AR, AL, FRILKRER  NBYIEA IR T=5 , MBEEz , "B EMREFRICEIT 2 RE DY i BRERIAK
ZSFCHEFR 77 ) 72y b 74 —LaAVY—YF L2019 FEE 2RI —7T 5 , B8R, 78 5H,(2019).
NIER, N ERES, IRTES  MTAEER  2FREZ , BEFARS, NBYIEA , FERA , LS, RS @ "HEFERV X
HARRERMORRE BHY VRY VL ETE DEEFIFME)  MXm, 12 89H-108, (2019).

EEERES , JRIEN KBRS EHE, PREE, IMEAE , LBY U XAEN, e, MBS "L 2 ADEERE L AL E
ERBICEASFE —RHEEANREF25H 2 FEEEAR, 3 A 21 8, (2020).

NBEIEA , BBREFARR  IRTFFH | "AOl 7OY 7 MMHl BHEFHIETOMERRRE" AOl 70 17 MREHREKRS 2019, 3
A 24 H,(2020).

JULESE, Ik, FEPRE, RS, "BRZEE - EREREEESMERY FTEBEME - tVO— XN\ AFTSXF vy
FHBEDOERIEES L — T —FRNEEA A -V VT EMEMZEER , #LIRT, 8 B2 H,(2019).

TR, IVEER , ILTAZ  RFRE , MILER, MBS, EFEER ThUVLRRAR2] ZBELEBAIXIVF—FIB
DELY #EH" TR 30 FEY VRV U L BERTARF IIEAKERAFEERMZEE > 2 — ) EEfm, 3858, (2020).

WNEEEE , TR E)IEL  NTtE— R TFF S, KEE, s, RSz, &I=x,"L—Y—Zfofc b XIVREDER
ETEHAEMICOVWT BRIFs BYRERI VI -7V JHMERER  BRAE A+ v /\X ,BR,3 B 8 H, (2020).
MES  NERE, "L—F—c &5 b RIVEHRARMOBE" | BELFER BRICARNEPIZEER 2019 FFE—EMRR , PR
REBERF v+ /\X, W=, 5 824 8,(2019).

NERE, AR, "L—Y— -t Itk pus - EFEBENOER L — Y —ZRERIZMWLIF— L—H— o



43.

44,

45.

46.

47.

VUK BHR - EFEEBAOBG  RBEAE BT v /X, ER, 11 A29H,(2019).

IRE, PREE ZHESH, FELEE, FRE, 555 2FRE, IIREED ,/NIER, RS2, "Ca+ T4 4 —TEHAETh
1BE Es BOWMMIEE" 55 23 BAR S M 4 —H%ks , BE,3 81 H.(2019).

MBS, "Bl —Y— 774N\—L—Y—%ZFE LIEERENMEL —F—" OPTICS & PHOTONICS International Exhibition
(OPIEN9) EAMFISARM I +— , #&,4 8, (2019).

MRS, " REERA A=V VENBEDRRFE" OPTICS & PHOTONICS International Exhibition(OPIE'19) #—7 >+ 34—,
#E™, 4 B, (2019).

MESZ, "REREERIE S XA T LAORE BRI Y77y bT—7 TGRFAT—252BRTHZATLRBANAL
EYRRE T — 2 ERDOOMEFEORE) , BRBS A 7HA IV AEIVT 45, BEREPRX, 28198, (2020).
MRSz, [BREMRTZ/NATV AR I a2 L—20OBKE/N\A+ T — 2 EEEBRIEER] VR I L BEZBRFE=H+v
VINR ,ER=,3 818 H, (2020).

(5) F¥EFHEE ~ Patent Applications

1.
2.

N o v oW

MESZED, BEEES L URE X7 L, PCT/IP2019-005480,2 A 15 B, (2019).

MAEZIED " BEEKICH O fc b Y RIVADEROMUEZREY 2EEEE. AESZE GOV, TATSL",
JP2019-0501810,2 B 22 H, (2019).

BHREED, "SBHHERE. ERIEFRISEES JURAMHEHZE" ,2019-205726,11 B 13 H, (2019).

BHERED, "SUAMEREE. BRLFRIGEES JUSAERAE" ,2019-205727,11 B 13 H, (2019).

IHERIED, KEIDEABREARUZNZ AV KBRIEEE" ,2019-013420,1 A 29 B, (2019).

FULESEED, "MFEERUVECEEMEMEE", PCT/IP2019-018489,6 A 9 H, (2019).

/NARYIEAIED, “NOVEL B-GLUCOSIDASE, ENZYME COMPOSITON INCLUDING SAME, AND METHOD FOR MAINUFACTURING
SUGAR SOLUTION USING SAME” , W0/2019-044887,3 A 7 H, (2019).

MEBEZIED, "L—YEBELUZTOEIESZE", JP2019-140436,9 A 10 H, (2019).

(6) WEINEHEE- FEY IR Topics

1.
2.

ARERRE, "RISRDL S EEMZ RRBIICERE—IEH. HEEEMKE R ,8 826 8, (2019).
BRI, R S BOMEAINE RIERANDESEREZ" ,3 B 24 B, (2019).

FIRNFEFRHEF — L Photonics Control Technology Team

(1) FREERX (accept ZEL5) . Original Papers

1.

T.Notake, M.Takeda, S.Okada, T.Hosobata, Y.Yamagata, H.Minamide, Characterization of all second-order nonlinear-optical
coefficients of organic N-benzyl-2-methyl-4-nitroaniline crystal, Scientific Reports 9(1) (2019),DOI: 10.1038/541598-019-50951-1
N.Ebizuka, T.Okamoto, M.Takeda, T.Hosobata, et al., Novel gratings for astronomical observation, CEAS Space J, (2019).
https://doi.org/10.1007/s12567-019-00287-3

B. Heacock, R. Haun, K. Hirota, T. Hosobata, M. G. Huber, M. E. Jamer, M. Kitaguchi, D. A. Pushin, H. Shimizu, |. Taminiau, Y. Yamagata,
T. Yamamoto and A. R. Young, Measurement and alleviation of subsurface damage in a thick-crystal neutron interferometer, Acta
Cryst,, (2019), A75,833-841 DOI: 10.1107/52053273319011604

T.Hosobata, N.L.Yamada, M.Hino, H.Yoshinaga, F.Nemoto, K.Hori et al., Elliptic neutron-focusing supermirror for illuminating small
samples in neutron reflectometry, Optics Express Vol. 27, Issue 19, pp. 26807-26820, (2019) , https://doi.org/10.1364/0E.27.026807
Yamada, Masako & Filges, Uwe & Hosobata, Takuya & Yamagata, Yutaka & Rantsiou, Emmanouela., (2019). Adaptive focusing optics
for extreme conditions. Journal of Neutron Research. 20. 1-4. 10.3233/JNR-180092.

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

1.

BEE F OITRFORBEML" BB IFR5 85, pp.1062-1066, (2019).

(3) $B#%58E . Invited Talks

1.

e A, TPEFEER—N—Z 5 —DHOEREBEREFRN) , 2019 FEEFE-LYAIVATIRAZ.
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62

(4) &8, YVERIIL, £ZF—E#  Meeting, Symposiums and Seminars
1. $£2@E BM—&RIAER7—7>avy, &RITAALEFv>/VX,9 8 27-28 H,(2019).
2. VCADYRTLHMRER NERFHRRE7EAER, X, 11 A7 H,((2019).
3. VCADYRTLHMESR HAFERFHHREEMESR, ) E— MK, 3 8 24 B, (2020).

(5) %55FiiFE ~ Patent Applications

1. FFFE2019-189616 MHEBAMIET 2574, HHEE. RADEESIUDYHEE] LEE, MEHhts, BE4AE, MHER, HFE
H10H 16 B, (2019).

2. H5E2019-127006 [HEFEITMTRUZOMESH) MSE, LFS, BSHER, )IIhiEe, WEL 7888, (2019,

(6) FFEINEFHE - FEY 7R Topics
1. 2019 ERERIT10AZ21—X
TOP | C7[8MEE 1 FOALBADRRBHI CHIGFEZHRR —/NENMR TEET FUREABXAZVER (R —
2. ToviERERRDE (LFTHAW, 108 28 B, (2019).
3. THOABER SHARM) , BARZEHE, 108 258, (2019).

