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Preface

RAP was inaugurated in April, 2013 and we start its second stage in 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 fluorescent proteins and with relativistic geodesy using ultra precision optical lattice clocks.
Being able to see objects helps us to understand and manipulate them. Besides, the work of RAP focuses not simply on
making discoveries that will be recognized by the research community, but also on contributing to society by developing
practical applications.

In 2017, several world-leading outputs have been achieved, such as, “demonstration of full color plasmonic pixels made of
aluminum with controllable” hue and brightness and “demonstration of backward THz-wave parametric oscillator.”

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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Extreme Photonics Research Group

Attosecond Science Research Team
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Katsumi Midorikawa b.Eng. .
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(Research Scientist) Keisuke Isobe,

Tomoya Okino, Reza Amani,

Yuxi Fu, Clayton Locke,

Takashige Fujiwara, Natsuki Kanda
(Special Postdoctoral Researcher)
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(Postdoctoral Researcher)
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(Technical Scientist) Akihiro Tanabashi
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Research Subjects

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

XUV nonliner optics

Multiphoton microscopy
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Development of efficient selective ionization scheme
for odd-mass number isotopes

Realized selective ionization with linearly-polarized lasers
Successfully reduced number of lasers from 3 to 2, which
contributes to both simplification of the experimental setup and
the cost effectiveness

Achieved ca. 10° times ionization efficiency through resonant
transition to an autoionizing state

Reference: from C.R. Locke, T. Kobayashi, T. Fujiwara, and K. Midorikawa, Appl. Phys. B123, 240 (2017).
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Fig 1: Transition selection rules for even-mass and odd-mass Pd isotopes.
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We are developing efficient selective laser ionization
scheme for radioactive odd-mass number isotopes of
palladium and zirconium for the reduction and resource
recycling of high-level nuclear wastes (HLW). The method
is promising because it does not require ultra-high
resolution tunable laser which was indispensable for the
conventional isotope separation method.

In the case of palladium in HLW, 7 isotopes coexist, that
is, Pd-102, 104, 105, 106, 107*, 108, and 110. (* indicates
radioactivity) According to the original scheme shown in
Fig.1, selective ionization of Pd-105 and Pd-107* can be
achieved by the combination of circularly-polarized lasers
due to the transition selection rule. Because the nuclear
spin of even-mass number isotopes is 0, the second
excitation step is forbidden although non-zero nuclear spin
of odd-mass number isotopes allows the transition occur
and successive ionization with the third laser enables the
extraction of the ions. However, the original scheme has
some drawbacks such as (1) decrease in the selectivity due
to degradation of circular polarization, (2) low ionization
efficiency due to non-resonant ionization, and (3) high cost
for 3 lasers.

Our team developed new excitation schemes in Fig.2 (A)
- (C). Combination of linearly-polarized lasers and resonant
transition to autoionizing state realizes efficient selective
ionization and cost-effective 2-laser scheme (C) was finally
demonstrated. High selectivity (> 99.7 % as shown in Fig.3)
and high ionization efficiency (ca. X 10° to the original
scheme) are achieved.

The result will promote the reduction and resource
recycling of nuclear wastes and greatly contribute to the
nuclear security and the resource strategy in Japan

Photo-ionization signal /mV
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Isotope mass
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Fig.3: Mass spectrum of palladium isotope ions.
(a) Obtained by non-selective ionization.
(b) Obtained by odd-mass selective ionization.
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Fig 2: Original excitation scheme and newly-developed excitation schemes (A) — (C).
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Extreme Photonics Research Group

Ultrafast Spectroscopy Research Team
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(Senior Research Scientist)
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(Research Scientist)
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Research Subjects

Generation of ultrashort pulses and development of ultrafast
spectroscopic methods

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

Observation and elucidation of molecular dynamics at interfaces by
nonlinear spectroscopy
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Proposal of a new approach for elucidating reactive
potential energy surfaces of polyatomic molecules

«  Development of a new multi-dimensional Raman
spectroscopy using sub-7-fs pulses

-+ Observation of the distortion (anharmonicity) of reactive
potential energy surfaces of a photoreceptor protein
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Chemical reactions proceed on the complex potential
energy surface (PES), which consists of a vast degree of
freedom of nuclear coordinates for polyatomic molecular
systems. For unraveling the true reaction coordinate and
molecular mechanisms that underlie the reaction, it is
desirable to map out the PES, which has been a
long-lasting central subject in both experimental and
theoretical chemistries. In this quest, understanding of
the vibrational coupling between normal mode
coordinates is essential, since it actually characterizes the
complex shape of the PES.

Ultrafast Spectroscopy Research Team developed a
new multidimensional ultrafast spectroscopy that can
interrogate the correlation among the different
vibrational coordinates, and applied it to a bacterial
photoreceptor, photoactive yellow protein (PYP). In this
technique, two ultrashort pulses are used to induce
coherent molecular vibrations at two different timings,
which are subsequently observed directly in the time
domain (Fig.1a,b). Fourier analysis of the obtained data
provides a two-dimensional correlation map, which
reveals and visualizes the correlation between low and
high frequency vibrational modes of the excited state
(Fig.1c). The data obtained for PYP show a clear cross
peak that signifies the anharmonicity (distortion) of its
reactive PES. Because such information can be barely
obtained by other existing spectroscopic techniques, this
new approach will provide a wealth of new insights into
chemical reactions and their dynamics.

Probed frequency
538 1160
432 A\ J\
1

)

(a) (c)
AT T 135 . 310
A 262
Time 00—
Actinic Raman Probe (Pa) 800
pump (P1) pump (P:) 7004
E 600
g2
518 05 | &
06— 15 3 z
Sl UI)O 2

0.4-1% 05

1

L

Delay time AT (ps) CA

o
0.2 l'*"l-f
W s,
0.0 ."\KQH'II. : :
0.5 1.0 1.5 2.0
Delay time < (ps)

400

0.8

0gx

0.6 =
04 ©
0.2 .
00 3

02 3 |4
0.4 —

LGL

Aouanbayy padwng

cey BES

600 800 1000 1200 1400 1600
o/ 2 (cm™)

Fig.1 : (a) Principle of the multi-dimensional spectroscopy developed in the present study. (b) Obtained raw data that have two time axes. (c) Two-dimensional
frequency-frequency correlation map obtained by Fourier transform of the raw data shown in (b). Cross peak, indicative of the vibrational coupling, is marked with an

arrow.
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Extreme Photonics Research Group

Live Cell Super-Resolution Imaging Research Team
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Research Subjects

+  Development of super-resolution live imaging microscopy

+ Molecular mechanisms of intracellular membrane trafficking

FAZERR / Research Output
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“GECCO,” the scaffold for generation of the Golgi
apparatus

- Golgi entry sites formed independently of COPII vesicles
- Discovery by super-resolution confocal live imaging
microscopy (SCLIM)

Reference: Y. Ito, T. Uemura, and A. Nakano: “Golgi Entry Core Compartment functions as the
COPIl-independent scaffold for ER-Golgi transport in plant cells,” J. Cell Sci. 131, jcs203893 (2018).
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The Golgi apparatus, an organelle in eukaryotic cells, generally displays a very unique structure consisting of several
flattered bladders called cisternae in the form of stacks. However, how this stacked structure is generated and maintained
remains obscure even at 120 years after its discovery.

Yoko Ito (postdoctoral researcher) discovered in 2012 that the treatment of plant cells by a drug BFA caused not only the
already-known disappearance of the Golgi apparatus but also the emergence of a novel small punctate structures. She also
demonstrated that the removal of the drug led to the reassembly of the whole Golgi with these punctate structures as a
scaffold. Now, Yoko Ito, Tomohiro Uemura (visiting researcher/assistant professor of the University of Tokyo) and Akihiko
Nakano (team leader) characterized these punctate structures in more detail by the cutting-edge super-resolution confocal
live imaging microscopy (SCLIM) we developed, which enables multicolor, super-resolution, and high-speed 3D fluorescence
imaging. By extensive SCLIM analysis we have demonstrated that these punctate structures have a role as the entry
compartment of Golgi resident proteins, when the Golgi is reformed. Thus we have named these structures the “Golgi entry
core compartment” or GECCO in short. We could also show that GECCO is formed independently of the well-known
mechanism using COPII vesicles.

These new findings shed light on understanding of the molecular mechanisms of the Golgi biogenesis and the significance
of the stacked structures, long-lasting mystery of cell biology.
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Fig.1 : Setup of super-resolution confocal live imaging microscopy (SCLIM),
which enables multicolor, super-resolution and high-speed 3D
fluorescence imaging.
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Fig.2 : Regeneration of the Golgi apparatus observed by SCLIM.

3D Time-lapse images were observed by SCLIM on GFP-SYP31 (green, cis-Golgi), ST-mRFP (red, trans-Golgi) and SP-iRFP-HDEL (blue, ER). Indicated times
mean the elapsed time after drug removal (hour:minute). Note that the trans-Golgi protein exits the ER, passes through the punctate structures (GECCO)
and then the whole stacks are completed. Scale bars, 10 um.
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Extreme Photonics Research Group

Biotechnological Optics Research Team
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Research Subjects

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

Ultra-fast observation of swimming behavior of micro-organisms

FAZER R / Research Output
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Single cell bioluminescence imaging of deep tissue in
freely moving animals

in vivo bioluminescence imaging

AkaBLI, an all-engineered bioluminescence system

Reference: Iwano S, Sugiyama M, Hama H, Watakabe A, Hasegawa N, Kuchimaru T, Tanaka KZ, Takahashi M, Ishida Y,
Hata J, Shimozono S, Namiki K, Fukano T, Kiyama M, Okano H, Kizaka-Kondoh S, McHugh TJ, Yamamori T, Hioki H,
Maki S, Miyawaki A. (2018) Single-cell bioluminescence imaging of deep tissue in freely moving animals. Science,
359 (6378): 935-939.
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Bioluminescence is a natural light source based on the catalysis of luciferin by luciferase enzyme. We used a red-shifted
and highly deliverable luciferin analogue (AkaLumine) to perform directed evolution on the firefly luciferase (Akaluc) to
create AkaBLI (=AkaLumine/Akaluc), an all-engineered in vivo bioluminescence imaging system. AkaBLI produced a 100 to
1,000 fold brighter emission in vivo than conventional systems, enabling the non-invasive visualization of small numbers of
labeled cells in deep internal organs of behaving animals. We observed single transplanted tumor cells in mouse lung
vasculature. In the mouse hippocampus, we combined AkaBLI and genetic labeling with neural activity sensors to detect
small groups of neurons activated in response to the animal’ s exploration of novel environments. Finally, we recorded
video-rate bioluminescence from neurons in a deep brain area, striatum, of a naturally behaving marmoset repetitively over
one year. As a biologically-based engineered light source, AkaBLI will enable unprecedented scientific, medical, and
industrial applications.

X1 : BEITEIN U ADREED 5D AkaBLI EH > F IV (BHITET)
Fig.1 : In vivo bioluminescence imaging
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Space-Time Engineering Research Team

Extreme Photonics Research Group
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Research Subjects

+  Relativistic geodesy with optical lattice clocks
«  Development of portable optical lattice clocks
- Realization of long-term stable operation
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Development of transportable optical lattice clocks for
geodetic applications

+ Demonstration of unmanned continuous operation of optical
lattice clock for 25 days

+  Development of high-accuracy optical lattice clocks to detect
height difference with centimeter-precision

—RRAB M EROMRICK Y. ENRT VY vILDEG
BIBFCIIRRDEHAHELGY T, K ETIE BES
HEWNNEERRBITRCERET., LEH2T. BEEDEE
% QWRITKHEEGREFZRET 2 L. MHRDIESED
BstDEHFFDE (BN T hE) LLTREENET,
feEZE 1X10DEEZD S HRFREZFEAIE 1
MOFEEREZRHETHIEHNTEEY., KEFIVIZ
TIYITHRF—LTIE. TNETIC 10 DEEZRD
HeaBEL R FRAZAELCEE L, FAlk. D
LOLBRBELRHZ. ENHmNEHRZEFA LIRS
E GEXERAVAMEIN) NENATAHIEZBELTVE
ER

RERENTORBMETRAZRFICAN. KRAEF—LTIE
WE. SR FERETONEL - ARtz T IHTOET (K
1@). TNETlc, BREEELRED L —T—RKED
AIR(EZ 170 5 BREDE uEERZ R L& Lfc. ]EEIS.
ES I L= —REDBRFZ1TL. MATEEGHEE
ZRBRFCED L DIl 25 HEMU E. REAEAER
TEBLlTHEMLELR (®1(b).

SBIE. TRECRFREZRBRENCHBH L. &N
KT v st LTOBRMZRIELET, T5ITREK.
FARFEFEHZ Lo TR EFB DR, HTFERDER. 1
ROKEREZBEMRZDEFKERDBRLGE, %X
ABEBERME LTRAGABF\DICAZEELET,

Frequency correction (kHz)

Clocks in different gravitational potentials tick differently
due to relativistic effects, with clocks in higher positions
ticking faster. Precise measurement of the frequency
difference between two clocks at different heights,
therefore, tells us their height difference. For example,
atomic clocks which possess 1 X 1078 precision enable us
to determine the height difference with 1 cm accuracy.
The Space-Time Engineering Research Team has been
developing optical lattice clocks with an accuracy of 1078,
The team is exploring the application of such
high-accuracy atomic clocks to geodetic measurements
through relativistic effects.

Development of transportable optical lattice clocks is
also a key issue to use clocks as a practical tool for
geodetic measurements. We have developed a
transportable system and achieved continuous operation
of the portable optical lattice clock system for 5 days. This
year, by improving the robustness of the laser system and
building a remote control system, we achieved
unmanned continuous operation of portable optical
lattice clock for more than 25 days (Fig. 1 (a) (b)).

In the near future, we will bring the entire system
outside the laboratory and demonstrate a clock-based
gravitational potential meter. Such potential meters will
be applicable to a variety of fields in social infrastructure
such as monitoring the earth’ s crust, searching for
underground resources, and establishing a quantum
benchmark as a replacement for the conventional

benchmark.
(b)

hy / o, -

Y
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Y |
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Time (days)

1: @) AR FRETREE Y AT L, BFEDHTEHEEF v /I\—d. BOESY —IV FOFEOHICHBEEIN TV S, (b) HEFHC
LBEETEBRONAL — T —DRREBMHEDRT. 25 HZHBA 2 RIAEA Bz R,

Fig.1 : (a) Transportable optical lattice clock system. Vacuum chamber for spectroscopy of atoms is installed in the black magnetic shield box.

(b) Correction of the clock laser frequency by an optical lattice clock. Unmanned operation of the system for more than 25 days has been

demonstrated.
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Research Subjects

+  Development of algorithms for image processing
- Development of image processing systems

+  Construction of instrumentation system for bio-research data creation

FAZERR / Research Output

EENEREEINIC X B IRENEDHZEA

MRS AIR T & BHSALEER M A BR(E L. KEERD S ZRSNRE

EEEMRITTZ 7L —LT— U %EHE

IEILE SO E Pore-free island DJEKICIZERENRH S

EEHER

- REREITIIBIESERDBEFIET 2 X HZ X LHDEFEE
ERAEI: 5k

Image analysis framework for elucidation of the
mechanisms underlying NPC assembly

- Development of a novel framework for quantitative image
analysis of NPC assembly using the techniques of measurement
for cellular dynamics and the image processing.

- The disappearance of pore-free islands, one of the nuclear
envelope subdomains, is highly related to de novo NPC.

- Our framework suggested the existence of specific regulatory
mechanisms for the spatial arrangement of NPC assembly on
nuclear envelopes.

Reference: Y. Mimura, S. Takemoto, T. Tachibana, Y. Ogawa, M. Nishimura, H. Yokota, and N. Imamoto, "A statistical
image analysis framework for pore-free islands derived from heterogeneity distribution of nuclear pore complexes",
Scientific Reports, Vol. 7, Article number: 16315, 2017.

BiZEYOEEL. MEERABEERICROMBEAIHICHER TREERT. ZDBRE TCELDKEFLESE (NPC) (X0
LE9, LHL NPC FERUICIEEERBEANE ., IO ARESRDESHEITENKROSNTWE LIz, ZTTHF—
LES AP BEREIR R, ARTMILAFOEERE Y IV —TIE. MEsHRRM & ERIERVEBR M ZRE L. ABDER
ERICH T D2EEMRIT 7 L —LT7—0 5B LT L,

TL—LT7—7% TR, TEGRNE), MEEE). (Y32l —Y 3] TERINTVWEDT, BnRid. &EY
T RA A UEED—DTH B Pore-free island T, Pore-free island |& NPC DR DEH LT CEZE SN S RBEEEEE T H.
AR TIRELEEDESEIC K > T BMTFHROEZRDL S Pore-freeisland $EIFHZ BEEEE L E Lz, ZD%. ERAICEE
9% NPC RIER(ADIER E BEMICHRE LE Lic, TNSDIMEAE EKFNE L BTHROBRERICRITI S LT
Pore-free island MEFEY® NPC BiRMADE N U EMDHICE T 2HEEEL T — 22 BB LE Lz, TOFER. MEEIHOE
171 S Pore-free island MEEA. NPCHRICRIEL TWAZ ENBELSHELGY F LT

F 1. &S L1: Pore-freeisland OFLRIEIRE . FOWERD NPC HiERAEE S &I, NPC BIEFABIRODY I 2L —Y 3>
REEZITOE LTz, NPC IBRIED Pore-free island ADZEMECEICREEL T, ADN\A T RAEHFEWEEEY I 1L —Y 3 Ick
Yskeh, EROBRER LR E LIc& T A, NPC HiER{EIX Pore-free island DERH SZEWMIBICEE LY T WMEAHNH S
TEDPPHVE LT, TORRIF. KIELD NPCBEH NPC AL E ST Z148ICRBH 2 alREME TR L TH Y. SHBOK
BILARICH T aAREERTEDTT,

AR TIRELE 7 L—LT—71&, Pore-freeisland DD fcHITA —Z—AA RTERLIEHDTY, LHL. 7L—
LT —0%FZBEA2DEMIE. BRaHEORERIGER LIcEE2EY. BEoOBEEREA S, MEEGRERDOZ < DHE
TROHENDZFETHY . KTL—LT—IENBANICRITONS T ENRETEE T,

The number of nuclear pore complexes (NPC) on the nuclear envelope (NE) almost double during interphase of the
eukaryotic cell cycle. NPC assembly, however, is still unclear and requires an analysis method. Our group developed a novel
framework for image-based analysis to explore the NPC assembly process.

Our framework was constructed using image acquisition, image processing, numerical quantification, and simulation
techniques. The target of our analysis is a pore-free island, one of the NE subdomains. The region of pore-free islands is
distinguished only by differences in mature NPC density; thus, there is no obvious structural boundary between them. We
achieved automatic recognition of pore-free islands and automatic detection of internal foci, which are intermediates of
NPC, from the large quantity of immunofluorescence images (Fig. 1). Quantified data (e.g., pore-free island size, number of
foci, and their spatial distribution) were measured from these results, clarifying the relationship between the disappearance
of pore-free islands and de novo NPC assembly.

In addition, we performed numerical simulation to investigate the position of the intermediate foci in the pore-free islands
to determine whether their distribution was spatially biased by comparing the observed and simulated data (Fig. 2). The
results suggest the existence of specific regulatory mechanisms for the spatial arrangement of NPC assembly on NE, and
show a new research direction for NPC. The proposed framework was tailor-made for pore-free islands analysis. The
individual techniques supporting the framework are also useful for other topics such as region segmentation foci detection
in noisy cell images.

1! ABFFEIC K > TEENERH LTz Pore-free island &
PIERD NPC HIBkMA, a) mAb414 DREBER, b)
mAb414 DRGBER L TR E Nz pore-free island D
R (R, o NPCHERET (POM121) DREER £
THEMRE TNz NUP BiBRE (=)o

Fig.1 : Results of pore-free island recognition and NPC
intermediates detection. a) the mAb414-staining
image. b) the red lines indicate the boundary of the
pore-free island. c) the green points indicate the results
of POM121 foci.