FiEF E— LEHIBIRF — L Neutron Beam Technology Team

(1) FREHRX (accept Z2ET5) . Original Papers

1. Y.Otake: "RIKEN Accelerator-driven compact neutron systems", EPJ Web Conf. Volume 231, No.01009, (2020).

2. Mingfei Yan, Y. Wakabayashi, Y. Otake, Y. Ikeda, A. Taketani, T. Hashiguchi, Sheng Wang, Binbin Tian, T. Takanashi, T. Kobayashi and
Baolong Ma: " Reconstruction on fast neutron CT for concrete structure inspection with a pixel-type detector by applying linear
scanning method” , EPJ Web Conferences, Vol. 231, No. 05008, pp. 1-4, (2020).

3. Baolong Ma, Y. Ikeda, Y. Otake, M. Teshigawara, Y. Wakabayashi, M. Harada, M. Ooi, T. Hashiguchi, Y.Yamagata and S. Takeda:” Slab
geometry type cold neutron moderator development based on neutronic study for Riken Accelerator-driven compact Neutron
Source (RANS)” , EPJ Web Conf.11, Volume 231, 04004, pp. 1-4, (2020).

4. Y.Wakabayashi, T. Hashiguchi, Y. Yoshimura, M. Mizuta, Y. Ikeda and Y. Otake., “Study of a collimation method as a nondestructive
diagnostic diagnostic technique by PGNAA for salt distribution in concrete structures at RANS” , EPJ Web Conf. Volume 231,
05007, pp. 1-7, (2020).

5. Pingguang Xu, Y. lkeda, T. Hakoyama, M. Takamura, Y. Otake and H. Suzuki: "In-house texture measurement using a compact
neutron source" Journal of Applied Crytsallography, 53, pp444-454, (2020).

6. S.lkeda, M. Okamura, and N. Hayashizaki:"Development of four-beam IH-RFQ linear accelerator” , Nuclear Inst. and Methods in
Physics Research B 462 ,139-142140, (2020).

7. Y.Wakabayashi, Y. Yoshimura, M. Mizuta, Y. Ikeda and Y. Otake: "Feasibility Study of Nondestructive Diagnostic Method for
Chlorine in Concrete by Compact Neutron Source and PGA” Journal of Advanced Concrete Technology, Volume 17, No.10,
pp.571-578, (2019).

8. Y.Yoshimura, M. Mizuta, H. Sunaga, Y. Otake and Y. Ishikawa: "Neutron transmission imaging of water penetration of fly ash
concrete exposed in marine and inland environments" AILCD International Conference “Beyond Growth - Bridging Wakamatsu +
Tobata, pp.233-236, (2019).

9. T.Hakoyama, Y. lkeda, M. Takamura, Y. Otake, T.Hama, H. Suzuki and M. Kumagai: "Measurement of twinning volume fraction for
pure titanium using compact neutron source" Proceedings 52nd International Cold Forging Group meeting, p289 - 292, (2019).

10. Y. Suzuki, Y. Kusuda, K. Murasawa, S. Suzuki, M. Takamura, T. Hakoyama and T. Hama: "Effects of surface area of grain boundaries on
internal stress during stress relaxation in pure copper" Proceedings of the 10th Pacific Rim International Conference on Advanced
Materials and Processing, (2019).

11. R.Kakuta, S. Takahashi, M. Takamura, S. Mihara, and D. Shimizu: "OPTIMIZATION OF PARAMETERS OF WORK HARDENING LAW IN
TENSILE FRACTURE SIMULATION OF STEEL SHEET” Proceedings of NUMIFORM 2019, The 13th International Conference on
Numerical Methods in Industrial Forming Processes, Editors: Yannis Korkolis, Brad Kinsey, Marko Knezevic, and Nikhil Padhye,
pp.209-212, (2019).



12.

13.

14.

15.

16.

S.lkeda, Y. Otake, T. Kobayashi, and N. Hayashizaki:"Design of 500MHz RFQ linear accelerator for a compact neutron
source,RANS-III” ,Nuclear Inst. and Methods in Physics Research, B 461, 186-190187, (2019).

T. Maeyama, A. Mochizukil and T. Takanashi:"Radiation induced degradation of rhodamine 6G and
7-Diethylamino-4-methylcoumarin in nano-clay gel for use in dosimeter” , J. Phys.: Conf. Ser.1305, 012045, (2019).

K. Hayashi, M. Nemoto, T. Takanashi, Y. Kang, H. Togo, J. Kotoku, T. Kobayashi, M. Mihashi, S. Hayashi and H. Gotoh:"Clear micelle gel
dosimeter with nanoclay” , J. Phys.: Conf. Ser.1305, 012040, (2019).

T. Takanashi, K. Hayashi, M. Nemoto, H. Kawamura1, S. Hayashi and H. Gotoh:"Cause of cupping artifacts from radiochromic micelle
gel dosimeters used in optical CT scanner measurement” , J. Phys.: Conf. Ser.1305, 012020, (2019).

Y. Wakabayashi, Y. Yoshimura, M. Mizuta, Y. Otake, and Y. Ikeda:"Feasibility Study of Nondestructive Diagnostic Method for Chlorine
in Concrete by Compact Neutron Source and PGA", Journal of Advanced Concrete Technology Vol. 17, p571—578, (2019).

(2) £Z - #5575 £ Book Editions, Review Papers

1.

KHEER, SHE—, BRFT, KME,"/NERETFRZSE<HBIS ", 37— FIF 1 B, Vol58 No.1, pp105-110,
(2020).

KMRE " a1 > 7 5 FhRe%z B9 B NP METFIRIC K 2180 FERIER BT " M2, Vol 45, p6-p7, (2019).

HNE— , KEER , BRFIT, KTHE, MBIREE " REFA A=Y > J1cL B0 7 1) — bADEFEKS TR Evaluation of
Water Flux of Concrete by Neutron Imaging", 3> ) — MESEHIDORIE. #5&. 7 v 77U L — FERERESE Vol.19, pp.379-384,
(2019).

KEER , ENHE—, BRFT, KITIE " IARZREEREF A ATV JILL B0 7 ) — b DKDZEEREHE Water
penetration into concrete measured by JSCE test method and neutron transmission imaging" 31> % 1) — b OMEEHEERERDE
Bt - BALICET BV VRIY T L] BEERRESE - YURIY T LEwmXE JC-C097, pp.311-318,(2019).

ENE— , KEER , KITHE , MIBHREE " PHEFA A=V EFR LKA Y B KURMKELR OV U — bDKDE
BITE Z 2 EDFHM Neutron Transmission Imaging of Water Penetration of Concrete with Varied W/C and Cement Content”, 3
> ) — b TEERFHE Vol.41, No.1, pp.629-634, (2019).

BAHE, ARER, HFNE—, KEER," PUEFREBA A -V JZBW Y7 ) — b OKDZERIEICE T 5 BRI
28", A4 1) — b THAERGRE Vol.41, No.1, pp.1835-1840, (2019).

HRE— , KEER , AMRER, KITIE , MIBREE, " PEFAA—I 2 JIL BV 7 ) — bADRBKDTRREHE", I 7 ) —
MEEMORE, MR, 7y U L— FamXiREE $£19%,(2019).

KHEER, SHE—, /HE% SRR, EARFEREEFREF A A=V JICLBT /'7 1) — b DKGREMEIRTE ", 3> 0 1) —
b OMRESHEEHEBRDGE(L - BHEICET RV RY VL (Ff BRIV U— FIER) ,(2019).

KITE NP TFRICE 1 > 7 5 IEIERE ", ERFREE vol.139,n0.5,pp296-299, (201 9).

KITEE " BN RS X T LIS K BIEBIENERRR ", B BRI R1/ V) T « #R5E Vol.34, No.05, pp42-52, (2019).

(3) #B1#F8E  Invited Talks

1.

Y. Otake, "RIKEN Accelerator-driven compact neutron sources and their applications", 2nd International Symposium on Advanced
Measurement, Analysis and Control for Energy and Environment (AMACEE2019), Xi" an, China, 7 December, (2019).

Y. Otake, "RIKEN Accelerator-driven compact Neutron System, RANS ans its capabilities”, International lecture meeting on
Advanced measurement technology, Tokushima, Tokushima, 27 November, (2019).