1]

2 AHAFED SHEE NS Pore-free island D3E5&HE
18, a) NPC HIBRADNMICEET 52— av &
FANEDLLE, b) Pore-free island DAZRICFER ST N2
NPC #IER{RIE. HULY NPC A SEEN R E R E e
EANN

Fig.2 : Schematic illustration of the hypothesis
regarding the disappearance of pore-free islands with
cell cycle progression. a) Comparison of appearance
frequency between the observed and the simulated
NPC intermediates. b) Newly-generated NPC
intermediates in pore-free islands tend to localize away
from old NPCs.
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7+ b U BAEBENIZ S F— L Innovative Photon Manipulation Research Team

WeTr—< HFEE (AR~ FRNCORFEESE) TlE. BAR Naturally occurring materials have negligible magnetism

_ _ _ X _ DIBIFHDEHBDHIC LOISE LGV e, TNHHF at optical frequencies because interaction between a

© BRFTAEIT VT IVPRERMNAZI TV T IVIGE. XEZITVT IV MROREFTOBBREARIFICRS TLOE Lz, LHL. magnetic component of light and matters are significantly

D+ & MT A ORI EHBTZEBMMBEDESAKTHBHARZITIT IV weak compared with the interaction with electric

_ - ZAWNS T LT AEHICBVWTEATHGHESSEDNRE component of light. This situation was fundamentally

© ARRT TV E RO RGN ICADRIR RTE TNCELOTEETELGREITRE L DAMBDORE changed by emergence of metamaterials which can realize

. BERELES ey Y WANLS N — TR TN BWABRFENTVET, TNETOAZITUTILTIE artificial magnetism at optical frequencies. Metamaterials

i J% dfj¥®\}£|§: Eziéj 7|iﬁ£)$’f@\$ Diﬁj;ﬁT\\ ,Txazﬁ% ZDIFEAEN 2RTHN (FEM) THEETH DI, are artificial materials composed of sub-wavelength metal

- ARNEREEE KU THZ REREICE T 2 FimtEsa Nyt A 7 LDRF BENELHIBICEZBEICHIET 2T EHRET LT structures and they allow us to design their electromagnetic

Z I TAMETIE. 3RTEEZBVNESTET, ALY properties even if these properties cannot be found in

F— 1Y — &' — / Team Leader . TU7INISEDRIEMERE<mMEEEF L nature. So far, controllability of electric and magnetic

Research Subjects AR TIE. 3RTHEEDIERICE N T, HARETH response in optical metamaterials was restricted because

EEI':I:' *E% R (%) - Design and fabrication of novel metamaterials such as 3D F L CEfeselffolding ZZRBUWE Lfc, TOFEIE 2R the most of metamaterials are two-dimensional (planar)

, TDEB/INZ—VH5 3RTHEEE BRENGEHICK > TE structures. In this study, we demonstrated improvement of

Takuo Tanaka p.eng. metamaterials and perfect absorbers BIBFETHY . KEREG 3 XNTEEEBEICIERTE controllability in optical metamaterials by using
- Development of infra-red spectroscopy using metamaterials iﬁ_o C\@%?ﬁ%%@iﬁ\ 1DOESBAT )Y M) three-dimensional (3D) structures.

. Device devel t for ultra-sensitive d . d identification of JEENZBERLEEET LD T LT, BHLE EHIZIS We experimentally demonstrated optical metamaterials

evice development for ultra-sensitive detection and identification o BEORIHZERREICLE LIz, 2hic kY . TNETH#H LD fabricated by a metal-stress-driven self-folding method we

molecules and single molecule analysis feo %@Eﬁi’%ﬁﬁﬁ(d)é’ﬂ)iﬁﬁféﬁ’%ﬁ‘ﬁ% AT )7 IVDREF developed so far. The self-folding method enables to mass

. : . L. lICIILE Lz 2), Fleo KETDEBZATHED and easy fabrication of 3D structures due to self-organized

Development of tip-enhanced spectroscopy systems in the visible and BEEEIrEDE DT ET. BROHRIRSFEHLEWNICTFSHT nature of the process. Developing this method, split ring

THz regime BIRE (T 7 /HR) ICBWVTH. FEROAZRFEDHE structures shown in Fig. 1 were rotated to realize

DA TH AT EamLF Lc, EolcanziiiskL. 3 electromagnetic response control. By manipulating

BEOBEZAWVNSZET. 8 3~5 um DILFEECEME electromagnetic response via rotation, purely magnetic
FEHARIT VT IWZEMT HELEBIC. BREETFHR resonance that is excited by only magnetic component of

HZE R / Research Output BEREIEEFEDEDTET Iam ADBEICKEDH light was achieved. Capability of controlling electromagnetic
RBEERE LI 3XTHARTT U7 IVOEREITRKIIL response was extended to more complex resonance such

Fllc (®3), INSDEMITKY. FAZITVT IV as Fano resonance (interference effect among multiple

BRTHEEICKLBDHAZT U T IVIEEE DEIHIE CHIBINEZRA LI LLRKD, Sithe resonances) through combination of different sized
7 i Y ARHFRFEE WD T INA ANDIGAD IR ENE structures. Moreover, 1 cm-size 3D metamaterials

nDmELE 9, composed of three kinds of structures for broad band

operation were successfully fabricated with the help of
high speed electron beam writer. These results will
contribute to develop functional applications using optical
metamaterials at the optical frequencies.

© 3RITEEZERWTHA R T 7 IVOERS
5B 7z B I 5 Rl % ez
FY2017 Core Members © HDOBBBZDISE T DHA 2T T V2 RIR
© Iem AOKREGEBZERDILTE 3 KT A 2T ) 7 VDR
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(EBRFFRIBZEE) Hac Huong Thu Le

7/l

5 5
ez 4 4 E5R=T rye=
(RFRIRAZEE) Maria Vanessa Balois. ugﬁg : : i 5
AT B, Bikas Ranjan Improving optical metamaterials by three dimensional B (RS b () WELT S TTREDRET BBILE | BRI E:) ; i
(XEMES) SHA K. R =, F{gj .}(Left) Fabricated three-dimensional metamaterials. (Right) Rotation of three =R 12 71 ; 1(;%—)
EJH% structures dimensional structures. 27 s N T T s 5'2‘
UN—=FR2A<—) BFEF. T 1. (rt
3; 4 - = =y \%—(Eug i
BB, B R SN e N il 1,\f\-— Yoy
L. o 5 o BN o 4 BB E $ 4 BgeE
+ Establishing electromagnetic response control in optical 04 LS 0.4 DS
(Senior Research Scientist) 9 9 P P "'RY . 77U . 7Y
Norihiko Hayazawa (c) metamaterials via three-dimensional structures 5 10 15 s 1o 1%
(Foreign Postdoctoral Researcher) .

Realizing optical metamaterials with purely magnetic response B2 EOENRC & 2 BRIBISS OB, EIfRk. HBISEOHHEE L,

Hac Huong Thu Le o ) . . BHICEFLALHE LEVBENRREN TS,

(Postdoctoral Researcher) ° Fabrlcatlng Cm'Scale three—dlmen5|ona| structures Wlth broad Fig.2 Controllability of electromagnetic response via structure rotation. After
Maria Vanessa Balois, . rotation, only magnetic response exists although electric response was

. . . band 0perat|0n eliminated.

Yuto Moritake, Bikas Ranjan

(Visiting Scientist) Satoshi Kawata,
Nobuyuki Takeyasu, ) " A o ) : >
Atsushi Ishikawa Reference: Y. Moritake and T. Tanaka, "Controlling bi-anisotropy in infrared metamaterials using SIS 30 () 1em BICHRENTE 3 RTA LT T, (B) BORAEER, 4 3~532

three-dimensional split-ring-resonators for purely magnetic resonance," Scientific Reports, 7, 6726 0 OYOF 1 v THISESEREERL TN,

(Pa.rt_tlme Worker) Ke.IkO Awano (2017). 3 4 5 6 Fig.3 : (Left) 1 cm-size three dimensional metamaterials fabricated by the self-folding

Yi-Jung Liang, lzumi Nakamura B & (um) method. (Right) Transmission spectra showing broad band operation (3~5 1 m).
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Research Subjects

+ Room-temperature telecommunication-wavelength single photon
source
+  Electroluminescence devices with extremely low energy dissipation

+ Optical sensors with novel functionalities

EZSRk SR / Research Output

B—h—RYF/Fa1—-TcLB@MELKAEY
© RBA—RYF/ F 1T ARORIIREE A THIET B

Z EITHIh

+ REICRE LD FOBERICEZREAS LUORINRRDOEL =
)z
BERMNKRENDT 00 00D 1RBEDS / Fa1—TZAV @M
BN AT

Single carbon nanotubes as ultrasmall all-optical
memories
- Demonstrated control over the emission state of a single

suspended carbon nanotube
Utilized the changes in the emission and absorption
wavelengths due to molecular adsorption and desorption
Ultrasmall optical memories using nanotubes with diameters
that are 1/1000 of the operating wavelengths

Reference: T. Uda, A. Ishii, Y. K. Kato, “Single carbon nanotubes as ultrasmall all-optical memories” ,
ACS Photonics 5, 559 (2018). DOI: 10.1021/acsphotonics.7b01104

EHRAT EIEFAT B FIEHOLTICEWTHSE
T CEMEE BT EDTEBAEIDTETY, WKRE
[CIION TV EBLEBEZ A TEERZ LT RNIE
HREANDISELNAFEINE T, 2 ATV IIMHEDOIER

CHFEMREFB L TCRIREINS 2, BRI CEME
EDOHBEFRZRODIHDHIRREESENEELET,
HBEILTHREEEULORTTH S, HXDEELY
ENEGENXATVEFRTEZTLIERBEEINTES
LTz

AR TIE, REICHE LIeDFICHFK U0
BEAENRAFBLT B—DAHA—RYF/Fa1—7T
EHATVELTEEES BB EICHIILE LT, BE—
DH—RYF/Fa—ThEBLET Y TV E{LESE
HEZEICEVEREL, 74 ML Xy vy ADFERE
EEEFANE L (®1), T5EIEBICKITNT S
HERIVENMTEVWATHE LSS, H2BiEREL
SRMEART MUVHRELEDBZ DDA E LT
TNIEEE L TWADFHARBICHELIERTHS &
EZONET, TolcpigdEZR LTWAICER
feiga e, B LTWKAIREBZATITFCIBEELETARY
MIULOKRESEDSMERENREGDS LDV EL
feo TORERIZS / Fa—THE—DASIREICTST L.
Pt REDEEICKEL TERES 2 DDOHIRERE L3
TEERLTWVWE T, el —F—DiEEZ REMICE
EEEBTET. TD2DODOEITREEHFMITIREY R
LYWEZTEIMEIELE L (K2), ZORER. fcL
MCE—DF / Fa1—ThMEVRLGHETAREGEN
AEVELTREICHMETHEWVD T ELHERTEFL
feo H—RVF/Fa1—TOERIEEEDT00095D
1RBELIIERITNEVD, @AY DOEERILICE
T HE—5L L TEEDHDIHREVZET,
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Fig.1 : Power dependence of photoluminescence

All-optical memories are storage devices that can be
entirely operated by light including input, output, and
control. It can be exploited to achieve all-optical
information processing which can potentially boost the
capabilities of modern information-processing systems.
Since all-optical memories employ nonlinear optical
effects, these devices usually require periodic dielectric
structures that can enhance the light-matter interactions.
The periodicity needs to be comparable to the
wavelength of light, and therefore the size reduction of
all-optical memories to the nanoscale limit has been
difficult.

Here we report on the operation of single carbon
nanotubes as optical memories, where we utilize a unique
nonlinear optical effect induced by molecular screening.
Our samples are individual carbon nanotubes suspended
over trenches on silicon substrates. The nanotubes are
synthesized by alcohol chemical vapor deposition from
catalyst particles placed near the trenches. For one of
such suspended nanotubes, we have investigated the
excitation power dependence of photoluminescence (PL)
spectra (Fig. 1). In the up-sweep power dependence, an
abrupt spectral change is observed at 870 uW, which is
attributed to the laser-heating induced molecular
desorption. Interestingly, we find that the abrupt spectral
change occurs at a much lower power for the down
sweep. This result shows that the nanotube can takes two
different output states for the same input depending on
the excitation history. In order to confirm that these two
output states can be switched by optical means, we have
excited another nanotube with an excitation pattern
shown in Fig. 2. The nanotube state can be reversibly
switched from one to the other depending on the
excitation laser power, demonstrating the rewritability
and the stability of the single nanotube optical memory.
Our results may lead to an unconventional route for high
density integration of all-optical memories.
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Research Subjects

Development of machine learning classifier and its system integration for
screening and classifying the eye disease using ophthalmic examination data
Characterization of ocular parameters and its clinical evaluation from
three-dimensional OCT images

Quantification of ocular disease parameters from OCT images using recently
developed RIKEN" s information processing technology

HAZER R / Research Output

AT SEEEGZFRLIBRAERESE LU
IR EEOEHFE T TIVOBE

ERMIEZETEIRD SHENEEDR iz L. RRNEOFHRER
DIcHIHEMFBET IV 2R, BEOBESLURER Y 7%
FRAT ST LT 96% DREEDRAERSE 7 )L %Z Rk,

s EHZ M DYEHER T H SR EZ M I S e, OCT B
BEGRDIH+ZBNEHFEET ILZRRE L. 98% DREETHE
HREMEERZ DX % RE,

Evaluation of machine learning classifier between
normal and glaucoma eye or normal and age related
macular degeneration (AMD) eye for early detection
using optical coherence tomographic images

Glaucoma machine learning model using thickness and
deviation maps frorh 3D OCT image as well as color fundus
image has been created. Such model enables us to discriminate
between healthy normal and glaucoma eye with 96% accuracy.
Machine learning classifier using customized CNN model has
been created and tested for AMD screening purpose. AMD
precursor lesions were identified with 98% accuracy.

YT — LI TSHBEG: EORMNEZIEREZFA LIEEREEE T IVOBEEZEERLTEY £, RRLARR
DEEBZRR[CHHFAELMBERZHEORAR R Z Bis LIREAEZITOE Lz, SAICRKHNEDORIARREDSHIC,
BERIGNEEZX DT AEHEBET /IVEERELE Lz, BESETEORAR 74 IREEE 130 B0 1) H 5 —REEE,
BRI BELDEIFEE 2) BE<X v 7. 3) TEI—Y a3y v /. ERHROMBEEMRESEK ) BETY 7. 5 TEI—
23Ry TEIRTOCTBEGHL SHMH LE Lz, Y R— MR E2—<TTY (SVM), SVEALTA LA M EBHAHFZ1—
ZIbxy bT7—2 (CNN) ZAHAWVWTEANT —2OEHFEBETIVEE S5 DIER L. BlL. ZNETNOETIVAFE LR
HNEREEEAIET S SYM E7IVEEY ., BETIVORBRERELE LI, FL—Z2 7 7—2 LRIOFARE 50 BB, IE
ES50BREAVWTARETIVOMEEERET LIc& A, EEERD 96.0% THHT EHhHh Y E LIz, (Figurel)

fths. MEHERZEME (AMD) ORHEE DI, BERE AMD BREX99 %5 CNN E7/LAEELE Lz, BREME
ICHEERZRT S Nz AMD BR 120 BB, BEIR 49 BRDZ I 7L « YV ORAF v VESHHEMOD OCT Eigh 57k LFET AMD
EF 2,385 #. EEER 456 WA b L—ZJER (224*224 pixel) & L TEf L FE LTz, AMD BRDORE#%ED LD DIHE
ICERETLTe (NN ZAHWTCER T2 %I L £ Lz, FL—Z2JEREIERID AMD BB 77 BR 1,911 #. #EER 25 iR
149 D OCT BREBWTIREEL Tz & T A, [EfERIE 98.8% THB T EHbH Y E LTz, (Figure2) £ 5—DDHAET—<
ELT. OCT 5D T—2aBEEEILT HHPFELE L TERBEETOTVWET, ER&EHIE. 2D @LOERERT
EHBICRIF T 3RTHEEZER T 2EH5 3 D BREBRICHAVSHRICEELE Lz, T—20EE&ET >V ILDOEEE
DHI oy VBE, Hessian DEIBEHNSEREREEH LTIy VERE, B\ Iy DITH LIk Frangi filter DEHEE
DREIYYERBTBARFHICEDWNAEEZRALE Lz, TOBREVIAERE LT 3D Level Set A TEFICEN
TEFRBHEITOE Ll

A machine-learning system was developed for glaucoma screening. We enrolled 180 normal eyes, 124 glaucoma eyes, and
50 normal eyes and 50 glaucoma eyes were randomly selected as test data. Five different kinds of images were used in this
machine learning: 1) color fundus images, 2) disc RNFL thickness maps, 3) macular GCC thickness maps, 4) disc RNFL
deviation maps, and 5) macular GCC deviation maps. Random forest, convolutional neural network, and support vector
machine were used for building 5 separate machine learning models with training data. To achieve higher accuracy, we
combined the five different calculated confidence level as the input of a superordinate SVM classification model. Finally, the
validated accuracy of this system was achieved to be 96.0%. (Figure 1)

A CNN model was built for classification of healthy and AMD eyes for early detection of AMD. In this study, 120 AMD eyes
and 49 healthy eyes were enrolled where multiple OCT images from radial or cross scans were enrolled. Random cropping
was used to increase the numbers of training images (224*224 pixels) to 2,385 AMD images and healthy 456 healthy images
to build the CNN model. All these images, labelled each image as either normal or AMD by an ophthalmologist, were
randomly separated into training and test data. A self-designed CNN classification model was built with training data, and
validated with the test data. With the built CNN classification model, we got an accuracy of 98.8% on each individual OCT
image. (Figure 2)

Boundary detection is performed as the first step to get highly effective data from OCT. It was changed to a strategy using
3D information from a method to create a three-dimensional curved surface connecting the boundary on the 2D surface in
the depth direction. So, to get more continuous edges, we adopted the method based on geometric features which are
calculated as the edge strength from the eigenvalues of the structure tensor, as the ridge shape from the eigenvalues of
Hessian, and as positions with the high output value of the Frangi_filter for weaker edges. Then boundary detection was
performed by connecting these discontinuous edges by 3D Level Set method. In the current state, there is still an erroneous
detection region and further improvement is necessary.

Training Data Test Data

Training Data with diagnosis (Glaucoma or Normal = Test Data
Training Data with disgnosis (Glaucoma or Normall  ——Tetbats | o
Furldus .h—u\ I~ /" Convolutional CNN
phomgraphs ‘ .-'"’ model 1 Neural - classification
Network ; model

AMD or Normal
ST Classification of each

OCT image

Confidence of AMD for

each image

Dusc RNFL /\ I\\ Classification
thlckness map J ___1/ model 2
Ma{_ular GCC ¢ - cmsl ication
Thickness map | mndel 3
Disc RNFLT “J\ Classification
deviation map 'I/ model 4
Macular GCC /\‘A\ Classification
de\uatmn map ﬁ/ model 5

e
]
e
[=]
E
e
2
®
£
=
E
o
1)

Labelled training data
(Normal / AMD)

Fig. 2. Proposed approach for building machine learning model for
classification of normal and AMD

Fig. 1. Proposed approach for building machine learning model for
classification of normal and glaucoma
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Research Subjects

- Development of 3D micro and nanoprocessing and application for
fabrication of biochips

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

+  Elucidation of lase and matter interactions

HAZeR R / Research Output
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Ship-in-a-bottle integration of 3D proteinaceous
microstructures into 3D glass microfluidic devices by
femtosecond laser multiphoton cross-linking

- Fabrication of 3D proteinaceous structures with a nanometer
feature size
- Integration of 3D proteinaceous microstructures in 3D glass
microfluidic devices
+  Improvement of fabrication resolution of ship-in-a-bottle
integration by refractive index matching using a glycerol solvent
Reference: Reference: D. Serien, H. Kawano, A. Miyawaki, K. Midorikawa, and K. Sugioka. "Femtosecond laser direct

write integration of multi-protein patterns and 3D microstructures into 3D glass microfluidic devices", Appl. Sci. 8, 147
(2018).

A AORGBERFIE. NE SRR SRE. SHEE
HlickY, EMOBOHESTEERHLNSEETATINT
WET, 17 ORGEEFE. FRHR V-2 9PE
{EERITICSA LKL D & LIBE. NI Cfctiges
FHEERLITDHVEHLND Y ET, EH—SIOM EHEMITI
Zw FTIE 3T A Y OREERFAIRIC 3 KooK
I—Ao0-F/BEXREERILIT DRV Y T&E
BIMIEMERELE L, AF XK, AT
I OREEFRITRY I —IT K BH/NBUEAIBEE 1S
FEL. DAMIBEDOERTDERLED A HZ X LBRBEDH
OHRICSATBZCEERELE LT, 3R —
BEDER G, 7L ML —F =2 FRINAEFIA L.
TAMLIRMI3IRTL——EFEEFTSEICLY
RIFETNET,

—ABKLIE. AROFE (T LML —2HF
B5E) FAVWEZYNRNIBDIRTIA VA - F/HEED
ERICEMINLE Lfc, EBICERFEREERNMNVY Y TE
BINIEMEEHEDER T EITKY. 2VINTEBEERE
OEBEEFBALT. KVEKIGEVWREZASAIAY
OFEEFRICAIRT AT & xRdE Lic, B 1, 18
DIAKBIA T AR AV OFREERFRIC, RVINVEEE
FeBREBERLET, HT7ARA 7 ORMEEFIC. 2
VINVBEERBEERBRIERE LEAREREL, 7
LML —Y—D3RTEHEZTVET, TORER. A
BHROAEERBE D FHSHAFRINICK Y BTN,
R ENEHEERBEIDFORE VNI EDFEISIC
FEELET, eI Z2 NNV ERFIET St Z
VINVERFEREL. REHICEpiEINEZ > IND
BRFRETHEE L. BERDZR > /INTE 3 RTHEBIEDT
BENEd, M2, HTARA 7 OREEFRICER
ftENfey RINAIVEEDZ 2V INT BDONZEHBEE
BERLUEFEMBEEARLEYT, JUEO—IVERK
HERAVINVERRBRITCEET BT EICK>TRITRDES
DESN. FYXIVHNTEEREOERERIBT ST &
HCTEFE LT

protein
solution

inlet/ - inlet/
outlet i outlet

objective lens femtosecond
ase

o ahty

glass proteinaceous
microchannel, microcomponent,

em|ity view:  here: woodpile

Fig.2 : 3D BSA woodpile structures integrated inside glass microchannels by
femtosecond laser multiphoton cross-linking. (a) /n-situ CCD image of the created
structure before conservation by drying, inset (i) illustrates a 4-layer woodpile
structure with 2 um layer pitch and 25 pm side length. (b) SEM image of the view
into the microchannel. (upper) The position of the woodpile is highlighted by a
dashed rectangular. (lower) 5°-tilted SEM view of a woodpile structure formed inside
the microchannel. Scale bar represents 5 um. (c) magnified image of the 5°-tilted
SEM view. Scale bar represents 10 pm.

(iii)
. +

(a)

. rH—R+ R
c—D e+ kAt hH—> @

- o photoinitiator © excited photoinitiator
# protein Yyprotein-radical ‘Cmss‘link‘?d to growingly form the 3D proteinaceous component.

(b)

Microfluidic devices benefit from small footprint sizes,
high efficiency, high sensitivity, and feature diversity. It is
necessary to integrate desired functions into the
microfluidic devices to perform relevant applications
including drug screening and micro total analysis
systems. RIKEN-SIOM Joint Research Unit has recently
succeeded in integrating functional three-dimensional
(3D) polymer micro- and nanocomponents in a closed
glass microfluidic channel to create biomimetic structures
for cancer cell migration studies. The technique is termed
ship-in-a-bottle integration technique.

Meanwhile, we also demonstrated creation of 3D
proteinaceous micro- and nanostructures by
femtosecond laser multiphoton cross-linking. Then, this
technique was combined with ship-in-a-bottle
integration technique to create more biomimetic
environment in the glass microfluidic devices. Integration
of 3D proteinaceous microstructures might increase
versatility of biomimetic features such as elasticity and
inherent protein function. Figure 1 illustrates the scheme
of a 3D proteinaceous structure integration into the
closed glass microchannel. In Fig. 1a, the laser beam is
focused in the microchannel filled with a solution
including protein molecules and photoinitiator. Figure 1b
shows the multiphoton cross-linking mechanism to
construct a solid protein structure at the laser focal
volume from the solution. Photoinitiator molecules are
first excited due to multi-photon absorption, which
further generate radical protein molecules. Radical
protein molecules create more radicals, which eventually
cross-link each other to be solidified. Figure 2 shows
integration of 3D proteinaceous microstructures into the
glass microfluidic channel. Mixing glycerol solvent with
the solution enabled improving the fabrication resolution
for the in-channel integration due to refractive index
matching.

Fig.1 : Schematic illustration of scheme of proteinaceous
microcomponent integration inside the closed microfluidic
channel. (a) The laser beam is focused in the microchannel filled
with a drop-cast solution including protein molecules and
photoinitiator for ship-in-a-bottle integration of 3D proteinaceous
micro- and nanostructures by femtosecond laser multiphoton
cross-linking. (b) Schematic illustration of mechanism of protein
cross-linking initiated by two-photon excitation of a photoinitiator
along the relative laser movement from (i) to (ii). (iii) Excited
photoinitiator induces radicalization of the protein and the
generated protein radicals cause further radicalization, some of
which eventually cross-link with proximate other protein radicals
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Research Subjects

.

High-output, frequency-agile, ultra-widely tunable THz-wave sources

High-sensitive THz-wave detection
THz-wave applications using frequency-agile THz-wave sources
THz spectroscopic database

FAZERL SR / Research Output
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Accurate measurement of nonlinear optical
coefficients for organic materials

-+ Ultra-precise processing by using single crystalline diamond for
organic nonlinear optical materials

+ Precise processing with nm-level surface roughness for arbitrary
crystal axis orientations is achieved

- Full characterization of the nonlinear optical tensor of organic
BNA can be possible with high accuracy

HGTBEFRNMIME A ZE L TV SEERMEE, 1’
ROBEAM B Z ZE T 2HFHNIFHGEEZELTCEY
BRAEHNTINA ANDISANEFENTOET, LHL
BRI OIS E ERICAET 2HISE L <. AR
XA A 1845 DAST ICBT 2IBEDRETIE. 2
JEGHCE RS di 1T LT 3 & dip I LTIK 7 3%
DEENHYVET, FFHEAEEHOMB% ERICFHAT
BAICE, RKEETHIE—L VIR GEUBABERYG
TTIEFBAENIC Tum BE) UTT. A OEEFTED
BVWEREHDSDA—A—T U VI ERET BDHREDH
HYEITH. MEFEEEMRIC L T RRDAZHE
PREBEMINE L. EFREAEZEHDOREICKERR
ERELTVEY, $fe. MIHVREETH B OHBEHE
REZEEOE - MAMKUFERTERT 2L HERT.
BERAMBEOARAITERINTOEVDHAIRIRTT,

Z I TCERAEESAFRFRREF—LOBAIDOT. &
D FIEAESR BNA ZXRE L TEER A7 EY Flck
SEBEYHINIZSHE Lz, #UIE BNA OEIRAZE
PREFRBANDOEESE. BICHAXY REPVLIAHESE
DYIHIZE % sd b LIcAER. As-grown NIV #E&ED S
EX#H 100um TREHEE Ra A 5nm T, mEFTE
0.005 EREODREBLGNFE%ZET S BNA FITFEREZE
BEICHEHLELEE®ET), D BNAFikEZBWSET.
2 ITRTHRICEREMO TR —HITBHA—H—T1)
VI%EFHRIT AEICHIIL. BIEEE 1064nm (ZHWLT
ds; 8% 2214 pm/V EEHELE Lc, TDEIE. KRN
T EEHE KTIOPO, #&5RM 15 BEDAREETTHY .. B
DIEGHEEDRESHEEENICHABITRLTOEY, £
fe. dise dy %@Chi??ﬁ%ﬂ?ﬁ?f:ﬁiﬁ@%‘hﬂ”‘\b\ z
No5n CT gl S HISH T ERSEROFHRIICE I L
THY., 5% BERERZERALTT INIVYHARER
UREDELG2EMECEBELE T,

— -w -~

1 EBREEYEIINTIICK S BNA &S (010) @
Fig.1 : Precisely processed BNA (010) plane

SHG intensity (a.u.)

Although organic materials are known for possessing
significant optical nonlinearities, the absolute values of
such nonlinearities have not been quantified explicitly. For
example, second-order nonlinear optical coefficients d;;
and d;, of DAST crystals have three- and seven-fold
discrepancies, respectively, according to past reports. To
determine such d-coefficients accurately, Maker fringe
patterns of precisely processed thin slab samples with
high-quality optical surfaces should be measured.
However, such precise processing of fragile organic
materials was difficult.

To process fragile organic crystals precisely, we applied
an ultra-high-precision cutting process using a
mono-crystalline diamond with a support of ultrahigh
precision optics technology team. After several
optimizations of the processing parameters, plane-parallel
organic BNA thin plates with fine optical surfaces whose
roughness of Ra less than 5 nm were obtained successfully
as shown in Fig.1. Fig. 2 shows the measured Maker fringe
pattern contributed by d;; of the processed BNA. The
pattern agrees well with theoretical fitting and dss-value is
determined as 221 = 4 pm/V at 1.064- um pumping. This
dss-value is 15 times larger than that of representative
inorganic KTiOPO,4 and clearly shows largeness of optical
nonlinearity of organic material. Moreover, unknown
elements in d-tensor such as ds, d,s and their resonant
wavelength-dispersion owing to CT excitation can be also
measured successfully. In this way, ultra-precise processing
and accurate d-coefficient measurements obtained in this
manner are extremely useful for utilizing the potentials of
organic materials.

2 :BNA D 2 RIFFHHFT VIV A3 ITHTBA—H—T U I INE—>
Fig.2 : Maker fringe pattern for 2nd-order nonlinear optical coefficient d33 of BNA

T T T 4 of BNA (010) slab
oorf M@ y4, }010> thickness:300um ]
A pump A:1064nm ]

0.06 [Pump 3
100> _e_exp 1

FSHG Tlro10 : 1
oss e foro —fitting |

—OI . IO I I1|0
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Research Subjects

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

Development of high-sensitivity superconducting detectors for CMB
polarization observations

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

Applications of terahertz sensing and imaging

EAZER R / Research Output
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The Manipulation of Actin Filamentation by THz
Irradiation

The effects of THz irradiation on the process of actin filamentation
were analyzed

Actin filamentation is activated by THz irradiation

THz irradiation did not induce actin denaturation or aggregation

TINIVYAA=DV THEF — LD LIGHMFZEE
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Dr. Yamazaki et al. have investigated the effect of THz
irradiation on the process of actin filamentation and
discovered that THz irradiation activates actin filamentation
remarkably.

In the cytoplasm, actin is an integral component of the
cytoskeleton, which plays crucial roles in a variety of cell
functions, including cell migration, adhesion, polarity and
shape change. Therefore, the manipulation technology of
actin dynamics is expected in a variety of research fields. To
confirm the effect of THz irradiation, the research group
used pyrene fluorophores introduced actin (pyrene actin).
The filamentation is generally quantified by measuring the
fluorescence of pyrene. Upon actin filamentation, the
fluorescence of pyrene actin is increased. The increase in
fluorescence from pyrene actin was significantly enhanced
by irradiation with the 0.46 THz generated by Gyrotron.
Then, we observed filamentous structures with or without
THz irradiation under microscopy and clarified THz
irradiation did not induce protein denaturation or
aggregation. There are some techniques to regulate actin
dynamics by using chemical or biological methods.
However, these methods have cytotoxicity and
genotoxicity, highlighting the importance of alternate
methods. The research group showed that THz irradiation
enhances actin filamentation without denaturing its
molecular structures. Therefore, this physical method using
THz irradiation should be a safe and novel technology for
regulating actin dynamics.
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Fig.1 @ In the cytoplasm, actin has two functional forms; monomeric and filamentous actin. The

rate of filamentation is evaluated using pyrene fused actin.
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Fig.2 : The analysis of actin filamentation
by using pyrene fluorescence and
microscopy imaging.
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Research Subjects

+  Development of low-frequency THz-QCLs by introducing novel
quantum structures

+  Development toward room temperature operation of THz-QCLs

+ Research toward realizing unexplored-frequency QCL using nitride
semiconductors

FAZER R / Research Output
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Terahertz quantum-cascade laser (THz-QCL) is promising
as an advanced THz laser source with quite small size, high
output power and narrow emission linewidth. We are
developing a high-performance THz-QCL by introducing a
novel quantum design structure and/or using a new
semiconductor material. As the operating conditions for
THz-QCLs are quite limited, i. e., the maximum operating
temperature is 200 K and the frequency range is 1 - 5 THz,
the next developing targets of the THz-QCLs are room
temperature operation and developing unexplored
frequency of 5 - 12 THz. We are researching on higher
temperature THz-QCL by introducing novel indirect
injection scheme quantum cascade structures, and recently
obtained highest operation temperature of low frequency
(<2 THz) QCL. Also, we are developing unexplored
frequency QCLs (5 to 12 THz) by using nitride-based
semiconductors.

In this fiscal year, we performed the analysis of optical
gain and optical confinement of GaN THz-QCLs. An
appropriate analysis to obtain an optical gain was
conducted by using non-equilibrium Green’ s function
(NEGF) method, taking into account the level broadening
effects by electron (e-) longitudinal optical (LO-) phonon,
e-e, and e-impurity scatterings. As a result of the analysis,
we confirmed high optical gain required for GaN-QCL room
temperature lasing. We also obtained by analysis a large
optical confinement factor for a single-metal waveguide
GaN-THz-QCL fabricated on sapphire substrate. These
results are major achievements for realizing future
high-performance GaN-QCL.

© IV TIVARIVERER TR E G CADREE BRI IC & W IREE 06 200y
(Research Scientist) ' i
Tsung-Tse Lin, Wang Ke, E 150 8 THZ oA ‘mj
Wataru Terashima, Masafumi Jo (c) = = W
. > 03 | ~ i ey
(Postdoctoral Researcher) Li Wang 2 £ 0 i 91 : NEGF 34IC& % GaN/AlGaN 2 &F A% THz-QCL
. o o . o ‘T Fi iz 1 AT a aN 2 & FE THz-
(Assistant) Tomoko Sato Optical gain and waveguide confinement in GAN-based 3 15 . P
@ - o “u. » . ) o
_ o c 00 @ I . Fig.1 : Analysis of optical gain in 2-quantum well type
THz-QCL were systematically analyzed = = 5 ey 200K ™ GaN/AIGaN THz-QCL using NEGF method
O Il:!ﬁr.lwa\rnguﬁe :/- - ._. = \_\
0f odud¥ . oo
o i i _ ilibri ! i -0.3 i e e e e e e e,
Optical gain was analyzed by non-equilibrium Green’ s function 5 0 5 10 15 T T
(NEGF) method. Position (nm) Bias (mV/period)
+ Optical gain for room temperature lasing was confirmed.
+ Large optical confinement was obtained for single metal ; ;
22 Field profile
waveguide GaN-QCL structure. C— TN 8THz |
n+ Gal K| nm L s o
=
actL 5x10% 10 pm "é’ 06
ey [ B2 : 47 74 7HIR EITfE8 L GaN % THz-QCL O
Buffer GaM uid 2 pm E . A TR DIAE CiAD DRI
Reference: K. Wang, T. T. Lin, L. Wang, W. Terashima and H. Hirayama, “Controlling loss of waveguides for © 02 l". Fig.2 : Analysis of optical confinement in the waveguide
ial GaN terah [ ing the plasma fi f doped layers” apphic s \ i :
f::re:;ifA?)pﬁ:criapr?;:izcglil:r:)trl:s: ;giga.\de asers by tuning the plasma frequency of doped layers” , Japanese Sapphire 300 g 0.0 Nl of GaN-based THz-QCL fabricated on sapphire substrate
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Research Subjects

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

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

+  Research of renewable energy using solar light

+  Generation of ultraslow muon with vacuum ultraviolet laser

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

tHZS %R / Research Output

HVE— MYV TILEBEEERARTDIHATE

« B8E (~ 100km) DASEERIE

« BWERAIZEHE S EEREDORESEE R LICERAIZE
==

c BEORF. 1A vEZ2—7y b&LTRIRARE

Observations of the upper atmosphere using resonance
scatter lidars, Laser Solution for Space and the Earth

- The observation of the physical parameters of the mesosphere
and lower thermosphere at about 100km in altitude.

- Tunable laser with wide range and very high accurate wavelength.

+ Afew spices of atoms and ions can be chosen for observation
target.

XRFRICITHBEDOBBRIRERNT—42 (Lt 30km fHAXT) HAEEICHVET, KYURBOFRICIEESICEED
FEE (BE 50-80km) ORRE THEETIVICEDHZHELH D ET, MAE LTOMEKAK LR CHZHEERTE - T
BB S EENESE 100km [HEDBEBASH SMERE TE—DDIVRTLELTELLETIVET BT ENEFHEITED
TWET, ZTDHICIET DRALIHERD 100 km (HADYEEZ KV EZLFHILTETIVERIET 5T EHNEELZDTY,
L—H—Ic KB ERBHIDABAOEFIET 28 TY ., HAIGEIIRMAREF. BHAFZER. SINAE. BLUBREREKE
EHBALT. FHEBERE - FTHRABDREPASHMER D DEEZ AIEAIRGHISHEL > 7 4 —ZE LT L

TDFAZ—DR—7T Y bE. ®FBEF - (4 TY, HEALSHREL LTRRKT 5% (Fe) PAUTL (K EDOEB
TRIEFASHFELGIDSECTHEFELTEELE T, BEFD TEERKEEFIRIRED T X)VF—HEME] (CTRIGT 5K
ROL——HZBHETEE. LAY —8ELELY 12-15 MTEEOHISEEL (HIBEYE) e . KKITEE LIEMEDERE
FHEATEEY, ZOHEABELHIMEBANY MU SEELEESOWESE A EH Y 2DHHIERE.S 1 4 — &
T,

HIBHELZ A A — Tl L —H—FR%Z 2pm REDHVHIBHELRDORRIEDOH %N DLREE THIHT 24EHH Y £7,
KRS CEREICHERELIEEL —Y—ICLd1r>yzovay - v—FTaVFRT7LFHRSA - U L—H—
ERAWSZ LT, REZEERZERZL 768-788 nm DEHE CERICERNEZOSNSVATLZRELT L., #ELA
HELEH 25 Hz THFT 120-160 mJ/pulse MBS, ET5ITE 2 BFFRREELEE (SHG) (€K >T 384-394 nm DERIE FTEE
[TlE>2TWVWEY, ZEICE. KOR 80cm NEEEE BV e BRENFHH AT LAEZRBLTVET,

2012 ENSHREZED T DY AT LIE. 55 58 REARREEHIHERAIBA 2017 £ 1 BICRIRBIEMICHRE LERAZT-
TWEY, KEF (770 nm), Fe [RF 386nm). Ca* A4 (393nm). #—OZFEITELS Nyt 74> (391 nm) DEELD
SATEE. RFPA TV OBREZHZEARTT, H7— 2 IRERETP T, 2018 EEX TR COBAZE#RELET,

Recently, the observation of the mesosphere and lower thermosphere (MLT) around 100km altitude are known to be very
important to improve for the global atmospheric numerical models for better forecast of longer periods. One of the
attractive method to investigate such an upper atmosphere region is the resonance scattering lidar (RSL), which can observe
various physical parameters at this altitude for the model evaluations. We have developed a frequency tunable RSL under
collaborations with National Institute for Polar Research (NIPR), Tokyo Metropolitan University, Shinshu University and The
University of Electro-Communication.