Y. Otake, "RIKEN Accelerator-driven compact neutron systems RANS and their applications", AOCNS2019, Taiwan, 17 November,
(2019).

Y. Otake, "RIKEN Accelerator-driven compact neutron system, RANS and its capabilities" colloquium at ILL,Institut Laue-Langevin,
Grenoble/France, 8 November, (2019).

Y. Otake, "RIKEN Accelerator-driven compact neutron source, RANS, and their applications", IAEA:Technical Meeting on
Non-spallation Accelerator-based Production of Neutrons (EVT 1701936), Vienna, Austria, 4 November, (2019).

Y. Otake, "RIKEN accelerator-driven compact neutron source as a material science investigation probe", International Conference
on Materials Science and Engineering, Melbourne, Australia, 16 September, (2019).

T. Kobayashi, S. Ikeda, Y. Otake and Y. Ikeda, "Small accelerator-driven neutron source for material analysis”, 21-ST INTERNATIONAL
CONFERENCE ON SURFACE MODIFICATION OF MATERIALS BY ION BEAMS, Tomsk, Russia, August, (2019).

Y. Otake, "RIKEN Accelerator-driven compact neutron systems", H# nCMOS joint Symposium, Wako, Japan, 28 August, (2019).
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10.

1.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

Y. Otake, "RIKEN Accelerator-driven compact Neutron Systems", UCANSS, Paris, 9 July, (2019).

Y. Otake, "Non-destructive inspection for public infrastructure with compact neutron source", 2019Gordon Research Conference
Neutron Scattering, Hong Kong, 7 May, (2019).

KITE " BN AR MRS R 7 [s RANS, RANS-II DIRIRE S ", BASKMIBRE 179 BIFEREEAR VYV RITLZA ML
(MIBERERER) 2FE—LZAVEREITICE DT OES , BT A,3 817 H,(2020) .

KE " BN AR TR S R 7 Ly RANS', ISMA RIS FRETREIREE T / FERSE AR TREATHERR (AISTANS) BEPA=U, D < IdTT,
ik, 2 B 25 B, (2020).

KR, " TR NIAREFIRS A 7 L RANS & FRRRIEETAIR ) " FERAFICHIT 51— —L 21—V AT LAKRS (B
RC-80) 1 , BRALEM, 1 A 30 B, (2020).

BAFH, "TRITREER T 2 FECE D (TEGEEEE", ERNPFICHIT 51— —LE1— X7 LH%RR GBI RC-81) J,
RALEER, 1 B30 H, (2020).

KITE " BN TR AT LB 2RE0M A " IEAEBIESERE , RRAEWIEMZEAT, 1 B 22 H, (2020).
AP, " TEENEUARIE TR S R 7 s RANS 55 RANS-IILL ' EEREFAREMERAICEIT 2 E—LFIAEFOE LIz F
FROBE | 7—2 > 3y 7, REAEEESRFHRENZERT, 1 B 20 B, (2020).

KE " BB N AR TR S R 7 [s RANS, RANS-Il E EEBRHANGIF B $Hd+ ", iGHREDAIBRR S, 70k, 5% ,1 B 188,
(2020).

KE, " B NIRRT LRANS 7OV T b XRE (R/FY) 2FE—L#ENEER, B/, R/R, 128248,
(2019).

EMERE, EAB0 5, BHEIIE , BOZEX, SHH—  KEER , BEB R, KITE , " /NP EFIR RANS Dz 4EhL Lic
KAEBHRDOTRDI ", 2019 FE B> VRY U L L /NIREFRAA > TS - £ DD VIRBOBETIMOTEZEZ S , 1
X, EE, 128198, (2019).

FHPIZER , KMTHEE , "RANSN DHEREICAIF B+ ", 2019 EE B VRY DL L /NEIREFENA V75 - 60D
FZOIEE I ZZE A5 , ¥, %%, 12 519 H, (2019).

KPR, " BN RS X7 L RANS 7O0Y =7 bRALICEAVT T ", 2019 FE B VRY U L INERETFIRNA >V T
Z - £ DD WIRBOIERETHEDTEZEZ S , M , HE,12 8 19 8, (2019).

INREE , KPTIGE, HERR BB, IR, AMNEHRET " ARERRIE LI RIRE 'O b 2 4 THRETIR RANS-IIY, 2019 S BB VR
DL NIRRT 5 - 0D WIRIBOIERIETEAEZ A S M, BE, 12 8 19 H, (2019).

KITIE " BB NRERDISA ", B—ESABEEMRE 1YY —Y 7 L+ —  BRE, FRX, 12 B 5 H, (2019).
BRFHE," FLVEENFEICKS CTEGBEERE] " NEPEFRICK 2HPIESBNEWMTMEORST 7 + — S LF 6 [E
EERE, RRAFIFE, 11 B 29H,(2019).

AR, " BN TR X7 L (RANS) IC K 26 DD Y OIRIGHEBANDORE ", B & KR ERIZREFER BER, BHER,
M, 108 17 8, (2019).

KE " BN AR FR S R 7 [ RANS. RANS-II", BRACAF —BME 1 BEET -7 av 7, @H]E e, 10823 8,
(2019).

MBE, BEFH, " B INRREFRRANS ITRBA A=V T " B{LZARFR - LEBAEERY VRIY T L [REARE, R
E++>/\X,108 11 H,(2019).

BHFH MAE " B NRREFRERWN A A—I 7", BILERE - LEBAZEERY VRY T L  [LBKRE , RILEF+ v
~INZ,10 B 11 B, (2019).

BEFE, BIREFE, AR, SRS, KITRE , BEE, i NOPTREX O5 R L—= 3>, "Triplet-DNP I & 2 B FRIB%
MALERMFAEY T 1 )L R2 —DORFE—/NUFRMETIR RANS TOMEEHE—", BAYEF R 2019 FMFEAR, ILER , LT, 9
R 26 H,(2019).

KITHGE , " BB - INEREFEREN TR RANS IC K 2 IEMUEREDRER  Accelerated-based Compact Neutron Source RANS and is
application to Non-destructive Inspection”, HAEF % 2019 FHEARE W) K8, K&, 98 12 H, (2019).

KT, " TEERP BB X7 L RANS « RANS-II - RANS-IIl ", BAEHFE SRR, BEFE , ¥HT, 98 10H,
(2019).

KPR, " /N FR RANS & SANS EZEFIBAOHT " SHITFEEY 7 b2 —hEFHEMES (5 28 IMATERIA RS
&EBE) | HE,RR,8 A 21 H,(2019).

BHFHE," [CTEERBEER7I/IVTY XL ", PEFT—2@imgsts , IUBEARFEIFER, 8 520 B, (2019).

BFH," R EMTF " EI3RAA—I TRy FT—VEfRE, BIEEF v N\X, IIBEEHMEL>2—,7 B 12

g



35.
36.
37.

38.
39.

H.,(2019).

=EFE " DEF AR ", 3D 7 IVREFHARE BEFOR 5 2B EOF (2019)) , WeBase #&,8 A 6 H, (2019).

KRITEE " TERR VLR IE IR S X 7 Ly (RANS) DERY #d#) ", BARBEMA W ER, FE,6 B 25 H,(2019) .

RITHGE, " RN TR A 7 L RANS (€ K BT IERUR DT EATIZe RS ", BAFIRE SRR 1 9 EEREEHANL
FHiee , 5=EL, =&, 5 B 29 B, (2019).

KRITE " RN EFIR RANS & ZDRAIENDEGE ", OPIE' 19, ##E , #5112, 4 B 25 H, (2019).

BREA," TLAB@D/NA T ALERBISN " &8 7 L ANMIHEINE, &8, /%, 4818 H,(2019).

(4) 28, YVKRI VL, £XF—E#  Meetings, Symposiums and Seminars

1.

IURI T B VRI DL DNRIRETREAA TS - DD WIRIBOIERETHEO T EZEZ 5] ,f17,128 198,

(2019).

E440E Bt S— T )X DNREFRERRANS ZRIA LI O 7 ) — EADKDZEDFHE ], SHH— ZEMRERS,

B4 b 70> R&D ANEP SetmikilicR / L FRAZEAT T E— LRAMRERF — L, 1%, 11 B 22 8, (2019).