RSL detects the scattering signal generated by metallic atoms and ions, such as Iron (Fe) and Potassium (K) etc., which

exists in rare atmosphere with very small density around MLT. Such atoms/ions very strongly scatter light, of which the
wavelength exactly corresponds to the energy difference between the ground state and the exited state. This is, so called,
‘resonant scattering (RS)" . Since the cross section of RS is 12 to 15 orders larger than Rayleigh scattering, RSL can detect
particles with a very small mixing ratio at MLT region.
RSL is required to have very accurate wavelength tuning with a few percent of line width of resonance line of 2 pm. This
requirement has been satisfied by the injection seeding alexandrite ring laser system, whose wave length is controlled by a
very high resolution and stable wavelength meter. The laser produces Q-switched output with 120 to 160mJ/pulse in about
25Hz repetition at any wavelength between 768 and 788 nm. The pulse with wavelength between 384 and 394 nm can also
be generated with the secondary harmonics generator. A photon counting system with an 80cm aperture telescope is
employed for high sensitive receiving.

The RSL has been installed at Syowa Station (SS) in the Antarctic by the 58th Japanese Antarctic Research Expedition
(JARE58) as a prioritized project of the 9th term JARE observations in January 2017. The observations of K(770nm), Fe
(386nm), Ca*(393nm) and Auroral N,*(391nm) has been successfully conducted. The recorded data in the first year are under

analysis. The observation will be carried out until the end of 2018. 2017/08/21 Syowa (69.0S, 39.6E)
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(Senior Research Scientist)
Koichiro Shirota, Yusuke Tajima
(Research Scientist)
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Research Subjects

+  Fabrication, Design, Metrology and Simulation of ultrahigh precision
optics

- Fabrication of micro structure by precision machining

. Prototyping of precision optics in collaboration with Advanced
Manufacturing Support Team

EAZER% R / Research Output

BN FR RANS ICE W TR EFREBREL
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© O AFIVRYE Y ARETRERFE L. ) ERET IR RANS
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- ARMFE—LERVTHRETENERR

Neutron focusing experiment was successfully
conducted by developing cold neutron source at RANS

+ A cold neutron source using methyl-benzene was developed
and mounted on RANS

+ Neutron beam focusing experiment was successful

SN FRFEET — LTI, XREEFSOBBEEM
T. AF&E BREESTARMICE T 2R E #E
LTVWEYT, €BEMERBVPUEFENI S —DRE
Tld. MEERALEET TV —2 a3 v DIEAREEDH TVE
¥, BlEHE. J-PARCBL-16 (SOFIA) FAD 1 JITENLNE
ROMREE LICE8 5 LT, £FF 900mmEERfsF =
S —DFIF % BL-06 (VINROSE) E— LS A V@Al IcHESD
TWET, Blc. AFILRV LY EBWATEFERD
FREEZRINEE. B/ NEIARMEFIR RANS (T, A%
FE—LEFEETHE, 300mm DEEHFAIZ—%2AL
FHEFENRRICKIILE Lz, $ERORBGREL
DHFEME - FMIEEICK W EEXROFM A LICEE
MLTVET,

At Ultrahigh Precision Optics Technology Team, we
conduct ultrahigh precision machining, metrology and
design of optical components and systems. Research and
development of metallic-substrate neutron focusing
mirror has still making progress in precision and
performance, thus expanding application areas.
Plano-elliptical neutron focusing mirror for J-PARC BL-16
(SOFIA) has been improved in terms of precision and
reflectivity, also an entire circumference 900mm
ellipsoidal neutron focusing supermirror is being
developed for BL-06 (VIN ROSE). In addition, a cold
neutron source using methyl-benzene has developed and
mounted into RANS target station to produce cold
neutron beam. Also a focusing experiment using 300mm
ellipsoidal neutron focusing mirror was successfully
conducted. A number of collaboration and technology
transfer with companies are carried out contributing the
technological development at industries.

1: 2B 9 0 0mmAFEEBEEHEMRI S —
Fig.1 : An entire circumference 900mm ellipsoidal neutron
focusing supermirror

200 £00

2 IRANS ICBIFBAFILNV ¥
VERWAREFREINZER
W FENER

Fig.2 : A cold neutron source
using methyl-benzene and
neutron focusing experiment at
RANS

(a)An ellipsoidal neutron focusing mirror
on RANS neutron beamline

(b)Focused neutron beam spot on detector

(c)Methyl-benzene cold neutron source
mounted in RANS target station
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Research Subjects

Research and development of compact neutron system for practical use
at anytime, anywhere.

Non-destructive test technology for infrastructure.

Characterization of microstructure in steels by compact neutron source.

HAZeR R / Research Output
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Development of on-site measurement technique of
retained austenite volume fraction by compact neutron
source RANS

+  Realization of micro structure of high-strength steel sheets with
RANS.

+  Austenite phase, which has a significant influence on the
characteristics of advanced high-strength steels with good
formability was successfully measured accurately by compact
neutron source “RANS” .

The volume fraction of the austenite phase measured by “RANS”
showed a good agreement with the measurement results
obtained by large neutron facilities.

BVBBREEBNOEEZE T 2HEFRIE. SOOI YDNFLEETOLVFALNBFEN. J-PARC 75 EOREMERT
DEXMBLEIRELLOTVET., fcBlE TWOTH, ECTHHUEFIR FIRZRIRET D IRICIID/NEAYRT
B AT L) ORFE. SEAEEDTOET, TORERRIE. FHFRO/NECEREPEFRERARBENE T H51A
PRI OARRFE TH Y« NERETFIRZFA U AEHRBTEIRIC DL T, 2017 FEITHRNG 3 DORRNE
IFongd,

BEEHRG EOMBOBEELIIEHRNREDRECTH Y. FHEEHFNBEMEFRDIRS CIEEHRAFHRBEROREL
T4—=FNYyIBPRBEEENTVET, £ C. BEBLZRIREICT 2MMBFEICES TSR B DT FEDHEILICENY #dr
&Ny 27507 FREFEIFEBEDOREICK Y. FISEHDERRED IFiRAMI O/NIVT 5> TILOBBFEE 1%
EVCOBRETIHMBET 2T LICHLE Lic, ZORMZEH LIONERETFIRY AT LORIBEADFNE T,

Ric, BRYPEZRER. HELG L. BHEPELVRRICKYARHELRZIGEV S BISEATWSHRERA V7S DR
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BEICKSAV7 ) — F A2 IR TFHECEDFETY . LFITIIILEBERDER PBRIERREN LA & LTHENH
EN, BEPDEBENRZIELTE Y TERBH SN TV CRERICMARENI >V ) — FRE DR M ER 73
BEIEDOTWETY, RANS ZFAB LI IEFigsABRIs y SR8 (NPGAA) JAICK Y. EE 10l bDa> 5 1) — RERD
|8 %. kg/m® KFh SEEBFET 5 LICHIILE Lic, FRNEPHFRE AT LZEBNIBT ST iKY, 375
TIREDETEDIBIRTHEZREL THARMNERELET., RElc, 5452/ cEEEBIELIC 2 St RANS2
ORFEZMEBLE L. FILLAF VIR SEARINRZEEROIL EFIFIERICEH. &K Sm (FETETSITERE /N b

FNVEREFRZEELTVET,

In the field of innovative structural materials development for weight reduction, new non-destructive observation methods
with structural analysis technique on-site is pressing issue. The RIKEN accelerator-driven compact neutron source, RANS, has
been developed and up-dated for such important needs. Micro structure of high-strength steel sheets, which achieve
lightweight vehicles due to thickness reduction, can be measured with a form of bulk sample. Austenite phase, which has a
significant influence on the characteristics of advanced high-strength steels with good formability was successfully measured,
and the volume fraction of the austenite phase showed a good agreement with the measurement results obtained by large
neutron facilities, i.e., the discrepancy was only 1%, which demonstrated the possibility of compact neutron sources to be
used on-site in the manufacturing field.

For the non-destructive test methods with fast and slow neutrons for such infrastructures as bridges, high-ways, common
roads, its high penetration power and high sensitivity for many elements play quite important roles. Salt damage of bridges
not only around sea coasts but mountain area is now serious problem. We have succeeded to evaluate salt concentration less
than 1kg/m? to 20kg/m? for the thick concrete slab with using neutron induced prompt gamma ray analysis method. 1.2 ~
2.5 kg/m?is shown in “Standard Specification for Concrete Structures” as the limit with which steel corrosion starts.
Proto-type of transportable compact neutron source, RANS2 accelerator has been developed with ECR-ion source, and three
folds RFQ for 2.49 MeV proton energy.

2 Full angle (300 min)

« Measured data =4
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Lattice spacing /A ECR ion source (right) and RFQ tube (left)
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Fig.1 : Low background neutron diffractometer at RANS (left) and
diffraction peaks for dual phase steel for austenite volume fraction
analysis (right).

B2:RANS2 FlG FHRINEeE ECRA A >R (H) & RFQ, FBHT > 7 (FRE)
Fig.2 : Proton linac for RANS2, ECR ion source (right), RFQ (left). Solid state
Amplifire (center behind)
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Research Subjects

Design, manufacturing, modification and development of
experimental apparatuses

Facility management of the machine shop and technical assistance for
project

Advanced manufacturing development and support such as 3D

printer or ultraprecision machining

MREDERBEICED < HREBRARZRE & STinbil T
fiTFA %z R
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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

586 manufacturing request was processed in FY2017 from all
RIKEN sectors

Advanced technological developments such as 3D printer and

ultraprecision machining was conducted

EMEETEF—LATIE. HAEREOKEICEDE.
RICH B RBEBZDRET - SBRmOEHWMNT. HHIIT.
BR - BTEROKG - ®HIE. AZAMIGEEBLT
B DOEBEESIEIT D EEBNELTVEY, T
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BROBER EZIKICThIE>TWET, 2017 FEEIL. 2
T 586 (FOIT/EKEEL B W E LTz, 2015 EEHLS. 2
EEELOBEMENET L. MAGARELELFETES
K2ICTBEE MABOEEZRY H—EXDMA LI
BHTWVWET, TIEFICE. NC RV ZV T80 22— W
BMIESE. L—HY Ui FEes - 7517 X8k
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MIHT>TVET, &VIENGETIESZEERDD.,
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112017 EEQITIEZAHRE S UHKRET
Fig.1 : Manufacturing request in number and sectors of RIKEN as for FY2017

m Global Research Cluster

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 586
manufacturing requests from all the RIKEN research
sectors in FY2017. Especially requests from Brain Science
Research Institute is increasing. User fee was updated for
FY2015 and several external funds can be accepted. A
number of 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.
Manufacturing of precision optics are conducted in
collaboration with ultrahigh precision optics technology
team.

Inductive Plasma Things

Brain slice bubbler

Laser excitation test modules

Teoth meld by 3D printer

2 BIRESRSEROA

Fig.2 : Examples of manufactured apparatuses
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K. Toda, K. Isobe, K. Namiki, H. Kawano, A. Miyawaki, and K. Midorikawa, “Interferometric temporal focusing microscopy using
three-photon excitation fluorescence,” Biomed. Opt. Express 9, 1510-1519, (2018).

D. Serien, H. Kawano, A. Miyawaki, K. Midorikawa, and K. Sugioka, “Femtosecond Laser Direct Write Integration of Multi-Protein
Patterns and 3D Microstructures into 3D Glass Microfluidic Device,” Appl. Sci.-Basel 8, 147, (2018).

V. H. Trinh, T. Morishita, E. J. Takahashi, and K. Midorikawa, “Probing two-electron dynamics of helium in time domain via
fluorescence channel,” Journal of Electron Spectroscopy and Related Phenomena 220, 133-136, (2017).

C.R. Locke, T. Kobayashi, T. Fujiwara, and K. Midorikawa; “Selective photoionization of palladium isotopes using a two-step
excitation scheme” , Appl. Phys. B 123, 240, (2018).

T. Murakami, N. Saito, Y. Komachi, K. Okamura, T. Michikawa, M. Sakashita, S. Kogure, K. Kase, S. Wada, and K. Midorikawa, “High
spatial resolution survey using frequency-shifted feedback laser for transport infrastructure maintenance, “ Journal of Disaster
Research 12, 546, (2017).

Y. Fu, E. J. Takahashi, and K. Midorikawa, “Energy Scaling of Infrared Femtosecond Pulses by Dual-Chirped Optical Parametric
Amplification,” I[EEE Photonics Journal 9, 1-8, (2017).

K. Toda, K. Isobe, K. Namiki, H. Kawano, A. Miyawaki, and K. Midorikawa, “Temporal focusing microscopy using three-photon
excitation fluorescence with a 92-fs Yb-fiber chirped pulse amplifier,” Biomed. Opt. Express, 8, 2796-2806, (2017).

(2) &E - ##557x £~ Book Editions, Review Papers

1.

RS, FRERA B/ DNETth—  AN=AR, IR FFE , AEE, IR, RS, &RE, "BEEIBAF v =275
42— b URIVAEROBEREICEIF T, L— -3, 45,403-407, (2017).

TREFRER , 3 RK , ek, "R ERU VAT RNV RFIERW T FEFRROEA , L—F K, B4 EE LS,
212-216,(2017).

REFAEL, BR)IIERK R)ITesE T P RRIFEDER" RV 27 b B 55%, % 35, 24-30,(2017).

BERESR, "RERA A — TV JREEE R L E ¥ B SN FEICBEMEBRA |, £RDRE , 68,394-395, (2017).

(3) #B1#F8E  Invited Talks

1.

0.
10.
1.

12.

T. Okino., Y. Nabekawa. K. Midorikawa, “Observation of ultrafast molecular dynamics with a-few-pulse attosecond pulse train,” 14th
International Conference of Computational Methods in Sciences and Engineering (ICCMSE 2018), Thessaloniki, Greece, March ,
(2018).

T. Okino, Y. Nabekawa, K. Midorikawa, “Attosecond Molecular Dynamics Investigated with A-few-pulse Attosecond Pulse Train,” The
10th Asian Symposium on Intense Laser Science (ASILS10), Dubai United Arab Emirates, March, (2018).

K. Midorikawa, “Multi-Port Intra-Cavity High Harmonic Generation in Yb:YAG Thin Disk Mode-Locked Oscillator with MHz Repetition
Rate,” 10t Asian Symposium on Intense Laser Science, Sharjah, UAE, March , (2018).

E. J. Takahashi, “Generation of TW-scale mid-IR femtosecond pulse using dual-chirped optical parametric amplification,” SPIE.
Photonics USA, West, January , (2018).

K. Midorikawa, “Next generation high-order harmonic sources,” International Conference on Extreme Light, Szeged, Hungary,
November, (2017).

K. Midorikawa, “Next generation high-order harmonic sources,” International Symposium on Ultrafast Intense Laser Science 2017,
Lijiang, China, November, (2017).

E. J. Takahashi, “High-energy ultrafast infrared femtosecond pulse by dual-chirped OPA - towards multi-TW infrared pulses -,” 2017
Ireland-Japan Collaboration Workshop, Ireland, November, (2017).

K. Midorikawa, “High power laser technology for next generation high-order harmonic sources,” Advanced solid state lasers
conference, Nagoya, Japan. October, (2017).

K. Midorikawa, “High-order harmonics: Application and Prospects,” OSA Laser Congress, Nagoya, Japan. October, (2017).

E.J. Takahashi “High-energy infrared femtosecond pulse for attosecond sciences,” Ultrafast Optics 2017, USA, October, (2017).

Y. Nabekawa, T. Okino, and K. Midorikawa “Observation and control of sub-10 fs dynamics in molecules using intense XUV
attosecond pulse trains,” 2nd International Symposium on Attosecond Science, Japan, August., (2017).

E. J. Takahashi, Y. Fu, and K. Midorikawa, “High energy infrared technology for intense high harmonic generation,” The 12th



CLEO-PR, Singapore, August., (2017).

13. K. Midorikawa, “Next generation high-order harmonic sources, “ Nonlinear Optics, Waikoloa, Hawaii, July, (2017).

14. K. Midorikawa, “Next generation high-order harmonic sources and applications,” The 8th Shanghai-Tokyo Advanced Research
symposium on Ultrafast Intense Laser Science, Dunhuang, China, May, (2017).

15. K. Midorikawa, “Next generation high harmonic sources and applications,” The 2017 CLEO Conference, San Jose, CA, USA, May,
(2017).

16. BEER EE, WA SR, FF5LFE, B BE, &I RE, “REEHERD in-situ FEFFEFTHE L EZDORBEICK DRI A —Y
VUBENWE ) BAKNERT + b EAF I ALMARIIN—TEREY VRITL TTLFITIVAA=I VT I RN SRS CIRE.
HFR. 7T —2EINE COME LRNEHIENOBE), RR, 286 8,(2018).

17. BEEB Efh, K B, AT 5h=, 2he B, %) 523, "RZERETERMNZ BV S FEBEEORBA A —I > JieEhm L " L—
P-FRFMHERE 38 EEXAR, REB, 1826 H,(2018).

18. WEFRDK, #)IIRXK , #)17E, "7 MR T — U InFokt, L— YV —Z2FWHERE 38E, =&, 1 5 24 8, (2018).

19. SREFRSK, 881K, #1153, "7 FORIFOER [/ UVAFTRAD SDF LA F 37 XFHAIN " REFHFEEMIEEE - L —F—
TIATVRABRY VRI T E 3T BRENEFRET ATV ALIF+— ,BR, 128 14 8, (2017).

20. TS, HERE, HBIIREK, RF-DFO7 MWEFHAF I 7 ADEFHA" 2017 F5 78 BISAYIEF RUEZMHER , &8,
9R5H8,(017).

21, BEERE(A, WRIITRE, BRIV ADRZEEGIEIC L DIEFRBEMA A=YV ) OPIE 17T A —T w24 — UNAF A A=Y
v ESERENORRE, #E, 4821 8,(2017).

(4) |8, YVERIVL, £XF—XM#  Meeting, Symposiums and Seminars
1. 2nd International Symposium on Attosecond Science, Wako, Japan, August 26, (2017).

(5) F¥EFFE ~ Patent Applications
1. BEER=E(R, ®IRE, MARE, B &7, "BISEFERT, 158 2018-033251, HFER 201842 A 27 H.

HBEEDFEHAZF — L Ultrafast Spectroscopy Research Team

(1) ERFERX (accept Z28)  Original Papers

1. H.Kuramochi, S. Takeuchi, K. Yonezawa, H. Kamikubo, M. Kataoka, and T. Tahara, “Probing the early stages of photoreception in
photoactive yellow protein with ultrafast time-domain Raman spectroscopy,” Nat. Chem. 9, 660-666, (2017).

2. T.Otosu, K. Ishii, H. Oikawa, M. Arai, S. Takahashi, and T. Tahara, “Highly heterogeneous nature of the native and unfolded states of
the B domain of protein A revealed by two-dimensional fluorescence lifetime correlation spectroscopy,” J. Phys. Chem. B, 121,
5463-5473, (2017).

3. W.Pao, K. Hanaoka, T. Fujisawa, S. Takeuchi, T. Komatsu, T. Ueno, T. Terai, T. Tahara, T. Nagano, and Y. Urano, “Development of an
azo-based photosensitizer activated under mild hypoxia for photodynamic therapy,” J. Am. Chem. Soc., 139, 13713-13719, (2017).

4. K.Inoue, P. C. Singh, S. Nihonyanagi, S. Yamaguchi, and T. Tahara, “Cooperative hydrogen-bond dynamics at a zwitterionic
lipid/water interface revealed by 2D HD-VSFG spectroscopy,” J. Phys. Chem. Lett., 8, 5160-5165, (2017).

5. J.B.Swadling, K. Ishii, T. Tahara, and A. Kitao, “Origins of biological function in DNA and RNA hairpin loop motifs from replica
exchange molecular dynamics simulation,” Phys. Chem. Chem. Phys., 20, 2990-3001, (2018).

6. S.Tahara, S. Takeuchi, R. A. Yoshizumi, K. Inoue, H. Ohtani, H. Kandori, and T. Tahara, “Origin of the reactive and non-reactive
excited states in the primary reaction of rhodopsins: pH dependence of femtosecond absorption of light-driven sodium ion pump
rhodopsin KR2,” J. Phys. Chem. B, 122, 4784-4792, (2018).

7. H.Kuramochi, S. Takeuchi, and T. Tahara, “Ultrafast photodissociation dynamics of diphenylcyclopropenone studied by
time-resolved impulsive stimulated Raman spectroscopy,” Chem. Phys. in press.

(2) EE - #8557 &~ Book Editions, Review Papers

1. S.Nihonyanagi, S. Yamaguchi, and T. Tahara, “Ultrafast dynamics at water interfaces studied by vibrational sum-frequency
generation spectroscopy,” Chem. Rev., 117, 10665-10693, (2017).
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2.
3.

BEE, BREEES < D IGEDERL & T DRISEMR VI BADISA ) DR, 66, 155-163, (2017).
AHPE , BRAT, "“RITHNE  ZBVINTEDREAF 29 A% AL T % R EEEMRENCEESRLOE LT, BANE
F4st, 72,854-861, (2017).

(3) $B#F8E  Invited Talks

1.

12.
13.

20.

21.

B, REEE S I U DNEDBRL E ZFDHRISEEZ VNI BENDIGA " T 29 FE BADAFZRENEER , BR, 58
23 H~25H,(2017).

FEE— , "\TF O A VEHIRBFEEREDEZ BV CREKDBERA A IV X " DFHHARSR KOBFAEE - ¥R
RS 25,6 B 12 H,(2017).

HEAT, "FLODHETAORREEISBICK 2EBHNFREAAN T IV ADOME | RRTEAFEFRER#BER , ®R, 68158,
(2017).

HEATE , " ZRTEAEMEEDHICL DRV INVBEOIA VAR AAF IV RADMRE " Vi RY UL EREDOFRSHE Lk
Flexibility and function of proteins, £ 17 EIHAEZERERNFRFR, @Y, 6 H 20 H~6 A 22 H, (2017).

T.Tahara, “Femtosecond nuclear dynamics of photo-induced structural changes of metal complexes,” 22nd International
Symposium on Photochemistry and Photophysics of Coordination Compounds (ISPPCC 2017), Oxford, UK, July 9-14, (2017).

S. Takeuchi, H. Kuramochi, M. Iwamura, K. Nozaki, T. Tahara, “Ultrafast time-domain Raman study of bond strengthening in
oligomers of Au(l) complex,” International Conference on Time Resolved Vibrational Spectroscopy (TRVS2017), Cambridge, UK,
July 16-21, (2017).

T. Tahara, “Ultrafast dynamics at water interfaces studied by time-resolved HD-VSFG,” The International Workshop on Nonlinear
Optics at Interfaces, Dalian, China, July 24-28, (2017).

T. Tahara, “Tracking structural dynamics of complex molecules by femtosecond time-domain Raman spectroscopy,” Telluride
Science Research Center (TSRC) Workshop "Vibrational Dynamics", Telluride, USA, July 31-August 4, (2017).

K. Ishii, T. Tahara, “Development and application of two-dimensional fluorescence lifetime correlation spectroscopy,” The 6th Asian
Spectroscopy Conference , Hsinchu, Taiwan, September 3-6, (2017).

. T.Tahara, “Ultrafast dynamics at water interfaces revealed by time-resolved heterodyne-detected vibrational sum-frequency

generation,” The 6th Asian Spectroscopy Conference, Hsinchu, Taiwan, September 3-6, (2017).

. H. Kuramochi, S. Takeuchi, M. lwamura, K. Nozaki, T. Tahara, “Capturing structural snapshots of tight Au-Au bond formation in [Au

(CN)*] oligomers by ultrafast time-domain Raman spectroscopy,” The 6th Asian Spectroscopy Conference, Hsinchu, Taiwan,
September 3-6, (2017).

ZAMIESSE , “H LI D YOEIC K BERAEDOD FRE " EILAFEIERL=F—, 5,11 B 17 8, (2017).

T. Tahara, “Primary process of photo-responsive proteins studied by femtosecond time-domain Raman spectroscopy,” DAE - BRNS
Trombay Symposium on Radiation & Photochemistry, Mumbiai, India, January 3-7, (2018).

T. Tahara, “Femtosecond dynamics of photo-induced structural changes of metal complexes,” Department Seminar, Indian
Institute of Science Education and Research (IISER) Bhopal, India, January 8, (2018).

. H.Kuramochi, S. Takeuchi, M. lwamura, K. Nozaki, T. Tahara, “Direct observation of ultrafast structural dynamics in [Au(CN)*]

oligomers upon photo-induced tight Au-Au bond formation,” The 10th Asian Conference on Ultrafast Phenomena (ACUP 2018),
Hong Kong, January 7-10, (2018).

T.Tahara, “Novel single-molecule spectroscopy: microsecond structural dynamics of protein, DNA and RNA revealed by two
-dimensional fluorescence lifetime correlation spectroscopy (2D-FLCS) ,” Department Seminar, Indian Institute of Technology (IIT)
at Bombay, Mumbai, India, January 9, (2018).

B, "NEEE S I VONETRAIDTOBEEEESL A+ IV X B REaRE - nHET -3 v 7 B, 1 B 23 H
~24H,(2018).

. BYRt BEREEEE S I VO NETHEANISEM R VINVEDT T LM RBEL M FI VR ) L— Y —ZXFWEERE 38

ElFERAR, R&#, 1 B 24 H~ 26 H,(2018).

. BHRE , "EREDFORA OB EAF IV AD—DFER, E14ERT VA M) LT+ b2V ARES  HXH, 2868,

(2018).

T. Tahara, “Femtosecond time-domain Raman spectroscopy,” Symposium on “90 Years of Raman Effect: Current Status and Future
Direction,” Indian Institute of Science, Bangalore, India, February 27-March 2, (2018).

B, B8 VAN E BV ENE SR I\ EORSREIEE L 1+ 2 7 ZBH " 2017 FESE 2 BN/ BEMES, B4,



22.

23.

3H6H~7H,(2018).

T. Tahara, “Ultrafast primary process of photo-responsive proteins revealed by femtosecond Raman spectroscopy,” 255" ACS
National Meeting & Exposition, Symposium: Ultrafast Spectroscopy Meets Chemistry, Materials and Biology (ANYL), New Orleans,
USA, March 18 - 22, (2018).

K. Ishii, “Microsecond biomolecular dynamics observed at the single molecule level using two-dimensional fluorescence lifetime
correlation spectroscopy,” BALERE 98 RIEZFERT7 VT7EEY VRIY UL Mg, 3 B 20 B~ 23 H, (2013).

(4) |E. YVRIVL, £XF—X# ~ Meeting, Symposiums and Seminars

1.
2.

o ok W

RAP 4z = +—, “Raman microscopy beyond the limit - BRBR&E#BZ % > < IEMES - #03¢, 4 B 14 H, (2017).

t = +—,“Using Molecular Vibrations to Observe and Control Electronic Dynamics in Organic Materials and Devices,” ¥13¢ , 4 B 20
H,(2017).

t =+ —, "Adsorption characteristic of halide anion in Langmuir monolayer / water interfaces,” ¥13¢ , 4 B 24 B, (2017).

t = +—, “Bio-molecules on solid supported model cell membranes investigated by SFG-VS,” #15%¢, 12 B 4 B, (2017).

t = +—, "Photo-physical properties of new molecular materials for solar cells,” #13¢, 12 B 20 B , (2017).

+t = +—, “Energy Transfer Dynamics of Natural and Artificial Photosynthetic Reaction Investigated by Femtosecond Transient
Absorption Spectroscopy,” #13%,3 B 29 B, (2018).

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

(1) ERFERX (accept 22 L)  Original Papers

1.

10.

1.

12.

N. Minamino, T. Kanazawa, R. Nishihama, K. T. Yamato, K. Ishizaki, T. Kohchi, A. Nakano, and T. Ueda: “Dynamic reorganization of the
endomembrane system during spermatogenesis in Marchantia polymorphs,” J. Plant Res. 130, 433-441, (2017).

Y. Ito, K. Toyooka, M. Fujimoto, T. Ueda, T. Uemura, and A. Nakano: “The trans-Golgi network and the Golgi stacks behave
independently during regeneration after Brefeldin A treatment in tobacco BY-2 cells,” Plant Cell Physiol. 58, 811-821, (2017).

S.S. Sharma, K. Yamamoto, K. Hamaji, M. Ohnishi, A. Anegawa, S. Sharma, S. Thakur, V. Kumar, T. Uemura, A. Nakano, and T.
Mimura: “Cadmium-induced changes in vacuolar aspects of Arabidopsis thaliana,” Plant Physiol. Biochem. 114, 29-37, (2017).

A. Yamagami, C. Saito, M. Nakazawa, S. Fujioka, T. Uemura, M. Matsui, M. Sakuta, K. Shinozaki, H. Osada, A. Nakano, T. Asami, and T.
Nakano: “Evolutionarily conserved BIL4 suppresses the degradation of brassinosteroid receptor BRIT and regulates cell elongation,”
Sci. Rep. 7,5739, (2017).

K. Kobayashi, F. Suemasa, H. Sagara, S. Nakamura, Y. Ino, K. Kobayashi, H. Hiramatsu, T. Haraguchi, K. Kurokawa, T. Todo, A. Nakano,
and H. Iba: “MiR-199a inhibits secondary envelopment of herpes simplex virus-1 through the downregulation of Cdc42-specific
GTPase activating protein localized in Golgi apparatus,” Sci. Rep. 7, 6650, (2017).

N. Inada, K. Ebine, E. Ito, A. Nakano, and T. Ueda: “Constitutive activation of plant-specific RAB5 GTPase confers increased resistance
against adapted powdery mildew fungus,” Plant Biotech. 34, 89-95, (2017).

A. Yamagami, C. Saito, M. Sakuta, K. Shinozaki, H. Osada, A. Nakano, T. Asami, and T. Nakano: “Brassinosteroids regulate vacuolar
morphology in root meristem cells of Arabidopsis thaliana,” Plant Signal. Behav. in press.

Y. Ito, T. Uemura, and A. Nakano: “Golgi Entry Core Compartment functions as the COPIl-independent scaffold for ER-Golgi
transport in plant cells,” J. Cell Sci. 131, jcs203893, (2018).

C. Sanchez-Rodriguez, Y. Shi, C. Kesten, D. Zhang, G. Sancho-Andrés, A. Ivakov, E. R. Lampugnani, K. Sklodowski, M. Fujimoto, A.
Nakano, A. Bacic, I. S. Wallace, T. Ueda, D. van Damme, Y. Zhou, and S. Persson: “The cellulose synthases are cargo of the TPLATE
adaptor complex,” Mol. Plant 11, 346-349, (2018).

Y. Suda, H. Tachikawa, I. Inoue, T. Kurita, C. Saito, K. Kurokawa, A. Nakano, and K. Irie: “Activation of Rab GTPase Sec4 by its GEF Sec2
is required for prospore membrane formation during sporulation in yeast Saccharomyces cerevisiae,” FEMS Yeast Res. 18, fox095,
(2018).

K. Takemoto, K. Ebine, J. C. Askani, T. Goh, K. Schumacher, A. Nakano, and T. Ueda: “Distinct sets of tethering complexes, SNARE
complexes, and Rab GTPases mediate membrane fusion at the vacuole in Arabidopsis,” Proc. Natl. Acad. Sci. U. S. A, in press.

S. Tanabashi, K. Shoda, C. Saito, T. Sakamoto, T. Kurata, T. Uemura, and A. Nakano: “A missense mutation in the NSF gene causes
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abnormal Golgi morphology in Arabidopsis thaliana,” Cell Struct. Funct. 43, 41-51, (2018).
13.  N.Minamino, T. Kanazawa, A. Era, K. Ebine, A. Nakano, and T. Ueda: “RAB GTPases in the basal land plant Marchantia polymorpha,”
Plant Cell Physiol., in press.

(2) EE - f#5i% & Book Editions, Review Papers
1. Y.Suda, K. Kurokawa, and A. Nakano, “Regulation of ER-Golgi transport dynamics by GTPases in budding yeast,” Frontiers Cell Dev.
Biol. 5,122, (2018).

(3) 1B1¥5EE . Invited Talks

1. K. Kurokawa, “4D imaging of cargo delivery in maturing Golgi cisternae in S. cerevisiae,” Gordon Research Conference on Molecular
Membrane Biology, Andover, NH, USA, July 17, (2017).

2. A.Nakano, “Membrane traffic unveiled by super-resolution live imaging: expectations for exosome research,” 9th Annual Meeting
of the Japanese Association for RNAi and 4th Annual Meeting of Japanese Society of Extracellular Vesicles, Hiroshima, Japan,
September 1, (2017).

(4) &8, YVERIIL, ©ZF—F#  Meeting, Symposiums and Seminars
1. B VRIILTES - B - <4 OTHRETRIOTDIR & RSk F10E, 6 B 28 B, (2017).
2. Taiwan-Japan Joint Meeting on Bioimaging for Young Researchers, Taipei, November 1-2, (2017).

(5) ¥¥5FHiFE ~ Patent Applications

1. FEEE, mRE, XL > XOREHIES AR U HAEMES X7 L 55585 6143098, sREEERX 2017 E58 198 .

2. ERKE, PEEE, T 2ETEE. B AT LABLUT—2ETAE (BREHRICE D CEEANET IR 12— 3
V), B HFEES PCT/JP2017/021420,2017 E6 B9 H .

(6) WHEINETEE- FEY I X Topics

1. REEATFHX (Plant Cell Physiol.) HEEED Editor-in-Chief’s Choice IGEIENE LTc, (TBEEEE B1)

2. BEMT7LAVU—=X,"JIVIHREROES TGECCOL” ,2017 11 A 14 H

3. REBEATFHRX (.CellSci.) HEEED First Person Interview |TEIENE Lz, (M1BEEE) B8R)

4. EWHAZRERE  FEST EYIMEEICEHT B IV IETER - HEREEORRIC K SR 20183 A 15 H

N FHMTEAZEF — L. Biotechnological Optics Research Team

(1) FREE#RX (accept ZFT5) . Original Papers

1. lwano S, Sugiyama M, Hama H, Watakabe A, Hasegawa N, Kuchimaru T, Tanaka KZ, Takahashi M, Ishida Y, Hata J, Shimozono S,
Namiki K, Fukano T, Kiyama M, Okano H, Kizaka-Kondoh S, McHugh TJ, Yamamori T, Hioki H, Maki S, Miyawaki A. : “Single-cell
bioluminescence imaging of deep tissue in freely moving animals,” Science, 359 (6378): 935-939, (2018).

2. TodaK, Isobe K, Namiki K, Kawano H, Miyawaki A, Midorikawa K. : “Interferometric temporal focusing microscopy using
three-photon excitation fluorescence,” Biomed. Opt. Express, 9 (4): 1510-1519, (2018).

3. Shitashima Y, Shimozawa T, Asahi T, Miyawaki A. : “A dual-ligand-modulable fluorescent protein based on UnaG and calmodulin,”
Biochem. Biophys. Res. Commun., 496 (3): 872-879, (2018).

4. Sakaue-Sawano A, Yo M, Komatsu N, Hiratsuka T, Kogure T, Hoshida T, Goshima N, Matsuda M, Miyoshi H, Miyawaki A. : “Genetically
Encoded Tools for Optical Dissection of the Mammalian Cell Cycle,” Mol. Cell, 68(3): 626-640. e5., (2017).

5. TodaK, Isobe K, Namiki K, Kawano H, Miyawaki A, Midorikawa K. : “Temporal focusing microscopy using three-photon excitation
fluorescence with a 92-fs Yb-fiber chirped pulse amplifier,” Biomed. Opt. Express, 8 (6): 2796-2806., (2017).

6. Watanabe T, Seki T, Fukano T, Sakaue-Sawano A, Karasawa S, Kubota M, Kurokawa H, Inoue K, Akatsuka J, Miyawaki A. : “Genetic
visualization of protein interactions harnessing liquid phase transitions,” Sci. Rep., 7: 46380, (2017).



(2) $B#%#®  Invited Talks

1. Atsushi Miyawaki “Cruising inside cells: New Fluorescent Probes and New Perspectives in Bioscience, “ 2017 SGP Meeting, Woods
Hole, September 8, (2017).
ERHEE DA ERBFORIRCE " 8 5 B A & REES 4L, 7 B 13 B, (2017).
Atsushi Miyawaki “Cruising inside cells,” International Symposium on Imaging Frontier 2017, Tokyo, July 9, (2017).

4. Atsushi Miyawaki " 8th International Symposium on Autophagy(ISA), Nara, May 29 - June 1, (2017).

(3) =@ YVRIIL, £XF—Z#  Meetings, Symposiums and Seminars
1.t X7 — Luke D. Lavis “Designing brighter dyes for advanced fluorescence microscopy” =A% ,1 B 30 H (2018) .

4) FEINERIE FEY I X Topics
FEFE 11\ TRHORS IR ICERRTEDATENFEIN T X7 L AkaBLL , 2018 FE3 8 11 H
REFREEAT) TR DFRE A BRI CERERTEDATENFEN > AT L AkaBLI ,2018 3 A 9H
BEFE 7@ THOFBEIHRENICHRTEDATLENRAN T A7 L AkaBLIJ ,2018 EE3 B 8 H
FeroHiE S TRHODFRER % IHREMICERR TEBATEMHRIL A7 L AkaBLI ,2018 E3 B 1 H
(EEZTHBRAE [HOFBEIEBEIICERRTESATENRIC A7 L AkaBLI ,2018F 2 A 28 H
BRITEHE 33 E ORI EZIHRENICERRTEDATENFIN T X7 L AkaBLI] ,20185F 2 A 23 H
TLEEHR 17y R E—Z2 7] TMOFRERZIFHSENICEHRTED ATEMRN > A7 L AkaBLI ,2018 52 B 23 H

N o v AW =

“»

BRI =7 ) JHEF—L  Space-Time Engineering Research Team

(1) ERFERX (accept Z28)  Original Papers

1. T.Takano, R. Mizushima, and H. Katori: “Precise determination of the isotope shift of 8Sr — #Sr optical lattice clock by sharing
perturbations,” Appl. Phys. Express 10, 072801, (2017).

2. N.Ohmae, N. Kuse, M. E. Fermann, and H. Katori: “All-polarization-maintaining, single-port Er:fiber comb for high-stability
comparison of optical lattice clocks,” Appl. Phys. Express 10, 062503, (2017).

(2) EZ . f#i% & Book Editions, Review Papers

1. BWHEE,"TEFFHAL ~ AEFRETEDLC S ~" #IBRE (T IV X% L2018 F 4 BS No.658.

2. BESE,1—Yr0v Y - ECTEHHAETES - EFIRREBEEFER (BEFERBEFSR ), Vol.100, No.11, p.1303-1308,
(2017).

. FE, BEEER, FHER SR WEE—RL. RBE—, YR FREHCL2ERBE " BF (BKEEE), 2017 F 1285 .

4. BHEE, BANE, E0nl, SISER , R TFRETORBRBELLRIC KL 2FEEA ) ISEE (ISAEER ), 886 &,
F£115,p.972,(2017).

5. KEIERR, "BMEHILICKZHERBOER) 7 1IN 71 (AEBMEHE), Vo.33,No.1, (2018).

(3) #B1F:8%  Invited Talks

1. Hidetoshi Katori, “Reading 18th decimal places of time with optical lattice clocks: miniaturization and new application,” MEMS
Engineer Forum, Tokyo, April 26-27, (2017).