%43 B B = F— T U — X THREFREIITRER 50 F£5£ |, FiAER , FFatfRe , RIEAFE , 7077 « 7 RERTFRZEH

r"t>a2— ,F¥H,10 8 18 H, (2019).

420 BHitIF—FRMEF1)—X  Neutron Scattering Capabilities and Science at ANSTO. , Jamie Schulz, Leader

Australian Centre for Neutron Scattering, ANSTO, #13¢/,9 B 27 B, (2019).

%41 B B S f— PlEF V) — X TEEEEERIGA IR CRERE L ERICOWT | BNESL, 71y I ANT VEIHZEF
ZEE  BRIEAFRERIMAINMAER HESE, f)em, 7 B 22 8, (2019).

F40E EMtEIS— ST U —X TJ-PARC FHEFEEELLEE (NOVA) Z AW RRA - NREESEMENT) |, KRS, T8 M

BRERFHER PHETFRIFEMER, fXed , 5 8 21 B, (2019).

FI9EBALIS— REFI ) X RAEA A—T VT~ XEEDSHHETAL |, BER, 8 RILAF LTI ERSEZRRT, 71

™,5A4 21 H,(2019).

(5) F¥EFHEE ~ Patent Applications

1.

BIFE TN T VT L BMBEG T — 2 DEISHE. BUSRE. SLURIETOY S L",IP2019/021164,5 A 28
H,(2019).

KITHE , ENE—, #PIZE  BRFET, KFEE , BHR , "FREREY X7 L. PREFRIGERUHPEFRIAE
JP2019/037500,9 A 25 H, (2019).

KITRE, ENE—, BRFT  KFES, BRET , FFRERE Y A7 LRUFBIERESZE" , JP2019/037501,9 8251,
(2019).

KTGE , ENE—, BRFT  KFEE, "PUEFREIZ Y b IFREREY AT L. FHFHEIY A —42",JP2019/037502,
9H 25H,(2019).

KM, BREFIT, /WA, Li Xiaobo, "2 —7 v MEERUZ—7 v hEEB" |, JP2019/030234,8 A 1 B, (2019).

KITGE, SE—, HPIZR, BARFT, KFEER, FHR, "JFRERE Y X 7 LR UIERERE S ", JP2020/008171,2827 8,
(2020).

RITGE, Srdl—, HPIZE, BARFBT, KFEER, ART, JERREY X 7 LR UIEREREHE", JP2020/008172,2827 8,
(2020).

(6) WEINEEE - FEY IR Topics

1.
2.

RRRERHE , M. SUORETF TN, BTI6ME, 4 B 6 B, (2020).

BEXEE " T EERE RIS TH B RTINS PETFREEZER] BRISFADHO MR IHRIEFIRS X7 RANS-IL]
" EAFI2m,3 B 26 H, (2020).

OPTRONICS ONLINE, "3BHt5, ARIEFEHTECESHERBAIEICAKTI", 3 A 30 B, (2020).

BtoB 75w b 74 —LERCh, "HDDI VRS THEFREME > MRBOHEIREIC ", 3 B 26 B, (2020).

TLRAV) =X, " 6D D YRS THREFRZER D eMBDD I aEIC —BE(bZ R8I T HMMBERICH I ERH —", 38 24H,
(2020).

BHIaYoU—bT7 /" BSEARREGY A XOREFRY AT LZBELT ,2 A5, (2020).

FeroHE, I Ut PEF TSR .1 A 16 B, (2020).
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BARENE, " ATEHEFR BZ2F5 RRLEMLICEF 1818, (2020).
. RIEERE, NERETIRY R T LEMOFERE  RANS-I RS ICHEEREIEE" 12 56 B, (2019).

10. HEFE, PHFREEBER/VEML" 12812 H,(2019).

1. B7LZ21—X24 (WEB) ," 157G £EE S NEREERES/ NMLICKTY” , 11 B 29 H, (2019).

12. Yahoo! Z1—X ,"BME RI A, REHEFREEBZ/NUEEL B0 b XIVEER" 11 827 8, (2019).

13. (BEBE)- Z2—X + AT L-Yahoo! 7 74+ VR, "B EET KR, PHEFRELEL/NUESL=1FP M XIURER" , 11
H 27 H,(2019).

14. goo Z1—X ,"EBMtE RIT A, FEEFREREBZ/NIEE/ =Y b > X)ViEER" ,11 B 27 8, (2019).

15. @nifty Z21—X "B & RT K. PEFREEBR/ABRS(L=FP > 2IURER" 11 B 27 8, (2019).

16. Livedoor, "EBFtEBRT A, AUEFREEBER/NARE(L=FP b > RIVEER" , 11 B 27 H, (2019).

17. Infoseek NEWS, “EBRt & R T A, M FRAEZEBZ/NABE(L=1FP b XIVEER" ,11 B 27 B, (2019).

18. BIGLOBE Za2—X ,“/NBUk L MEFREEE 2019511 826 B)” ,11 27 B, (2019).

19. BIGLOBE Za21—X ,"EE RIT K. PHEFRELEBEZ/NARSL=FP M XIVRER 2019F 11 A268)" (118278,

(2019).
20. BYER Ry bOL N LT IEFRERE" 11 B 27 B, (2019).
21, BE Ry b4 B ERT A PREFREREZ/NEEE(L B )UVEER ", 11 827 8,(2019).

2. J/— "BRERTAR PREFREEBZ/ RS EP b RIVEER" 11 8 27 B,(2019).

23. d AZa— "EMfERTIR PEFREREZ/ RS =FP b X)VIRER" ,11 B 27 8, (2019).

24. Ameba News [ 77 X —/N\Z1—X ], "B LRI A, RPEFREREBZ/ NIBS(L=/HP > RIVFER" 11 827 8,(2019).

25. mixi Z21—X,"ERFERTIA. PEFREZEZ/NEER(C=1EC L XIVERER" 11 827 8, (2019).

26. excite. Z1—X "B LRI A, PEFREZEZ/NUES(L=1FC b RIVRER" 11 826 8, (2019).

27. RFHNEFRFE , EH BRART/NEFEFIRY AT L%ZRFE 118 26 8,(2019).

28. BRI LAY =X, "FISFBEDORHD M NIRMTFIRS X 7 L RANS-I| | — B 5| SR AT R IR e R IEFROBAR —", 11
B 18 8H,(2019).

29. BB Ry FOLZ1—A<#HR>," PUEFHREREZ/NAES(L BP b IVRER, 11 A 26 H,(2019).

30. AV MR, NSRRGSR 4B 8 B, (2019).

FiTEEFEF— L  Advanced Manufacturing Support Team

(1) FREHRX (accept Z2ET5) . Original Papers
1. T.Notake, M.Takeda, S.Okada, T.Hosobata, Y.Yamagata, H.Minamide, Characterization of all second-order nonlinear-optical
coefficients of organic N-benzyl-2-methyl-4-nitroaniline crystal, Scientific Reports 9(1), (2019),DOI: 10.1038/s41598-019-50951-1

(2) &= - #5555 & Book Editions, Review Papers

1. Y.lkegami, T.Soma, K.Yamazawa and Y.Teshima, “Memorial Exhibition for Yasunari Watanabe” , Symmetry: Art and Science,
2019-11th Congress and Exhibition of SIS, p.114-117, (2019).

2. Y.Machiya, Y.lkegami, K.Yamazawa and Y.Teshima, “Design Constraints of lkegami's 3D Jigsaw Puzzle” , Symmetry: Art and
Science, 2019-11th Congress and Exhibition of SIS, p.162-165, (2019).

3. Y.Teshima, S.Nishida, K.Ito, Y.lkegami, T.Fujimoto, and K.Yamazawa: “Rolling Experiment on Specimens of Boerdijk-Coxeter Helix” ,
Symmetry: Art and Science, 2019-11th Congress and Exhibition of SIS, p.278-281, (2019).