2. Hidetoshi Katori, “Optical lattice clocks and their applications,” International Conference on Laser Spectroscopy, ICOLS2017, Palais
des Congres, Arcachon, France, July 2-8, (2017).

3. Hidetoshi Katori, “Connecting optical lattice clocks at 10 uncertainty,” The 24th Congress of the International Commission for
Optics, ICO-24, Tokyo, Japan, August 21-25, (2017).

4. Hidetoshi Katori, “Optical Lattice Clocks: Reading the 18th Decimal Place of Frequency,” SPIE Photonics West 2018, San Francisco,
United States, January 30 — February 1, (2018).

5. Noriaki Ohmae, “Frequency comparison of optical lattice clocks,” The 3rd Australia New Zealand Conference on Optics and
Photonics (ANZCOP 2017), Queenstown, New Zealand, December 4-7, (2017).
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KEER , AME® , M. E. Fermann, EIFE , SR FREORRELRICAT HBEES2REEFIIVET LT 74/ LOH
5, L —Z2FMHERE 38 MFRKE, RETHEEEHPIHOE,1 524 H~26H,(2018).

BARNE , WRFESHDRRT 2SR ERAREETA E T ORBLIcEIT T " 8 33 BB FRFET7 5S4 7V A2+ — DA
R LORMOIER | BIEESRAFHEF v >/\X,3 A3 H,(2017).

EARS R FEHC K SBRETADORR L ZONA " % 37 BISRAEFRET S 7V A2 —  BRRAFNER—IV,
128148 ,(2017).

E{RIBERNEBAZEF — L Image Processing Research Team

(1) RE®RX (accept ZF L)  Original Papers

1.

10.

1.

12.

13.
14.

A. Sakane, S. Yoshizawa, H. Yokota, and T. Sasaki, “Dancing Styles of Collective Cell Migration: Image-Based Computational Analysis
of JRAB/MICAL-L2,” Frontiers in Cell and Developmental Biology, Vol. 6, Article 4, pp. 1-7, (2018).

D. Bashkirova, S. Yoshizawa, R. Latypov, and H. Yokota, “Fast L1 Gauss Transforms for Edge-Aware Image Filtering,” Proceedings of
the Institute for System Programming of the Russian Academy of Sciences (Proc. ISP RAS), Vol. 29, issue 4, pp. 55-72, (2017).

D. Bashkirova, S. Yoshizawa, R. Latypov, and H. Yokota, “Fast L1 Gauss 2D Image Transforms,” Proceedings of Spring/Summer
Young Researchers’ Colloquium on Software Engineering, pp. 145-149, (2017).

N. Furushiro, H. Yokota, S. Nakamura, K. Fujisaki, Y. Yamagata, M. Kokubo, R. Himeno, A. Makinouchi, T. Higuchi, “Three-Dimensional
Observation of Microstructure of Bone Tissue Using High-Precision Machining,” International Journal of Automation Technology 11
(6):883-894,2017. DOI 10.20965 / ijat.2017.p0883

FEE, PRIECT, BEH BFX, 3 RITA T 1 RERD / 1 XBRZE " Proceedings of Symposium on Sensing via Image
Information (Proc. SSII), pp. S02-1S2-07: 1-6, (2017).

H. Saito, H. Nishizumi, S. Suzuki, H. Matsumoto, N. leki, T. Abe, H. Kiyonari, M. Morita, H. Yokota, N. Hirayama, T. Yamazaki, T. Kikusui,
K. Mori, and H. Sakano, “Immobility responses are induced by photoactivation of single glomerular species responsive to fox odour
TMT” , Nature Communications, Vol. 8, Article number: 16011, (2017).

K. Omodaka, G. An, S. Tsuda, Y. Shiga, N. Takada, T. Kikawa, H. Takahashi, H. Yokota, M. Akiba, T. Nakazawa, “Classification of optic
disc shape in glaucoma using machine learning based on quantified ocular parameters,” PLOS ONE, (2017).,

DOI: 10.1371/journal.pone.0190012

V. Odedo, M. Yavuz, F. Costen, R. Himeno, H. Yokota, “Time Reversal Technique based on Spatio-Temporal Windows for Through
the Wall Imaging,” Article in IEEE Transactions on Antennas and Propagation 65, 6, PP.3065 — 3072,

DOI: 10.1109/TAP.2017.2696421 (June 2017 )

A. M. Abduljabbar, M. E. Yavuz, F. Costen, R. Himeno, H. Yokota, “Continuous Wavelet Transform-Based Frequency Dispersion
Compensation Method for Electromagnetic Time-Reversal Imaging,” IEEE Transactions on Antennas and Propagation, 65, 3,
pp.1321-1329, (2017).

Y. Chang, H. Yokota, K. AbeChia-Tong, T. Tasi, “Automated Detection and Tracking of Cell Clusters in Time-Lapse Fluorescence
Microscopy Images,” Journal of Medical and Biological Engineering, 37, 1, pp 18-25, February, (2017),
DOI:10.1007/540846-016-0216-y

Y. Mimura, S. Takemoto, T. Tachibana, Y. Ogawa, M. Nishimura, H. Yokota, and N. Imamoto, “A statistical image analysis framework
for pore-free islands derived from heterogeneity distribution of nuclear pore complexes,” Scientific Reports, Vol. 7, Article number:
16315, (2017).

AR EF, M A, %HE [EZ , Howard Riezman, #H FX , "BERIEEOMEESTHER> X T Lz AL e RREREFIBO B8t
Bigt > 7RI L (SSI2017), Proc. pp. SO1-1S1-18: 1-7, (2017).

S. Oyama, “Intraoperative Minute Body Structure Image Separation via Near Infrared Camera,” JSSH(Japanese), 898-901, 2018.
finH 2, #H 5K, 5 AN1E, JRIE F183, 1% REARR, #5K 8RR, Fils SCBR, M e F, "X CT 2BV eI LRV T+ — L&Y
b L RDERRCREHAIFEDRE " BAREWF R5EE | 84 % 859 5 p. 17-00443, (2018).

(2) #B1FEE  Invited Talks

1.
2.

HiE S, 8E FX, BRENRERER Y 1 /)VF "5 69 BB AL FRAR  BFEE, L5, (2017).
S. Takemoto, “Performance evaluation of image segmentation methods for better objectivity of cell image analysis,” Invited, NCCR



Special Lecture series, Geneva Univ., Geneva, Switzerland, June 26, (2017).

3. MARBF,HREGETOGEEMERDODA A—IC T AV T— 3 VEOHESHE " EFRAZMRFE IO+ T L TEmit
FEE - BEOHDORE ] 006, 6,98 26 H, (2017).

4. HHFX, " HIESO=EE BIE L2 BEBERRY X7 AL BRFCROFEEHMHEDO IO DERIVEY X7 L " BEAESRE
FR 2017 EHEHEHERR, LR 9868, (2017).

(3) RE. YVERIIL, £ZF—EE  Meetings, Symposiums and Seminars

1. Bt I — FEEAF EHE—5L A4 @8R  #Y, 8 B 31 H,(2017).

2. B2ERNAFADZIVR - TaTaT7IVE—3>-O—03v 7, EE, 1089108 (2017) .
3. TLYFYRNAAEMAE#EER]  R#8AZE,1H9H,(2018).

(4) F¥EF8EE ~ Patent Applications
1. MAFK KEHEH. Sk S, 1582018077822, T L—ZVJ%E, h7—7/b. BIRIESE. TAT5 L. BLUER
SOERIEA
2. HEE,EEFK, )M, KFFE 2017-037620, TREE T —2OmEHE RURET—20OMPES) |, HER2017F2H28H.
. EEE MESX, B M, FRE 2017-037621, TREET—2DREEE RURET—200E%EE) |, HFEH 201728 28H .
4. HEFE MAFK, =) M, KEE2017-037624, TmE T — 2 S OREFEEMAE. RUEEB) |, HEEE 2017 E2H828H.

(5) WEINEEE - FEY IR Topics

1. B, EENERERT CRZIRBIERRE " 2018 F 1 B 12
2. BHMTLRAUU-R,EENEGET CIZEEEIEMEER " 2017 £ 12812 1

7 + b B {EEERIZEF — Ly Innovation Photon Manipulation Research Team

(1) FEE#RX (accept Z8%)  Original Papers

1. R.Mudachathi and T. Tanaka, “Broadband plasmonic perfect light absorber in the visible spectrum for solar cell applications,” Adv.
Nat. Sci.: Nanosci. Nanotech. 9, 15010, (2018).

2. N.T.Tung and T. Tanaka, “Characterizations of an infrared polarization-insensitive metamaterial perfect absorber and its potential
in sensing applications,” Photo and Nanostruct Fund. and Appl. 28, 100-105, (2018).

3. Y. Moritake and T. Tanaka, “Impact of substrate etching on plasmonic elements and metamaterials: preventing red shift and
improving refractive index sensitivity,” Opt. Express 26, 3, 3674-3683, (2018).

4. A.lshikawa, S. Hara, T. Tanaka, X. Zhang, and K. Tsuruta, “Robust plasmonic hot-spots in a metamaterial lattice for enhanced
sensitivity of infrared molecular detection,” Appl. Phys. Lett. 111, 243106, (2017).

5. A.Abumazwed, W. Kubo, T. Tanaka, and A. Kirk, “Improved self-referenced biosensing with emphasis on multiple-resonance
nanorod sensors,” Opt. Express 25, 24803-24815, (2017).

6. T.H.HLeandT.Tanaka, “Plasmonics Nanofluidics Hybrid Metamaterial: An Ultra-Sensitive Platform for Infrared Absorption
Spectroscopy and Quantitative Measurement of Molecules,” ACS Nano 11, 9780-9788, (2017).

7. Y. Moritake and T. Tanaka, “Controlling bi-anisotropy in infrared metamaterials using three-dimensional split-ring-resonators for
purely magnetic resonance,” Sci. Rep. 7, 6726, (2017).

8. G.Wang, T.Bu, T. Zako, R. W-Tamaki, T. Tanaka, and M. Maeda, “Dark field microscopic analysis of discrete Au nanostructures:
understanding the correlation of scattering with stoichiometry,” Chem. Phys. Lett. 684, 310-315, (2017).

9. A.lshikawa, S. Hara, T. Tanaka, Y. Hayashi, and K. Tsuruta, “Cross-Polarized Surface-Enhanced Infrared Spectroscopy by
Fano-Resonant Asymmetric Metamaterials,” Sci. Rep. 7, 3205, (2017).

(2) EE .5 E  BookEditions, Review Papers

1. BPESE, AE2ITVT7IVRIMEE ZDISH " BARRIMEFREE 27,10-17,(2018).

2. HEPRE ,"AZ2<T )77V Z— " Convertech 538, 46, 62-64, (2018).

3. HPRE,"AXEZITUTIVT T8 22K %—7 IV U L0+ /EERTIREN2EEBR L% 72, 29-32, (2017).
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4. BB, AEITVTIVEBREE LS — " TS XEZ Y VIEFEMER Web —1—X L2 —,(2017).
5. BB, "TIVIZULOS/EET 18] 265" 53 v U R 52,481,(2017).

(3) #B1F5ER  Invited Talks

1. T.Tanaka, “Metamaterial absorbers and their applications,” Seminar at Research Center for Applied Sciences, Academia Sinica,
Taiwan, March 13, (2018).

2. HPIEB,HAEZITUT7IVEZDIGA ) MLURFZERMAHE I T7ERZESRE (S 2EENA LIBMELE / £460F
eI e DIm /<7 U7 )VRFE] RIS, i, 18 258,(2018).

3. HPEE, AT UTIVEZDISA ) SRMEBEFRSCAETFIMEMRERRMEFR [TSXEZIR /A2 TVT7IVOGRHEE
FmAEl 1 817 8,(2018).

4. HEHPIRE Takuo Tanaka, "X 27 U7V BERA T AA MOAZI AL F— EBEREHLSKILDDH B [/ BEHDFF] A,
HARIREREE, ®R, 1816 H,(2018).

. H™E3 Takuo Tanaka, “YeX 2T U 7L " ISAMEBFR - EFI LY bOZV AMRR, BHR, 12814 8,(2017).

6. T.Tanaka, “3D Metamaterials and 2D Metamaterials,” 1st NIP-RIKEN Joint Workshop, Univ. of Philippines, Quezon, Philippines, Nov.
10, (2017).

. HHEE KA TUTIV,E14E VU0 OV (KEEMEDOEN) | RIBXILJ U —>KR—Ib,ER, October 18, (2017).

8. T.Tanaka, “Metamaterial absorbers and their applications,” 5 78 ElSRYIIEF ST EZHEEES JSAP-OSA Joint Symposia,
Fukuoka Convention Center, f&f# , September 8, (2017).

9. Y. Moritake and T. Tanaka, “Bi-anisotropic response in three-dimensional split ring resonators fabricated by a self-folding method,”
The 8th International Conference on Metamaterials, Photonic Crystals and Plasmonics (META'17), Songdo Convensia, Incheon,
Korea, July 28, (2017).

10. T.Tanaka, “Absorption band engineering by metamaterials,” The 8th International Conference on Metamaterials, Photonic Crystals
and Plasmonics (META'17), Songdo Convensia, Incheon, Korea, July 27, (2017).

1. BHHFIERE , KA TUT7IVEZOMIE," B 110 BBE#T /A AHAER (A2 7 UTIVADER] , BRAXFEFLFEHIF,
JERR, B, July 14, (2017).

12. T.Tanaka, “Three-dimensional Metamaterials and Their Application for High-Sensitive Molecular Detection,” Collaborative
Conference on Materials Research 2017 (CCMR2017), Jeju island, Korea, June 29, (2017).

13. T.Tanaka, “Fabrication of Three-dimensional Metamaterials and Their Applications,” 9th International Conference on Materials for
Advanced Technologies (ICMAT2017), Suntec, Singapore, Singapore, June 22, (2017).

14. N.Takeyasu, S. lkegami, T. Tanaka, and T. Kaneta, “Hydrophobic assembly of gold nanoparticles into dimers with
Langmuir-Blodgett film,” The 8th International Conference on Surface Plasmon Photonics, Academia Sinica, Taipei, Taiwan, May
23,(2017).

15. T.Tanaka, “Metamaterial absorbers and their applications,” The 6th Advanced Lasers and Photon Sources (ALPS'17), Pacifico
Yokohama, Yokohama, Kanagawa, April 19, (2017).

(4) RE. YVRIIL, £ZF—EH  Meetings, Symposiums and Seminars
1. 2 International Symposium on Optically-assisted Mechanical Systems & the 2nd RIKEN-nCOMS Joint Symposium, Yonsei
University, Seoul, Korea, 12 B 18 B , (2017).

(5) HEINEFEE - FEY IR Topics

1. ERZ1—ZA(WebidH) [Uos< WHAITVX] BAIY T CrEW TX2I7UT V) OB DARRYLHT 7IVIEE
B4 ,"2018F 38108

RIKEN News No.437, “t81& CHERD A AT ) 7 IVORBILZBIEY " 2017 £ 11 BS

BEHE , "ATHAEME CRADEHAIORENZRER L ZXR 2017 F78 148 ,2@.

HEHBE, EBOMLM BSHEWF/HilT,"2017F6 18,8 23m@.

FiroHE T /e TBEES BEMEDBR, 2017 FE58 258, #FI5@E.

HRTZHME, ‘2EIEEEEN 2017 FE5817H,29E.

EREE, 7V M TEERT B T LRSI, 2017 FE58 11 B, 11 @ (ABxkkI& 2017 E£5 8308 #F2@).
BEFE, " 7IVIZOLOS /#EERFIR 2017 FE5812H, 4M@.
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9. BR¥ME, "WHELMTEEERE TIVIOBWEEMEN,"2017F58 11 H, BT 14 @ (KIRhRIE 16 @) .

10. BRI, "MBEXREOF /&)L BUOBYOEFIC,"2017F4 827 0,51 24mE.

. EFIEBR, " REAELGS /BEF KEICHEBRFEBERREZRT RAVREEICHRE 2017 F£4527 8,87 1E.
12. BREEFE, "SBEVHEMOIII TR, 201744827 8,588 ME.

EFF7FILY FOZY AHEF—L .~ Quantum Optoelectronics Research Team

(1) EE#®X (accept ZE5)  Original Papers

1. T.Uda, A. Ishii, Y. K. Kato, “Single carbon nanotubes as ultrasmall all-optical memories,” ACS Photonics 5, 559, (2018).

2. H.Machiya, T. Uda, A. Ishii, Y. K. Kato, “Spectral tuning of optical coupling between air-mode nanobeam cavities and individual
carbon nanotubes,” Appl. Phys. Lett. 112,021101, (2018).

3. A.lshii, T. Uda, Y. K. Kato, “Room-Temperature Single-Photon Emission from Micrometer-Long Air-Suspended Carbon Nanotubes,”
Phys. Rev. Applied 8, 054039, (2017).

4. N.Higashide, M. Yoshida, T. Uda, A. Ishii, Y. K. Kato, “Cold exciton electroluminescence from air-suspended carbon nanotube
split-gate devices,” Appl. Phys. Lett. 110, 191101, (2017).

(2) EE .5 E  BookEditions, Review Papers
1. JNEEEE—ER, “A—ARVF/F1—TH5—NONERY ET" (BE2-4)  BEBRERE [H—RUDRIZERKGE——EED
TROBRLGEEEICEZZONTI  AE TS XY I, pp.81-92,(2017).

(3) #B1F:8%  Invited Talks

1. Y.K Kato, “Single-carbon-nanotube photonics and optoelectronics,” JSAP-OSA Joint Symposia, the 78th JSAP Autumn Meeting
2017, Fukuoka, Japan, September 7, (2017).

2. Y.K Kato, “Single-carbon-nanotube photonic devices,” Fundamental Optical Processes in Semiconductors (FOPS), Stevenson,
Washington, USA, August 30, (2017).

3. Y.K Kato, “Exciton-exciton annihilation and exciton-carrier interactions in carbon nanotubes,” PKU-UTokyo NanoCarbon
Workshop, Tokyo, Japan, July 28, (2017).

4. Y.K Kato, “Single-carbon-nanotube photonics and optoelectronics,” 2nd Japan-China International Workshop on Quantum
Technologies (QTech2017), Tokyo, Japan, June 13, (2017).

5. Y.K Kato, “Optical Bistability in Air-Suspended Carbon Nanotubes,” 231st Electrochemical Society Meeting, New Orleans,
Louisiana, USA, May 31, (2017).

IRREY 5V FSmt & E#EmMEF — L Cloud-Based Eye Disease Diagnosis Joint Research Team

(1) RERX (accept ZET5) . Original Papers
1. K.Omodaka, et al., “Classification of optic disc shape in glaucoma using machine learning based on quantified ocular parameters,”
PLoS ONE 12(12): 0190012, (2017).

(2) #B1#F8E  Invited Talks
1. FEEEE,"OCT O#F LVER —BifDIgh s —,"BAE 7y 77— 24—, 8BR,8 817 H, (2017).

(3) F¥EFFE  Patent Applications

1. FEER, BEFXK, 20N, PEE, BenT , IBRBHROUEY X7 L, BRISRERZE, 7075 L, ROGERER " F5FE
2017-124825,20177 FF6 B 27 H .

(4) HEINEEE - FEY I X Topics
1. BHTLAVU—X, EAROREHEAEIROBEI 748, 2017 F£12 827 8.
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B —SIOM EH#EHZE 1= v F  RIKEN-SIOM Joint Research Unit

(1) FEERX (accept ZEL5)  Original Papers

1.

B. Xu, W.J. Hu, W. Q. Du, Y. L. Hu, C. C. Zhang, Z. X. Lao, J. C. Ni, J. W. Li, D.Wu, J. R. Chu, and K. Sugioka, “Arch-like microsorters with
multi-modal and clogging-improved filtering functions by using femtosecond laser multifocal parallel microfabrication,” Opt.
Express 25, 16739-16753, (2017).