4. MERFX, EET, EBEBUE, dMER, KLEKREE, 17Ty b 3D T V2L KB EBREATEORR S FHE
PHARM STAGE, Vol.19, No.1 2019, 41-46, (2019).

5. HHEFX, FEEZ, EEBU, dAER, KLEKRR, 71>y v bR3D TV R—ICKBEBEREATEO/R EFHE
BIO INDUSTRY, Vol.36 No.4 2019, 78-86, (2019).

6. AKX, WEEZ, INER, EEB, KILEXER, “UYEBAILY UALICES 3D T2 ATEBERY AT L" , TEMH,
2019 & 10 B S (Vol.67 No.10), 42-47,(2019).

7. HEFX, EET, BEEB , INER, KAILEKRE, “B3E3D SUE—ATIBERY AT L" N4 3D 71U bEEER
ffTDRAFE LIS, 173-181,(2019).



(3) ¥B#F8E . Invited Talks

1.

Wi BB 5ERIERRMORE B VRV VLA EAREBH DIV T—rvavT [F-28&3iinaics
126D D URETOFR) W=, 78 108, (2019).

(4) WHEINEFHE - FEY TR Topics

1.

RIKEN NEWS, "SRRI 382 £ DD U TZZ 5" , No. 464 February2020,2 B 5 B, (2020).
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Press Releases
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2019/7/11 HEMREEBARR A A — >~ JHI3EF — L / Live Cell Super-Resolution Research Team

MO URAOIIBDEREBZAA IR
— &2 NV BEDODAOE HADKE LS HM T —
Spatiotemporal dissection of the trans-Golgi network

-Assembly dynamics of proteins analyzed by 4D imaging
Takuro Tojima, Yasuyuki Suda, Midori Ishii, Kazuo Kurokawa, and Akihiko Nakano, "Spatiotemporal dissection of the trans-Golgi
network", J. Cell Sci,132:jcs231159 (2019), 10.1242/jcs.231159

2019/9/14 BFZERI TV =77 U3 F — L / Space-Time Engineering Research Team

BRI 0 LIS FRETOREREZ RE

—ERT 18 HIDBEEZIFD/NE - ARB AR FRF ST D RIBICER —

Measuring the magical wavelength of cadmium -Measurement of the magic wavelength of cadmium
atoms opens the possibility of realizing extremely precise, portable clocks-

A.Yamaguchi, M. S. Safronova, K. Gibble, and H. Katori, "Narrow-line Cooling and Determination of the Magic Wavelength of Cd",
Physical Review Letters, 10.1103/PhysRevLett.123.113201

2019/9/19 SR FEFFFEF — L / Ultrahigh Precision Optics Technology Team

BRI FERI S —
—SRGEHRETFE—LERT /A ADERIHF—
Elliptic neutron-focusing supermirror for illuminating small samples in neutron reflectometry

Takuya Hosobata, Norifumi L. Yamada, Masahiro Hino, Hisao Yoshinaga, Fumiya Nemoto, Koichiro Hori, Toshihide Kawai, Yutaka
Yamagata, Masahiro Takeda and Shin Takeda, "Elliptic neutron-focusing supermirror for illuminating small samples in neutron
reflectometry", Optics Express, 10.1364/0E.27.026807

2019/10/24 FimHFRFBIFTF — L / Ultrahigh Precision Optics Technology Team

INILA NMR THADILE X %2 REAFH]
—#aDEET FUKEALBERZVWERE (RM—
NMR Measurement for Diagnosis of Mastitis in Dairy Cows

HEHRE , MABX, HES , REEHS, = L&, MEA " RESHE (NMR) EHEREZ BV R BEASE " 5 24 B BAAE
KRR FMER (10826 H)

2019/11/18 ST E— LEAfiBAFEF — L / Neutron Beam Technology Team

TSHADSHD MR/ NIREFIRY AT L RANS-I1]
— BRI EHRARRGIREPETFIRORHE—
Development of accelerator-driven compact neutron source RANS-II

T.Kobayashi, S.Ikeda, Y.Otake, Y.lkeda, N.Hayashizaki , "Development of accelerator-driven compact neutron source RANS-II", “The 31
Asia-Oceania Conference on Neutron Scattering 2019 (ACNS 2019) (Nov.16-Nov.21, Taiwan, H5Z¥%&I£ 11 B 18 H)

i

2019/11/20 BFZERT Y =7 ) T HIZF — L / Space-Time Engineering Research Team

FRZE D 7 A IN—EER RN B HBIEERR D8 & R W
— VB - EBIRSY L — Y — RO R e — ey ¥
Superradiance from Lattice-Confined Atoms inside Hollow Core Fibre — g

Shoichi Okaba, Deshui Yu, Luca Vincetti, Fetah Benabid & Hidetoshi Katori, “Superradiance from Lattice-Confined Atoms inside Hollow Core S = ﬁ
Fibre” , Communications Physics, Vol.2 Article number 136 (2019), 10.1038/s42005-019-0237-2



2019/11/28 BN FEHIRZEF — L / Ultrahigh Spectroscopy Research Team

1 kDD 3 W TESGH FOBEZELZ 1B 5
—REEERICHEVERFRILTODTNED - FHREED S BEIRFEAN— & ‘N«; \\:
Tracking structural change occurring with three trillionth seconds: Configuration among gold atoms SO o
changes from bent to linear with creation of covalent bonds -

Hikaru Kuramochi, Satoshi Takeuchi, Munetaka Iwamura, Koichi Nozaki, Tahei Tahara, "Tracking Photoinduced Au-Au Bond
Formation through Transient Terahertz Vibrations Observed by Femtosecond Time-Domain Raman Spectroscopy", Journal of the
American Chemical Society, 10.1021/jacs.9b06950

2019/12/6 EFA 7 I LY bOZ Y ARZERF — L / Quantum Optoelectronics Research Team

BRI FH 5 BAS LRI FADZtiiE % i e

— A=A/ F 21— T OEANER ENOFIEE —

Dark excitons can make a high contribution to light emission from nanotubes

The high conversion of dark to bright excitons in long carbon nanotubes can lead to more efficient

optoelectronics devices
A. Ishii, H. Machiya, Y. K. Kato, "High efficiency dark-to-bright exciton conversion in carbon nanotubes", Physical Review X,
10.1103/PhysRevX.9.041048

2020/1/7 Sois L —H —IN TS F — L / Advanced Laser Processing Research Team
BYINGEDID T T4V

— R 2 INTBD 55BN 3 RIS R DIERI AT —

Three-dimensional printing of pure proteinaceous microstructures by femtosecond laser multiphoton

cross-linking

Daniela Serien, Koji Sugioka, "Three-dimensional printing of pure proteinaceous microstructures by by femtosecond laser
multiphoton cross-linking", ACS Biomaterials Science & Engineering, 10.1021/acsbiomaterials.9b01619

2020/3/10 ERIERILERZSF — L / Image Processing Research Team

BENth%E 3 RTENT 28> X7 LZRFE
—RBEMIEERABRORKIMEEHEDE. BMAOHNES ZBIE—
Development of a 3D analysis system of hardness distribution in materials

FIRE, &R Kth, B EE , IO ER, 8E Bk, Bl 054, 1L AES
BRAEECIHIERE S A7 LA LIHOMNES DTAE (5 3 ) —AERERLZ BIE LIERBIRADORE— 2020 FEER
IEREBEFTARFM#HRE GR178)

2020/3/18 BFZEE I Y =7 ) v JHZEF — L / Space-Time Engineering Research Team
BEBENE KD 240km 7 7 A/ XN

—TEFER (PLC) ZRAWEHBHEB AR T — MeE—

Optical frequency distribution using laser repeater stations with planar lightwave circuits

Tomoya Akatsuka, Takashi Goh, Hiromitsu Imai, Katsuya Oguri, Atsushi Ishizawa, Ichiro Ushijima, Noriaki Ohame, Masao Takamoto,
Hidetoshi Katori, Toshikazu Hashimoto, Hideki Gotoh, and Tetsuomi Sogawa, “Optical frequency distribution using laser repeater
stations with planar lightwave circuits,” Optics Express, Volume 28, Issue 7, pp. 9186-9197 (2020).