B. Xu,Y. Shi, Z. Lao, J.Ni, G. Li, Y. Hu, J. Li, J. Chu, D. Wu, and K. Sugioka, “Real-time two-photon lithography in controlled flow to
create a single-microparticle array and particle-cluster array for optofluidic imaging,” Lab Chip 18, 442-450, (2018).

D. Serien, H. Kawano, A. Miyawaki, K. Midorikawa, and K. Sugioka. “Femtosecond laser direct write integration of multi-protein
patterns and 3D microstructures into 3D glass microfluidic devices,” Appl. Sci. 8, 147, (2018). Invited paper

Y.Hu, S. Rao, S. Wu, P. Wei, W. Qiu, D. Wu, B. Xu, J. Ni, L. Yang, J. Li, J. Chu, and K. Sugioka, “All-glass 3D optofluidic microchip with
built-in tunable microlens fabricated by femtosecond laser-assisted etching,” Adv. Opt. Mater. 1701299, (2018). Online DOI:
10.1002/adom.201701299.

S.Bai, D. Serien, A. Hu, and K. Sugioka, “Three-dimensional microfluidic SERS chips fabricated by all-femtosecond-laser-processing
for real-time sensing of toxic substances,” Adv. Func. Mater. 1706262, (2018). Online DOI: 10.1002/adfm.201706262.

(2) #EZ - f#H7&  Book Editions, Review Papers

1.
2.

10.
11.
12.
13.

K. Sugioka, “Progress in ultrafast laser processing and future prospects,” Nanophotonics 6, 393-413, (2017).

F.Sima, K. Sugioka, R. Martinez Vézquez, R. Osellame, L. Kelemen, and P. Ormos, “Three-dimensional femtosecond laser processing
for lab-on-a-chip applications,” Nanophotonics 6, https://doi.org/10.1515/nanoph-2017-0097

F.Sima, J. Xu, and K. Sugioka, “Ultrafast laser-induced phenomena inside transparent materials,” A. Caricato et al. (Eds.) Pulsed Laser
Ablation: Advances and Applications in Nanoparticles and Nanostructuring Thin Films, (Pan Stanford Publishing, Singapore) p.
357-398, (2017).

M. K. Bhuyan and K. Sugioka, “Ultrafast laser micro and nano processing of transparent materials — From fundamentals to
applications,” P. Ossi (Ed.), Lasers in Materials Science, (Springer, Berlin). in press

K. Sugioka, T, Matsuda, and Y. Ito, “Photofabrication,” . Ito (Ed.), Photochemistry for Biomedical Applications, (Springer, Berlin). in
press

MEZR, BR/INVA LY -0t - ROMBEEMO S EEISAE T, K7 54147 R,28,36-41,(2017).

MREZR, "7 LNy )b E—ALIC K 2HMMNI " OPTRONICS, 424, 133-138, (2017).

EREZER, 2.7 L—YINIHBFONGRENR : 2.7.1 & CeHIC " FaL 28 FENEERMICET 28HEE ((B) AEXERMRERSR) |
p.209-213, (2017).

EEZERXR, 27 L—PMINFOHHENR 273 BO VI, T 28 EEAEERMICET 2HRES (B NAEERMRERBRR) |
p.245-246, (2017).

F2EZEI, Manoj Kumar Bhuyan, “7 = L MY )V E— LT K 2HH S FIIT " #miEii, 11, 22-27,(2017).

EEZER, "7 LWL —HYICKSE3RTIMIT EZD/NNAF A " L—THaEE 42(3), 1-6, (2018).

FMEZER,"ERT7 T LMY IVE— LT -B7 ANY M2 U OV EBROER - L—YINTER5E, 25, (2018) . in press
EEER,"E—LIZE1L—2 3 VICKBBR/IWAL——TOtvy vy ) TS AIKEEESREE, (2018) . in press

(3) #Bi#FEE  Invited Talks

1.

K. Sugioka, “Advanced femtosecond laser processing for electronic and biological applications,” 4th UKP-Workshop, Aachen,
Germany, April, (2017). Keynote Talk

K. Sugioka, D. Serien, and K. Midorikawa, “3D Printing and Ship-in-a-Bottle Integration of Proteinaceous Microstructures by
Femtosecond Laser Multiphoton Cross-Linking,” 5th Int. Academy of Photon. and Laser Engin. (IAPLE) Conference, Kos, Greece,
August, (2017). Keynote Talk

K. Sugioka, “Femtosecond laser 3D microprocessing for fabrication of advanced biochips: hybrid approach of subtractive, additive
and undeformative processing,” Int. Laser Symp. & Int. Symp. Tailored Joining 2018, Dresden, Germany, February, (2018). Keynote
Talk

K. Sugioka, “Hybrid and tailored femtosecond laser microprocessing,” 2017 Int. Pioneer Forum on Laser-Enabled
Micro/Nano-Applications (LEMA 2017), Changzhou, China, May, (2017).



10.

1.

12.
13.

16.
17.

18.

D. Serien and K. Sugioka, “Integrating biomimetic proteinaceous microstructures into glass microfluidics by femtosecond laser
direct writing,” The 8th Shanghai-Tokyo Advanced Research Symposium on Ultrafast Intense Laser Science (STAR8), Hayama,
Dunhuang, China, May, (2017).

K. Sugioka, F. He, and Y. Cheng, “Tailored femtosecond laser beams for high aspect ratio Si drilling,” 2017 Light Conference,
Changchun, China, July, (2017).

K. Sugioka, F. He, and Y. Cheng, “Tailored Femtosecond Bessel Beam Processing - Application to Through Si Vias for 3D Si ICs -,”
JSAP - OSA Joint Symp. 2017, Fukuoka, Japan, (2017).

K. Sugioka, F. He, and Y. Cheng, “Tailored Femtosecond Bessel Beam for High Aspect-Ratio Through Hole Drilling,” 25th Int. Conf. on
Advanced Laser Technology (ALT' 17), Busan, Korea, September, (2017).

K. Sugioka, D. Serien and K. Midorikawa, “Femtosecond laser 3D printing of proteinaceous micro and nanostructures,” 26th Int.
Cong. on Applications of Lasers & Electro-Optics (ICALEO 2017), San Diego, USA, October, (2017).

K. Sugioka, F. Sima, D. Serien, and K. Midorikawa, “Ship-in-a-bottle femtosecond laser integration of 3D polymer nano-channels
inside a closed glass microfluidic structure for study of cancer cell migration,” SPIE Int. Conf. on Synthesis and Photonics of
Nanoscale Materials XV (SPnsM-XV), San Francisco, USA, January, (2018).

MEZER, "G 7 T L ML —F 3RTMITICEZN\AFF v TOER " £ 87 BL—YIIFRFEER, "R, 48, (2017)
AlEEE

EEZER, BR/INIVAL—Y—INTOEREISH " ¥ 29 FEL—Y—NIEMBEEMNEMtz+— , /=, 4 8, (017).
F2R==R , Fei He, Ya Cheng, "&bt LIc B/ UV ANy IV E— LT K Z2B@mE - 87 ANY ~ SiB@BNOFER "% 1 BIL—
TOty T TBMERRRRERS , ABET,6 B, (2017).

ERZER, "BREE— LK 5BEEL—T— T " AEERMREHRTR 29 FEE 1 BZaRiifat 7Ot AMER, R,
7 B ,(2017).

EEZER, "7 LNy 2IVE—LITKZHHMMNI " BTIA 7 O RSEEE R = +— [ - E— LHEEMIcKS
L—H—MIEEER! 1 ,®=,98, 2017).

ERZR,"L—YMIoBFORHEIA " T 29 FEERIMRERRCEESRtT I F—, FE, 108, (2017) .

FRE=R , FeiHe, Ya Cheng, “BF. 7 T L XNy )L E—LIC K5 SiB@B/UIT " 56 88 Bl L—UINTER#EER , KBk, 108,
(2017) .

TR, F.SIMA, A8 30, =3, BI5E, B8 7 L ML—Y— 3 RITMTIC L BRUEE N+ F v TOERE
IS L—Y—ZRFIEEERE 38 BFEXAR, RES, 1 A, (2018) .

(4) B YVERIVL, £ZF—E#  Meetings, Symposiums and Seminars

> W

18th Int. Sym. on Laser Precision Microfabrication (LPM 2017), Toyama, Japan, June, (2017).

SPIE Photonics West LASE 2018, San Francisco, USA, January-February, (2018).

IVRN)=LT4 2RI F— BAE, "BREGEIN -3 XREZBNOSRER " f)E,4 B 12 8, (2017).
IVAM)—=LT#+ bZVREZIF— BRKE, LRk Oy 7Ly bEFIBLUREEERS/ - 47 OE&EKOER "
f¥.,48128,2017).

IJRAMI)—LT+ ~Z9 Xt =F—,Reinhart Poprawe, “Innovation of Digital Photonic Production along the lines of Industrie
4.0, #13¢,4 B 20 B, (2017).

IVRAMY—=LT#+ =9 Xt =F—,Jan Dubowski, “Digital Photocorrosion of GaAs/AlGaAs Heterostructures: Biosensing
Applications,” #13%, 6 B 12 B, (2017).

IJRMY—=LT+ 29 Xt =+ —,Wolfgang Kautek, “Mechanical and Thermal Coupling of Ultrashort Laser Pulses with
Solids,” #1%¢,2 B 22 H , (2018).
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TFISIANIVYIEBEAZEF— Ly Tera-Photonics Research Team

(1) FEEHRX (accept #5T5)  Original Papers

1. LERE, BTER, FECLE  BEERE BB EEZSRRELEIC L B AFREREDOREFTR & IFERAREAEN S, L —F—
%%, Vol.45, No.12, pp.773-778, (2017.12)

2. Kouji Nawata, Shin'ichiro Hayashi, Hideki Ishizuki, Kousuke Murate, Kazuki Imayama, Yuma Takida, Vincent Yahia, Takunori Taira,
Kodo Kawase, and Hiroaki Minamide, “Effective Terahertz Wave Parametric Generation Depending on the Pump Pulse Width Using
a LiNbO; Crystal,” IEEE Trans. Terahertz Sci. Technol., Vol. 7, No.5, PP. 617-620, (Sep. 2017).

3. Y.Takida, K. Nawata, S. Suzuki, M. Asada, and H. Minamide, “Nonlinear optical detection of terahertz-wave radiation from resonant
tunneling diodes,” Opt. Express, Vol. 25, No. 5, pp. 5389-5396, Featured in Advances In Engineering, (Aug. 4, 2017).

4. Yuta Ishiil, Yuma Takida, Yoshiaki Kanamori, Hiroaki Minamide and Kazuhiro Hane, “Fabrication of Metamaterial Absorbers in THz
Region and Evaluation of the Absorption Characteristics,” ERFRMXeEE, % 1365, £ 55, pp.172-179(2016) (selected by
Electronics and Communications in Japan, Vol. 100, No. 4, pp.15-24.), (March 8, 2017).

(2) £E - @575 £ Book Editions, Review Papers

1. BWERE, TSNV REREESE Y 24 T8 FULES " L—F—HZE, Vol45, No.12, pp.757-761, (2017.12)

2. AR EE#T ERRGE  SERIEFEATRRERICK 5T INIVYIREEREEIM ) 7 4+ =2 XZ 21— X Photonics
Division, Vol.3, No.3, pp.105-109, (2017.12)

(3) 1B#F3&®  Invited Talks

1. H.Ito, “THz-wave Coherent Sources,” Mid-Infrared Coherent Sources 2018, MT1C.1, Hilton Strasbourg, Strasbourg, France, March
27,(2018).

2. Hiroaki Minamide, “STATE-OF-THE-ART NONLINEAR OPTICAL WAVELENGTHCONVERSION BETWEEN TERAHERTZ WAVE AND
NEAR-INFRARED LIGHT,” The 10th Asian Symposium on Intense Laser Science (ASILS10), American University of Sharjah, Sharjah,
United Arab Emirates, March 10-13, (2018).

3. Hiroaki Minamide, Kouji Nawata, “Backward THz-wave parametric oscillation with tenability,” The International Workshop on
Terahertz Technology (IWOTT 2018), Pyeongchang, Korea, January 7-10, (2018).

4. Hiroaki Minamide, “Lithium niobate as a nonlinear optical crystal exploring Terahertz-wave region,” The 4th International
Symposium on Microwave/Terahertz Science and Applications & the 8th International Symposium on Terahertz Nanoscience,
Okayama, Japan, November 19-23, (2017).

5. Y.Takida and H. Minamide, “Nonlinear optical detection of terahertz waves from sub-nanosecond pulses to continuous wave,” 6th
Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies (RJUSE
TeraTech-2017), #4, Rensselaer Polytechnic Institute, Troy, NY, USA, October 2, (2017).

6. Hiromasa Ito, “Nonlinear materials and their efficient THz-wave generation / detection -Progress and prospects-,” Advanced Solid
State Lasers Conference, AW3A.1, Nagoya Congress Center, October 4, (2017).

7. K.Nawata, and H. Minamide, “Pioneering Terahertz-wave Technology based on Nonlinear Optics,” The 24th Congress of the
International Commision for Optics (ICO-24), W1E-06, Keio Plaza Hotel, Tokyo, Japan, August 23, (2017).

8. H.Minamide and Y. Takida, “Intense tera-photonics source and power calibration,” XXXIInd International Union of Radio Science
General Assembly & Scientific Symposium (URSI GASS 2017), A11-2, Montreal convention center, Montreal, Canada, August 23, (2017).

9. Hiroaki Minamide, “Terahertz-wave technology based on nonlinear optics,” 9th International Conference on Advanced Materials
(ROCAM 2017), Bucharest, Romania, July 11-14, (2017).

10. Hiroaki Minamide, “Efficient terahertz-wave generation and detection based on dynamic nonlinear effect,” XXXVII Dynamics Days
Europe 2017 (DDE2017), Szeged, Hungary, June 5-9, (2017).

11. Y. Takida and H. Minamide, “Frequency-domain spectroscopy using high-power tunable THz-wave sources: towards THz sensing
and detector sensitivity calibration,” SPIE Defense + Commercial Sensing, 10210-28, Anaheim, CA, USA, April 11, (2017).

12, BEMZ BHERE, "BEOREERICLSBHERIRELZBIR LT INIVYIRT INA ZABER TNV RZDRFHRIV, InvO6,
KKR R 7 IL#E , 836,12 B 6 B, (2017).

13. FEHEAR, mESEE, FEREEFRERERICE ST IV EREOREHE~T T+ /8B UVAHDS (W £T~, " EFIERBE
FRTINIWVISAY AT LRER, REAF,887H,(2017).



(4) &8, YVERIIL, ©ZF—E#  Meeting, Symposiums and Seminars

1. Btz —, BUHLE , "R OERRGHIFIEE -90 FLME > THRA SN ORIHMIEROE LWEE - IIRRE , RILKE,
98 19 H,(2017)

2. EMtI—, BPMUE, “THz cyclotron emission from Dirac-like fermions in bulk HgCdTe,” Wojciech KNAP, Montpellier
University, 11 B 14 B, (2017)

3. Btz —, EBPMLE, "ALD (Atomic Layer Deposition) 7' Ot AEHMTERIA & 58%8 " BEEFRSSC , BRIb RS, 12 B 20 H, (2017)
Bt = —  BMLE "7 277)0 THz JL9X0RA SRRt ZH e, B8XF, 38 1H,(2018)

(5) F¥EFHFE ~ Patent Applications
1. FHZRE,FOFDE,"TINVYRRERE RUOTINIVYFERERER " 15EES 2017—155165,2017 £ 8 B 10 HHEE

(6) BFEINREFEIE FEY I R Topics
1. RAFEZ2—X,""NUDFLLRIABEES T /I\A AT TT NIV ROFERD AIREIC " 2018 2 A 15 H

TINIVI A A =T JHRFEF—L / Terahertz Sensing and Imaging Research Team

(1) RFE®HX (accept ZF L)  Original Papers

1. S.Yamazaki, M. Harata, T. Idehara, K. Konagaya, H. Hoshina, Y. Ogawa “Actin polymerization is activated by terahertz irradiation,”
Scientific Reports, Submitted, (2017).

2. 1. Yoshimine, Y. Y. Tanaka, T. Shimura and T. Satoh, “Unidirectional control of optically induced spin waves,” EPL (Europhysics
Letters), Vol. 117, No.6, 67001, (2017).

3. T.Nagasaki et al., “GroundBIRD - observation of CMB polarization with a high-speed scanning and MKIDs,” J. Low Temperature
Phys., submitted, (2017).

4. H.Kutsuma et al., “Optimization of geomagnetic shielding for MKIDs mounted on rotating cryostat,” JLTP |c$&Fg ,
JLTP-D-17-00329.

5. N.Yaekashiwa, S. Otsuki, S. Hayashi, and K. Kawase, “Investigation of the non-thermal effects of exposing cells to 70-300 GHz
irradiation using a widely tunable source,” Journal of Radiation Research, Vol. 59, Issue 2, pp. 116-121, (2018).

6. M. Mizuno, N. Yaekashiwa, and S. Watanabe, “Analysis of Dermal Composite Conditions Using Collagen Absorption Characteristics
in THz Range,” Biomedical Optics Express, Vol. 9, No. 5, 2277-2283(2018).

7. D.Marlina, H. Sato, H. Hoshina, Y. Ozaki, “Intermolecular interactions of poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (P
(HB-co-HV)) with PHB-type crystal structure and PHV-type crystal structure studied by low-frequency Raman and terahertz
spectroscopies,” Polymer, Vol. 135, 17, pp. 331-337(2018).

8. C.Funaki, S. Yamamoto, H. Hoshina, Y. Ozaki, H. Sato, “Three different kinds of weak C-H/O%C inter- and intramolecular
interactions in poly( € -caprolactone) studied by using terahertz spectroscopy, infrared spectroscopy and quantum chemical
calculations,” Polymer, Vol.137, 14, pp.245-254(2018).

9. H.Watanabe, S. Mima, S. Oguri, M. Yoshida, M. Hazumi, H. Ishino, H. Ishitsuka, A. Kibayashi, C. Otani, N. Sato, O. Tajima, N. Tomita,
“Development of Novel Optical Coupling with Ground-side Absorption for Antenna-coupled Kinetic Inductance Detectors,” IEICE
Trans. Electron. vol. E100-C, pp. 298-304, (2017).

10. [Invited Paper] M. Ohno, T. Irimatsugawa, H. Takahashi, C. Otani, S. Kohjiro, T. Yasumune, K. Takasaki, C. Ito, T. Ohnishi, S. Koyama, S.
Hatakeyama, R. M. Thushara. Damayanthi, “Superconducting Transition Edge Sensor for Gamma-ray spectroscopy,” I[EICE Trans.
Electron. vol. E100-C, no. 3, pp. 283-290, (2017).

11. C.Funaki, T. Toyouchi, H. Hoshina, Y. Ozaki, H. Sato, “Terahertz imaging of the distribution of crystallinity and crystalline orientation
in a poly ( € -caprolactone) film,” Applied Spectroscopy, 71(7), pp.1537-1542, (2017).

12. S.Yamamoto, M. Miyada, H. Sato, H. Hoshina, Y. Ozaki, “Low-Frequency Vibrational Modes of Poly(glycolic acid) and Thermal
Expansion of Crystal Lattice Assigned Based on DFT-Spectral Simulation Aided with a Fragment Method,” The Journal of Physical
Chemistry Part B, 121, pp.1128-1138, (2017).

13. J. Choi, R. Génova-Santos, M. Hattori, M. Hazumi, H. Ishitsuka, F. Kanno, K. Karatsu, K. Kiuchi, R. Koyano, H. Kutsuma, K. Lee, S. Mima,
M. Minowa, M. Nagai, T. Nagasaki, M. Naruse, S. Oguri, T. Okada, C. Otani, R. Rebolo, J. Rubifio-Martin, Y. Sekimoto, J. Suzuki, T.
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14.

15.