2020/ 3/26 ST E— L% F — L / Neutron Beam Technology Team

&D DL WIS THEFREE > TeMBI DD RIEEIC
—RE{LZPIREIC T 2 IMBFEICHH T8/ —
In-house texture measurement using a compact neutron source

Pingguang Xu, Yoshimasa lkeda, Tomoyuki Hakoyama, Masato Takamura, Yoshie Otake, Hiroshi Suzuki, “In-house texture measurement
using a compact neutron source” , J, Appl, Cryst, (2020), 53, https://doi.org/10.1107/S1600576720002551.
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News, Meetings, Events
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September 4 ~ 6,2019

H 3 M RAP 7 FNINAH Y — - Ay 2L (RAPAC2019) ZPifiE

The 2nd RAP Advisory Council (RAPAC2019)

201998485986 HD3HMICT.3EBEES RAP 7 RINAH1)—-H0 31 (RAPAC2019) #RAfEL & Lz,
MEEERZIICHE L. BANADS 8 ADFHEZREICHBLWEE. TNETOMRERRREPI XTI A MEFICD
WCERWEEER L, 1#51E. BIIR—LARX—IUD S TBRVEITET,

The third RAP Advisory Council (RAPAC2019) was held from September 4 to September 6, 2019 at RIKEN Wako campus,
with 8 members. There was discussion over our research result, and mangement. The report and advice is on website.

https://www.riken.jp/medialibrary/riken/about/reports/evaluation/rap/rapac2019-report-e.pdf

Dr. Yoshiaki Kato (Chair), Project Professor, The Graduate School for the Creation of New Photonics Industries, Japan

Dr. Takashi Funatsu, Vice Dean and Professor, Graduate School of Pharmaceutical Sciences, The University of Tokyo, Japan

Dr. Wojciech Knap, Professor, University of Warsaw, Poland; Research Director, Laboratory Charles Coulomb at Montpelier CNRS,
France

Dr. Yongfeng Lu, Distinguished Professor, College of Engineering, The University of Nebraska-Lincoln, USA

Dr. Jon Marangos, Professor, Faculty of Natural Sciences, Department of Physics, Imperial College London, UK

Dr. Carmen Menoni, Distinguished Professor, Faculty of Electrical and Computer Engineering, Colorado State University, USA

Dr. Kenichi Ueda, Emeritus Professor, The University of Electro-Communications, Japan

Dr. Kazuo Yamauchi, Professor, Department of Precision Science and Technology, Graduate School of Engineering, Osaka
University, Japan




December 9, 10,2019

IEE}I:// S ““71\ ,Eﬁ 7 IEI r)ll:?{ Ii%EH%J i Vil K I|--|II|I||

The 7th RAP Symposium pi

20191289 10HD 2 IO W HE 7B RAP 2 2V iRI LI EF TFHZE
DN THRESNE L. E - Mﬂﬂﬁﬁnﬁ%ffﬁ T Tk ABRKRSE - BH R
BEE. FIZEHERARH - T RFRE. FETEEEMRAR - HE BRAKE. B
MERKE - B 5FF7%4E. %F_Fd(% FH EAKLEICKD5REERDIZD . RAP X
YN—IE K BOEEHR 16 fFERAZ—HRK 76 hHTHONE LTz, 230 HEDOEM

FHIcL D, BREMDIEFIAICET HMED. €Y —toAll Z7 —XITEHR

IrEmbg Y I on& L,

thr—dip--—-:-

e et

The 7th RAP Symposium entitled “Advanced Photonics” was held in Wako on {4 it s - L
December 9 and 10, 2019. The symposium consisted of six special lectures by Genki ........_' eyt pume "..”T:..n e
ﬁ:::q:r“:.‘::é'ﬂu

Yoshikawa at National Institute for Materials Science, Professor Yasushi Sakurai at P 1.....”...:._.._.1:,__“ -
Osaka University, Kimitoshi Tsuji at Toyota Motor Corporation, Professor Shiro Ikeda g ssssms smmmareesse: i

at The Institute of Statistical Mathematics, Professor Yoko Hoshi at Hamamatsu

University School of Medicine, Professor Masato Okada at The University of Tokyo and 16 oral and 76 poster
presentations by RAP members. More than 230 participants discussed the state-of-the-art photonics, quantum research
and engineering with subtopics of “Sensor to Al”.

December 19,2019

RANS & VA RIT L DN RN A T 5 « £ DD D BIGOIEN
BSH 22 %2 % B

Novel non-destructive technology for infrastructure and industry with compact
accelerator-driven neutron system

2019 FE, PHFE— LEMERF— LHEHL TS RANS, RANSII &7 —
RETBYVRIT LN Workshop ZRfEL T LTz, #FlC. 2019F 128 19 H
ICBAfE LTz TRANS 2V iRI DL L /NEIRE RO A > 75 « £ DD YIRED
IEMIEMATEZEZ D] Tl PUEFREEICHD LEEZRE L. BENS
f | i 2 A 7D RANS-II (DEHA{@U TARIBE, BEELZTFLETHIEERZSOHN
L 180 LDEMHH Y . NP HEFIR /ZTA@E{ZQKE’Jf RSB ANGIS AR
OAV Mz EC F%ﬁb‘bo)/ﬁémﬁu XhEnx L,

2019 E BRI VRIVA

—AE, MOBEETHUTRAM. B - HERTOFH—

FY2019, there were several RANS/RANS Il symposiums and workshops.

For example, the RANS symposium was held on December 19, 2019 at Wako
campus with around 180 participants. Major part of them came from
manufacturing civil engineering and construction companies and had discussion
among them.

Rrrzn Frae oF e B
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April 2019 to February 2020

RAP Seminar, from 63rd to 67th

May 17,2019 Dr. Tadashi Yamamoto (RIKEN Center for Integrative Medical Sciences)
“Disease systems biology research in IMS and my cell signal study”
VAT LERFHE DM T F VAR

August 2,2019 Prof. Taiichi Otsuji (Research Institute of Electrical Communication Tohoku University)

“ Terahertz Light Amplification and Lasing in Graphene-Channel Transistor Structures”
TITIVFvRIVESVIRALEEITET BT IV RDERE S UL —H—FiRk

September 13,2019 Dr. Satoshi Matsuoka (RIKEN Center for Computational Science)

“Science of Computing for Fugaku and its Future Successors”
EEHLSRFKICDOENS [SHEDORE

Prof. Masaki Takata (Institute of Multidisciplinary Research for Advanced Materials(IMRAM), Tohoku University / Photon
Science Innovation Center(PhoSIC))

“Building a New Range of Photon Science - Challenge of Super Lightsource for Industry Technology
in Japan (SLIT-J) Project -
I GMETERIFEDORRICGIT T —

November 15,2019

RIS SEEHE SLIT-) DR —

January 17,2020

Dr. Yasuyuki Tsuboi (Graduate School of Science, Osaka City University)

“Novel Optical Tweezers based on Solid Nanostructures toward Manipulation of Nanomaterials”
F/MEOHRI 1 L— 3 ~ElfES / 1EiE

ICI Y BEBRIAE Y b

Language: Japanese

Date: August 2(Fri) 16:00 - 17:00, 2019
Location: 1F Seminar Room, RIKEN Sendai Campus Date:

Language: Japanese
Language: Japanese.

Date: May 17(Fri) 16:00 - 17:00, 2019 September 13(Fri) 16:00 - 17:00, 2019

Location: W319, 3F, Cooperation Center, Wako Campus, RIKEN
R A > (R TSR SRR Wale)

Tite: Disease systems biology research in IMS
and my cell signal study

SR LRI LD ST
speaker: DF. Tadashi YAMAMOTO
Director, RIKEN Center for Integrative Medical Sciences (IMS)
WA

R ESENFRRTS S 25—R

Atthe RIKEN Center for Integrative Medical Sciences (IMS), we aim to clarify the underlying
f 410 translate

therapies for the benefitof society. For this, IMS is promoting comprehensive mulli-ayered
analysis of the genome, epigenome, proteins, ipids, cells, organs and individuals. IMS, through
collaboration with Riken Medical Innovation Hub program, is statitically and mathematically
analyzing the vast amounts of these advanced complex data. The results will be translated, as
applicable to hospitals and other medical instiutions. Having described this, | am personaly
interested in studying

by analyzing the molecular one
of the recent findings is tha our cells are destined to die upon abrogation of one particular protein
that controls MRNA stabily.

G2 AIBBE 1 KEIF—E)
Wako Campus: Cooperation Center, 3F, W319, TV relay
[ 319 (Vi)

Tite: Terahertz Light Amplification and Lasing in
Graphene-Channel Transistor Structures

ISILIF PRI NS SRS WECEI BT SNV RIS EUL R

Prof. Taiichi QTSUJI

Research Insitute of Electrical Communication
Tohoku University

Bt -
WiAY BRBETT W

Speaker:

‘This talk reviews recent advances in terahertz ight amplification and lasing in current-driven

graphene-channel uansistor structures. Graphene can yield the optical gain in the terahertz region

under oplical or currentinjection pumping due 1o its gapless and linear band structure. First we.
and 100K in

Location: W319, 3F, Cooperation Center, Wako Campus, RIKEN
(62 A > (X SRR SRS W315)

e:  Science of Computing for Fugaku
and its Future Successors

WEDSRRICONIB (DR

Speaker: Dl‘. Satﬁsh' MATSUO“A

Director, RIKEN Center for Computational Science (R-CCS)
HE B
W HENEERES Y- G 5-R

Fugaku s he flagship noxt generation nationalsupercomputr being developed by Riken R CCS,
with well more than 150,000 nodes of sever-class AB4fx many-Core Arm CPUS with the new SVE
(Scalable Vector Extension) nsictons. B2 memory paired i cach CrU.
exnibiting nearly a
Speedup on some key appiicaiions c.1. s predecessor. the K-Computer,realized through extensive.
co-design process involving the entire Japanese HPC community. However just puting together a
maching s oy the beginning: (here s & coninuous research beia done at R-CES I Science of
Gomputng"wih s domesicand interational parners o utize Fugal ffecively n now

an o
rove s gain, I ¢
rather large terahertz radiation with 9%

and Al as well as investigation of fundamental conceps for successor

of Fugaku and fut face in the

hext decade, it of Pos-hoor:  computing The talk vl give an ovenview of Fugak as wellas
Sa

stimulated by P
mechanisms into a single will be a promising

intense terahertz lasing in a sold state device.

Contact; rap-ser

ﬂwmny Tineen "mﬁm.m;m.mmm

Pate: November 15 (Fri) 16:00 - 17:00, 2019 Date:
| ocation: W319, 3F, Cooperation Cemer
2 A2 (X

Tille Iding aNew

e of Super L| laeuveo tm lndust- Title:
I»r:lvo agyullwndauan SLIT-J) v

Language: Japanese.

‘Wako Campus, RIKEN

of Photon Science

January 17 (Fri) 16:00 - 17:00, 2020
Location: W319, 3F, Cooperation Center, Wako Campus, RIKEN

= wai9) R A ) R W

Novel Optical Tweezers based on Solid
Nanostructures toward' Hﬂiﬁpulallon

fence of Computing’ as described.

Contatt: rap-seminar_contact@riken.{p (ext.91-8532)

Language: Japanese.

R2HE Wo19)

of Nanomaterials

FIMROHTZE 2L~ 53 >~ BEICIIT SIINE y h

Prof. Yasuyuki TSUBOI

Graduate School of Science, Osaka City University

DIEICOIT
BSLIT- DK

IR
- R

Prof. Masaki TAKATA

nsiute of Mutidisciplinary Reseatch for Advanced Materials(MRAM),
niversi

ISpeaker:

Speaker:

Presiden, Photon Sence Imovain Center(PhosIC)
wmE B

TR RRRABAE
(B WRFAIR—2 35— BEE

chanced yncrvoron R s boen recoguze s preier researn oo for deveopmerts o Poymer

o #
KIS KEREEHRR 8

Science and Technoiogy as well s Indusit core appicaton. Large.scae SR aciies around i word constanty As the Nobel Prize in Physics have been given two times, optical manipulation science for
et s roie super ranandsipr Grecive X1 a5 s bl e ange o cgpcatons o - Smal) ObISGts IS ah IMBORANT [Search Raks From view peins 6f Material Soionces. opical

manipulation of nanomaterials (such as DNA, proteins, quantum dots, molecular clusters,
micelles, and 5o or) would be ntiguing snce.
Lanous chemical procesees such

e transition, urdermg e zation,
Chemcaln veacsuns ywould be induced ot a focal point

n R sury
he MEXT

Since 201
Synchvotron Lght in Tohal, 3
et

amed ot by &
SiNagonal
s Ciy, Tohoku

"Technolom).
ohovation Center.

investments, local governments as well as Tonoku Unversiys

support
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Awards

52, I/
HOXH GEERIEOLI) /K4« 1% (TR * A4S ~H ° ﬁgj

Name of award (Sponsoring organization) / Name, position, affiliation

May 14, 2019
PR (MR8 7 Fu Yuxi « I%8 8 (77 MR — L)
RIKEN “Baiho” Award (RIKEN) " Fu Yuxi, Research Scientist (Attosecond Science Research Team)

June 12,2019
The 13th Osaka University Kondo Prize - Young Scientists Award- (KBiA*)  Fu Yuxi-WIFE 8 (7 MRREERIZEF— L)

The 13th Osaka University Kondo Prize - Young Scientists Award (Osaka University) , Fu Yuxi, Research Scientist
(Attosecond Science Research Team)

June 25,2019

§H s AT LYY A LT ¢ GBI E CRALENE FITGEE AR Bl - S AT LYY AT ¢) N EE o s
B (g h et s— L)

Information and Systems Society Distinguished Service Aawrd (Information and Systems Society, IEICE) ,/ Shin Yoshizawa,
Senior Research Scientist (Image Processing Research Team)

July 15,2019

2018-2019 Best Paper Award (Opto-Electronic Advances)  Daniela Serien-JERERIARERINIZE R, =R F— L) —
R— G L— = T F— L)

2018-2019 Best Paper Award (Opto-Electronic Advances) /* Daniela Serien, SPDR and Koji Sugioka, Team Leader (Advanced
Laser Processing Research Team)

July 25,2019

L—Y—FH AT AR 20 L—Y—IaE (W3RN L= — il anisin / OhilshB - B 1EEa &
TNV TF— L)

Taizan Award (Institute for Laser Technology) /* Hiromasa Ito, Senior Visiting Scientist (Tera-Photonics Research Team)

August 2,2019

Technical Achievement Award, The 12nd MIRAI Conference on Microfabrication and Green Technology
(MIRAI-GREEN Consortium Committee)  Jigis)i.2 « S{THIZEE Gl risF—1)

Technical Achievement Award, The 12nd MIRAI Conference on Microfabrication and Green Technology (MIRAI-GREEN
Consortium Committee) ,/ Yoshiyuki Takizawa, Senior Research Scientist ( Ultrahigh Precision Optics Technology Team)

September 13,2019

TRVS “Lifetime Achievement” Award (TRVS2019 University of Auckland) /" HIJFEKF- « F—LV —& — (Blndis ikl
WEF—1L)

TRVS “Lifetime Achievement” Award (TRVS2019 University of Auckland) ,/ Tahei Tahara, Team Leader (Ultrafast Spectroscopy
Research Team)

September 17,2019

Top Peer Reviewer 2019 (Publons)  Feng Chaohui « JHRERIEZREINIMTER (75 NVY A XA—D Y FigeF— L)
Top Peer Reviewer 2019 (Publons) /* Feng Chaohui, SPDR (Terahertz Sensing and Imaging Research Team)
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October 10, 2019

AL EREN OAK 1 )1522% 12019 BRO K2 hindids - © — LREAB BT (REE N AR )05 23 ks -
C—LRPERZ) AR - FHDFFER bk -8 — LEshipIsEF— 1)
Excellent Presentation Award, Subcommittee on Particle Accelerator and Beams Science, AESJ “2019 Fall Meeting”

(Subcommittee on Particle Accelerator and Beams Science, AESJ) /" Shota |keda, Postdoctoral Researcher (Neutron Beam
Technology Team)

October 18,2019

W19 mar 7V — MSEMIOHIE, #iE, 7 v T T L— R URI Y LEFHGXE QBB AMRER) ER

HE— - FAPFEA. KHEER - BIFEE. AREN - REIEE. KITEE. F— LY —X%— WIRELC - FAPTEE b
PE 7€ — LB EF — L)

Excellent Paper Award, The 19th JSMS Symposium on Concrete Structure Scenarios (The Society of Materials Science, Japan)
/" Yuichi Yoshimura, Visiting Scientist, Maki Mizuta, Research Scientist, Yoshimori Kubo, Visiting Scientist, Yoshie Otake,
Team Leader, and Noriyosu Hayashizaki, Visiting Scientist (Neutron Beam Technology Team)

October 26,2019

55 24 M HARFLE RWITE AR S wn i o AN (HARILE R ISR - SUTUITEE Ceues 3 rilrs—
L), BEAHFELR « F— LV — & — (G5 HLTeF— L)

Yuriko Takai Academic Award, The 24th Japanese Society of Bovine Mastitis Congress (The Japanese Society of Bovine
Mastitis) ~* Yusuke Tajima, Senior Research Scientist (Ultrahigh Precision Optics Technology Team) and Hideo Yokota, Team
Leader (Image Processing Research Team)

October 29,2019

516 Il fESSHINE (75 —L> - F I Fa—T - I T 2% SONERA - SERER AR GirA T r Ly brm s
AWFEF— L)

The 16th lijima Encouragement Award (The Fullerenes, Nanotubes and Graphene Research Society) /” Daichi Kozawa, SPDR
(Quantum Optoelectronics Research Team)

November 13,2019

5347 9] (2019 4R ) IR A 2t il B (R S22 /NRAITE - BUTUIgE R Pk 7 ¥ — L Hedli
BHyEF— L)

Young Scientist Presentation Award, JSAP 2019 Autumn Meetings (The Japan Society of Applied Physics) ,/ Tomohiro
Kobayashi, Senior Research Scientist (Neutron Beam Technology Team)

November 28, 2019

BT — 20tz KA Z2—H (HUARK P h¥%aT— 22/ W 8B RERIREARL, RYTI  F— LV — 2 — RRITE «
HTEWIZE . WMER < Fmise e, FibhE8 - DIPEE. RGN - WFZEE OPPE e — LEipiyEF— 1)

2019 Sympoisum on Nuclear Data Poster Award (Atomic Energy Society of Japan Nuclear Data Division) ,/* Yujiro lkeda, Senior

Advisor, Yoshie Otake, Team Leader, Tomohiro Kobayashi, Senior Research Scientist, Shota lkeda, Postdoctoral
Researcher, Yasuo Wakabayashi, Research Scientist, Kunihiro Fujita, Research Scientist (Neutron Beam Technology Team)

December 6,2019

Excellent Paper Award, The 22" International Symposium on Advances in Abrasive Technology (ISAAT2019)
Duan Hao - JRA. Shinya Morita * Visiting Scientist. Takuya Hosobata < Technical Staff I. Yutaka Yamagata < Team
Leader GEHE2& TP ETF—L)

Excellent Paper Award, The 22" International Symposium on Advances in Abrasive Technology (ISAAT2019) " Duan

Hao, JRA, Shinya Morita, Visiting Scientist, Takuya Hosobata, Technical Staff I, and Yutaka Yamagata, Team Leader
(Ultrahigh Precision Optics Technology Team)



December 14, 2019

2019 EA RXA—T 0770y T 4 T B— VRIT L BHERA R GREHRREA A—T v rTIars1e 7k Y
=)/ A)IIEDE « JRA (7 MRS F — L)

Excellent Poster Award, 2019 Imaging Frontier Center Symposium (Imaging Frontier Center, Tokyo University of Science)
Tomohiro Ishikawa, JRA (Attosecond Science Research Team)

February 8, 2020

Mizushima Ramen Lecture Award of Chemical Research Society of India (Chemical Research Society of India) FHJ5K
e F— L) —F— (BEE iR — L)

Mizushima Ramen Lecture Award of Chemical Research Society of India (Chemical Research Society of India) ,/ Tahei
Tahara, Team Leader (Ultrafast Spectroscopy Research Team)

March 10, 2020

PRWERBEE ISR L - bRy (MEAwisein RRHEE S - DISER (7 7~ Lapie s —2o0 . #lEal - prER
Gty e — L)

RIKEN “Obu” Award, Researcher Incentive Award, Technician Incentive Award (RIKEN) ,/ Koji Nawata, Research Scientist
(Tera-Photonics Research Team) , Takuya Hosobata, Research Scientist (Tera-Photonics Research Team)

March 10, 2020
FERE (BB 2EE B - VYA 27U RIS « F— L) — & —, /KL - STIIgEE (7 MRREERIZEF— 1)

Accomplishment Award (Reprocessing and Recycle Technology Division, AESJ) ,/~ Katsumi Midorikawa, Team Leader, Tohru
Kobayashi, Senior Research Scientist (Attosecond Science Research Team)

March 12,2020

PIMEREE ML A B R « F—LV —X— TIAR T - WigtA. WHRIE - 7720V A %y 7 11 (hif%h
HLPEZEF— L)

PR T M2z 7 I ERE - SHTEFEa CERRIBIRHG A X —2 > T — L)

RIKEN “Eiho” Award (RIKEN) ~ Hideo Yokota, Team Leader, Satoko Takemoto, Reserarch Scientist, Yoshimasa Sakai
(Technical Staff Il) (Image Processing Research Team)

RIKEN “Baiho” Award (RIKEN)  Kazuo Kurokawa, Senior Research Scientist (Live Cell Super-Resolution Imaging Research Team)

March 13, 2020

DRUCERE PR T + =7 ZABE OSHPIBEAR T + =7 2R MBI DIER (55N IV Oeige T — 1)

The 4th Encouragemental Photonics Prize (Photonics Division, JSAP) / Koji Nawata, Research Scientist (Tera-Photonics
Research Team)
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These two optical lattice clocks use strontium atoms to keep time with incredible accuracy.

ATOMIC CLOCKS

A matter of time

A lattice of strontium atoms could ‘tick’
with unprecedented accuracy

significant step toward
building an optical lattice

clock that will set a new record
for accuracy has been taken by
RIKEN researchers'. Such clocks
could be used to measure millim-
eter-level differences in height.

The astonishing precision with
which atomic clocks keep time
sees them used in applications
as diverse as global positioning
systems and telecommunica-
tions. Conventional atomic
clocks contain a thin gas of
atoms, such as cesium, which act
as pendulums. The atoms absorb
and emit energy at a specific
microwave frequency, and this
frequency is used to define the
duration of 1 second.

In contrast, optical clocks use
visible light to make atoms ‘tick’
at frequencies tens of thousands

14

of times higher than microwave
frequencies. “That makes
optical clocks far more precise
than conventional microwave
atomic clocks,” notes Hidetoshi
Katori of the RIKEN Quantum
Metrology Laboratory.

Optical clocks are so accurate
that they lose less than 1 second
in 16 billion years—longer than
the age of the Universe. They
thus have a fractional uncer-
tainty of roughly 10,

But further improvements
in accuracy could open up
new applications. For example,
according to the general
theory of relativity, two clocks
at different heights above
the Earth’s surface will tick
at slightly different rates. If
those clocks operated with an
uncertainty of 107 it should

be possible to measure height
differences between them with
millimeter precision, which
may lead to applications such
as detecting tiny anomalies in
the Earth’s gravitational field to
improve earthquake-warning
systems.

The leading method to achieve
this uses lasers to confine
thousands of atoms in a lattice.
The laser would normally affect
the atoms’ ticking, but researchers
can eliminate most of this pertur-
bation by using a carefully chosen
‘magic frequency’ of laser light.

Katori’s team has now
developed a way to fine-tune
the intensity of this laser light
to further reduce any perturba-
tions of the atoms. This ‘magic
intensity’ could improve the
accuracy of the optical lattice
clock to unprecedented levels.

The team cooled strontium
atoms to a fraction of a degree
above absolute zero (-273.15
degrees Celsius) and loaded
them into an optical lattice trap.
They then carefully monitored
how very tiny shifts in the
frequency of the atoms varied

“This will lead
to exciting
applications”

with the laser intensity and
frequency. These measurements
allowed the team to calculate
the precise laser intensities and
frequencies that should enable
them to reduce the clock’s
uncertainty down to 107,

The researchers are now
building two optical lattice
clocks so that they can apply
these predicted magic frequency
and intensity conditions, and
measure how closely the clocks
agree. “This will lead to exciting
applications in the future,”
predicts Katori. @
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