Taino, O. Tajima, N. Tomita, T. Uchida, E. Won and M. Yoshida, “Status of the GroundBIRD Telescope,” The European Physical
Journal Conferences, 168(2):01014, (2018).

C. Funaki, S. Yamamoto, H. Hoshina, Y. Ozaki, H. Sato, “Three different kinds of weak C-H/O%C inter- and intramolecular interactions
in poly( € -caprolactone) studied by using terahertz spectroscopy, infrared spectroscopy and quantum chemical calculations,”
Polymer, 137, (2018).

P. Tapsanit, M. Yamashita, C. Otani, S. Krongsuk, C. Ruttanpun, “Closed-form formulae of effective parameters of hyperbolic
metamaterial made by stacked hole-array layers working at terahertz or microwave radiation,” Journal of the Optical Society of
America B, Vol. 34, No. 9, pp. 1930-1936, (2017).

(2) EZ - #3115 & Book Editions, Review Papers

1.
2.

KBHIT, " TINIVYRICE DA A—I VT & —5 " b%TI %, 2017 F£7 A5, pp. 47-51,(2017).

RBHT, B8R&, "TINVYRISADR Y FI—7 " BUERNERE NSEEBOMERMBEOER  RIFRMICEET 5/E S
aOY ¥ FREE (Transformation of Science and Technology Policies in the Post-Cold War Era), pp. 121-142, (2017).
RBHTT,"1.24 TNV EFBHEIOER & RE " Tk 28 FECRMEMFARRESE | pp. 20-27, (2017).

KAHIT, "$658 - 7 2NV EFIBDERT - BF) OPTRONICS, 2017 £ 11 BS (Vol.36,No.431) pp.100-103, (2017).

(3) 187588 Invited Talks

1.
2.

10.

1.
12.

13.

14.

15.

16.
17.

RBHT, "TINVYERMARANOEE " BRA 7 O 2+— I7 NIV EFIBROERIF] ,BR/R,2 A, (2018).
KRBT, "BEMEOT SANIVY DI EMBREDORREN"  BAEMRERE 14282 17U Y12 b ERMRER 8
136 EBfAZER1 W=, 2 A, (2018).

C. Otani, “Terahertz Sensing, Imaging and Applications,” Seminar at Seoul University, Seoul, South Korea, January, (2018).

EEE "ECOTOBGET/N\A X TOCA+ERA 7 ZBN/ TIADNFELEE (EE - EAEBREEH) fiRe, X,
18,(2018).

C. Otani, “Terahertz Sensing, Imaging and Applications,” 1st NIP-RIKEN Joint Research Workshop, Quezon City, Philipines,
November, (2017).

H. Hoshina, “Macromolecular Structures Investigated by Terahertz Waves,” MTSA2017, Okayama, Japan, November, (2017).
FRRIEE , BEE  KRRETF  FABEAN , KAHIT, "TINIVYRHICE DRI —EEKDAAF I ADEA" 56 X2
FIFME, WLE, 11 8, (017).

KAHT,[BFFER]ELHIC,"FIRITINIVYEIRRAEZF— (THz-biz2017) ,®&=E,10 B, (2017).

H. Hoshina, C. Otani, “Observation and manipulation of polymer structures by terahertz wave,” Russia-Japan-USA-Europe
Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies (RJUSE TeraTech-2017), Troy, NY, USA,
October, (2017).

C. Otani, H. Hoshina, H. Suzuki, M. Nagai, K. Kawase, A. Irizawa, G. Isoyama, “Enhanced crystallization of polymer by high-power THz
radiation,” 25th International Conference on Advanced Laser technologies (ALT'17), Pusan, South Korea, September, (2017).
KRBT, "TINIVYH~RZ GO & FTREE~," BUHMLE—R LR, L&, 7 B, (2017).

RBHIT, "FEHOBRE Y ZBEES VIRRHER TRS " RF#EER [RAT A 270 EOAWREISE THRSZ2VFHEFHDR
41, AKX, 7B ,(2017).

KBHIT " TINIVI LYV T e A A=T VG EISARREE~T SNV YHDRLS A/ RN—=2 a3y~ B (T VTt z+—,
HR,6H,(2017).

H. Hoshina, “Application of Terahertz Waves for Polymer Science,” The 6th International Symposium on Organic and Inorganic
Electronic Materials and Related Nanotechnologies (EM-NANO 2017), Fukui, Japan, June, (2017).

H. Hoshina, “Potential of THz waves for manipulating macromolecular structure,” THz Mansion Meeting, Newport, RI, USA, May,
(2017).

KBHIT, "V I T ITIVDTINIVYRHEISH ) Fik 182 F£8% , ®R ,4 A, (2017).

C. Otani, “Crystallization of Polymer by Intense THz radiation,” 10th Asian Symposium on Intense Laser Science (ASILS10), Sharjah,
UAE, March, (2017).

(4) |F. YVRIVL, £ZF—EE  Meeting, Symposiums and Seminars

1.

FBIETINIVYEIRRELZF— &K, 10H,(2017).



2. The 4th International Symposium on Microwave and Terahertz Science and Applications (MTSA 2017), Okayama, Japan, November,
(2017).

(5) %5FiFE  Patent Applications
1. REEE, K87, SEE KAEETF, EAEA, #isEMY. TUIcznNzBOERFARUZERERE " 155E
2017-169019,2017 %98 1 H.

(6) WEINERH - FEY IR Topics

1. Nature Photonics, “Terahertz surprises,” vol.12, 124-130, February 26, (2018).
2. Chemical & Engineering News, “Terahertz radiation probes polymers,” August 16, (2016).

TFINIVYEFEFHIEF—L  Terahertz Quantum Device Research Team

(1) ERE®RX (accept Z2515)  Original Papers

1. K.Wang, T.T.Lin, L. Wang, W. Terashima and H. Hirayama: “Controlling loss of waveguides for potential GaN terahertz quantum
cascade lasers by tuning the plasma frequency of doped layers,” Japanese Journal of Applied Physics, accept. (2018).

2. M.Jo, H. Hirayama: “Effects of Ga supply on the growth of (11-22) AIN on m-plane (10-10) sapphire substrates,” Phys. Status Solidi
B, pp. 1700418-1-4, (2018).

3. N.Maeda, M. Jo and H. Hirayama: “Improving the light-extraction efficiency of AlGaN DUV-LEDs by using a superlattice hole
spreading layer and an Al reflector,” Phys. Status Solidi A, pp. 1700436-1-5, (2018).

4. Y.Kashima, N. Maeda, E. Matsuura, M. Jo, T. Iwai, T. Morita, M. Kokubo, T. Tashiro, R. Kamimura, Y. Osada, H. Takagi and H. Hirayama:
“High external quantum efficiency (10%) AlGaN-based deep-ultraviolet light-emitting diodes achieved by using highly reflective
photonic crystal on p-AlGaN contact layer,” Applied Physics Express, No. 11, Vol. 1, pp. 012101-1-4, (2018).

5. T.T.Lin and H. Hirayama: “Variable Barrier Height AlGaAs/GaAs Quantum Cascade Laser Operating at 3.7 THz,” physica status solidi
(a), pp. 1700424, (2017).

6. T.T.Lin and H. Hirayama: “Design for stable lasing of an indirect injection THz quantum cascade laser operating at less than 2 THz,”
International Journal of Materials Science and Applications, Vol. 6, No. 5, pp. 230-234, (2017).

7. M.Jo, l. Oshima, T. Matsumoto, N. Maeda, N. Kamata and H. Hirayama: “Structural and electrical properties of semipolar (11 - 22)
AlGaN grown on m - plane (1 - 100) sapphire substrates,” physica status solidi ¢, Vol. 14, No. 8, pp. 1600248-1-3, (2017).

8. B.T.Tran, H. Hirayama, M. Jo, N. Maeda, D. Inoue and T. Kikitsu: “High-quality AIN template grown on a patterned Si (111)
substrate,” Journal of Crystal Growth, Vol. 468, No. 15, pp. 225-229, (2017).

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

1. TFLEH : "AlGaN &I LED DER EISANDREE " BXt#w I A5, 2017HF988H.

2. FILFSH: RERREN LED DERESEBDEE " H7 547X, Vol.28,No. 10, pp. 52-55, 2017 F£ 10 A& .

3. LS "AlGaN ZREES LED DER EISANDRE " EXETE , 715 TLED OFASEA. , Vol. 85, No. 5, pp. 15-20, 2017 £ 5 % .

4. TLFSEH AEEEMRERGS , T 29 FENHEMENREAZ, (142 UVLED] ,2018 %3 A

5. BRIRTTHE, mIEER, WHEERETF , EEL , 2HE , FEHES, NMRCH , BAER , EXNE—, REAMN, 258 —, &ASH,
FLSE, 77O RE 217+ b2y VESRREN LED DRR), ¥ 37 5, % 25 No.434,pp. 76-81,2018 F 2 A 10 BT .

6. EEIRTTHE, BIEER) , WHEET , EE%, aHE , FHEHES, NARCH , BAER, EHNE—, REBAN, B5E—, 5ASH,
LS, T4 by VESRREN LED ORI FEFERIR, Vol. 117, No. 331, pp. 55-60, 2017.

7. EEY,MEAY, FILEH, ‘mEY T 747 LEEEAIN DT Z—)UIckBERE, S5, Vol. 117, No.331, pp.91-94,
2017.

8. H.Hirayama, N. Kamata and K. Tsubaki, “AlGaN-based deep-ultraviolet light-emitting diodes,” Chapter 10, “lll-Nitride Based Light
Emitting Diodes and Applications,” Springer, Part of the Topics in Applied Physics book series volume 133, pp. 267-299, 2017. DOI
10.1007/978-981-10-3755-9_10, ISSN 0303-4216.
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(3) $B#FEE  Invited Talks

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

TS S —ANIVEZERREED BN, SBRENLFEERRED A VNI b YA IV R VRI T L, SRR R—)),
B, 2 B 22 H,(2018).

FILF5HE © AlGaN ZREESN LED DERESEDEE " LEDMET +—F L 2018In18E, BEIV SV U« UFKRTIV, 8. 28
12 H,(2018).

TILFHE SRR OREIME LED OERICAT T iR ERZ(CEMFERE (ALCA) FiEifiisiiAs, JST RRARRIEE, RR,
1A 30H,(2018).

FLFE © "AlGaN FRES LED OFERLEM " YA TV R &7/ 0Vt 2+—, AHEEwUHA, BR, 15258,
(2018).

TSRS RER - REALED DER ) F32EBIFCATY /T RE [Z—XETV—XDHEWERSD T, AIVINIVIERR,
1B 22H,(2018).

T.T. Lin: “Recent progress and future prospects of THz quantum cascade lasers,” National Chiao Tung University, Zhubei, Taiwan,
December 25, (2017).

M. Jo and H. Hirayama: “Recent progress of AlGaN-based deep-ultraviolet light-emitting diodes,” 8th International Conference and
Exhibition on LASERS, OPTICS & PHOTONICS, Las Vegas, USA, November 16, (2017).

LR REN LED BRI DEREEE " & L—Y—ORZEEM T £ 77 2016, RFEHEMEE, 11 B 16 B, (2017).
BEUSATIE , EILIS5H © “REES LED Omzh=RyeE Y i Ll " Je& L—Y—DRFHEM T 277 2016, BFEIMEE, 118168,
(2017).

[Tutorial] H. Hirayama: “Recent progress of AlGaN-based deep-UV LED,” The international workshop on UV materials and devices
(IWUMD-2017), Fukuoka, Japan, November 14, (2017).

H. Hirayama: “Recent progress of high-efficiency AlGaN deep-UV LEDs,” The International Forum on Wide Bandgap
Semiconductors (IFWS 2017), Beijing, China, November 3, (2017).

FILFSE  "AlGaN REN LED DR EBE " 5 3 8 JLEDS £ X+ —, LED BREg#EZEa=zEE, 20175108 20H .
[Plenary] H. Hirayam: “Progress of AIGaN UVC LED and challenge to GaN THz-QCL,” The 11th International Symposium on
Semiconductor Light Emitting Devices (ISSLED 2017), Banff, Canada, October 12, (2017).

[Plenary] H. Hirayama: “Recent progress and future prospects of AIGaN deep-UV LEDs,” The 8th Asia-Pacific Workshop on Widegap
Semiconductors (APWS2017), Qingdao, China, September 27, (2017).

H. Hirayama, M. Jo, W. Terashima, N. Maeda, T. T. Lin, and K. Wang: “Current status and future of lll-nitride ultraviolet and THz
emitters,” 2017 International Conference on Solid State Devices and Materials (SSDM 2017), Sendai, Japan, September 20, (2017).
H. Hirayama, Y. Kashima, E. Matsuura, H. Takagi, N. Maeda, M. Jo, T. Iwai, T. Morita, M. Kokubo, T. Tashiro, R. Kamimura and Y. Osada:
“Recent progress of high-efficiency AlGaN deep-UV LED,” The 2017 European Materials Research Society Fall Meeting (2017
E-MRS), Warsaw, Poland, September 18, (2017).

CxEzE] FILEE, BISTH, WHEREF, BASE, siEEH, EE%, aHE, HREHES, NARHE, BER, ERE—EB,
RHEAM : EHIV 27 FBE LY &AW AlGaN FREES LED @D WPE9.6%ENE " 5 78 BICHYIBEFSUEZIEER, 8
HERRZES 98 5H,(2017).

TFILFHE : "AlGaN RIEEN LED OmADERERE " ./ F5em, #IIE - BiEDE Y TNANOBIC, 8 A 22 H,(2017).
FILFEHE  RE - EREBiE LICERIR LED ORRE " £ 39 BRANESR - EWMFER, P 2T7—&EER—IL, 7B21H,
(2017).

FILFE REAEN LED DK ESEBEORE", OPIE 17 - BN I +— TEMNMREMOER, LED, L—Y—J, N\ T«
JEE7 %y 7 AR—)b, 4821 H,(2017).

(4) %55FiiEE  Patent Applications

1.

EA, WRE, FILFH, "2FHRT—FL—Y—%7F," HESS 1 2018-037012, HFER 1201838 1H.



FEFHIEEHBIFRF — L Photonics Control Technology Team

(1) FEE#RX (accept 25 T5) . Original Papers

1. Shengyong Geng, Yuzhu Wang, Liping Wang, Tsutomu Kouyama, Toshiaki Gotoh, Satoshi Wada & Jin-Ye Wang: “A
Light-Responsive Self-Assembly Formed by a Cationic Azobenzene Derivative and SDS as a Drug Delivery System ,” Scientific
Reports, 7, Article number: 39202, (2017).

2. T.D.Kawahara, S. Nozawa, N. Saito, T. Kawabata, T. T. Tsuda, S. Wada : “Sodium temperature/wind lidar based on
laser-diode-pumped Nd:YAG lasers deployed at Tromsg, Norway (69.6° N, 19.2° E),” Optics Express, 25, 12, A491-A501, (2017).

3.  0O.A.Louchev, S.Wada, V. Y. Panchenko : “Laser-Matter Interaction in Dielectrics: Insight from Picosecond-Pulsed Second-Harmonic
Generation in Periodically Poled LiTaOs" Physical Review Applied, 8, 024025, (2017).

4. T.Murakami, N. Saito, Y. Komachi, K. Okamura, T. Michikawa, M. Sakashita, S. Kogure, K. Kase, S. Wada, K. Midorikawa : “High Spatial
Resolution Survey using Frequency-Shifted Feedback Laser for Transport Infrastructure Maintenance,” Journal of Disaster Research,
12, 3,546-556, (2017).

5. Nao Hidaka, Takashi Michikawa, Ali Motamedi, Nobuyoshi Yabuki, Tomohiro Fukuda: “Polygonization of point clouds of repetitive
components in civil infrastructure based on geometric similarities,” Automation in Construction, 86,99-117, (2017).

6. M. Yumoto, N. Saito, S. Wada : “50 mJ/pulse, electronically tuned Cr:ZnSe master oscillator power amplifier,” Opt. Exp, 25, 26,
32948-32956, (2017).

(2) EEZ . f#i% & BookEditions, Review Papers

1. JNMEZE, FEEEA , N LK, IRT=5 , /NETth— , 8) L, AN=ARS, KB, RS, ®/IIRE "1V 7 50REMLEX
A BT L — Y — BRI OSSR " BEIERINT, 71,4, 102-103, (2017).

2. WL, FEEA EIEL, NETHE—, BEREAR, IRTEE , ABE, IER, IEEZ , &= "BZTEEAF vy Z> 7
SAZ— b XIVABREOBEREICAT T, L——H3%, 45,7, 403-407, (2017).

. ZHHEBE CXBECTERWEMO=XTETIMELECAENDIGAE,” ¥ZalL—3,36,3,30-31,(2017).

4, EARIEM, FEEA, RS2 " BFEESME CrZnSe L—H— L RBREHAINDSA " Oplusk, 39, No.11, pp. 1077-1082,
(2017).

5. MALEIR C ERHIB] - BERAEBIDTZSHD DNA X—AH—BR W28 FE TV TS5y T4 —LAVY =TT LERRESE,
41-44, (2017).

(3) #B1F:8%  Invited Talks

1. Norihito Saito, Tomohiro Tsukihana, Takuya D. Kawahara, Satonori Nozawa, Tetsuya Kawabata, Takuo T. Tsuda, Satoshi Wada:
“All-Solid-State Coherent Sodium Resonance Light Source: toward Stable Lidar Observation,” 18th EISCAT symposium, Tokyo,
Japan, May, (2017).

2. T.Ogawa, A. Eilanlou, M. Higuchi, S. Wada, K. Midorikawa: “Characterization of Yb-doped CaYAIO4 single crystal for ultrafast
lasers,” The 12th Pacific Rim Conference on Ceramic and Glass Technology, Hawaii, USA, May, (2017).

3. Satoshi Wada: “Advanced optical noninvasive sensing technology for health science,” The 4th RIKEN/Karolinska
Institutet/SciLifeLab Joint Symposium “Life Science Frontiers in Health, Disease and Aging,” Kobe, Japan, November, (2017).

4. Satoshi Wada, Takayo Ogawa, Katsuhiko Tsuno: “Development of on-demand lasers and their sensing applications,” The Eighth
Symposium on Polar Science, Tachikawa, Japan, December, (2017)

5. Katsushi Fujii, Kayo Koike, Shinichiro Nakamura, Masakazu Sugiyama, Satoshi Wada: “Electric Energy System using Solar Cells with
Hydrogen Storage,” EMN 2018 Singapore Meeting, Singapore, January, (2017)

6. MEE<C:"BEL—F— 7701\—L——%F|B LIEEREMEL —— " OPTICS & PHOTONICS International Exhibition
(OPIE"7), #&™1 ,4 B, (2017).

7. WMHAEz,@ORE, DNIER: L—F—OFMEEDHD L —F—#HARANDOEE " BAERMEEFRE 100 /LT
RORAMARS , RRETAH 9 A, (2017).

8. MHEEZ : “FHErlfEARICEIF IS FEMOGH " B Y ARY UL F1E bAMMIIAF X BLEMER [FRRkEE
AB=]1 AN 11 B ,2017).

9. FMHEEZ "Mt - FHELSDHIC K ZHIRREETA " E 60 EYORE Y > TRITHRRERR (0% - HEEZAIHT 5K
oy T) FHER (®R) 128 ,(2017).
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10. MBSz, /NIER, BFRE /N ER D KBAMEL — P —OBRREBS L UKRICEZIXRINF—0OFE " L—Y—Z2F1HE
ERE 38 EIFERAR, &, 1 A, (2018).

M. ZFHEEA,AEE— MESEZ  "FETIURELL YRR, LV ZRFMEERE B EENAS, ZET 14,
(2018).

12. B =R | "EBMOXKRIRIVF—2 AT LR P) OME "B SR RkEZR22 E23EtwIF—,EKR,128,(2017).

13. RS2 "REFIEEFHICHBIFEIXIVF—HAROEERTED "B LXK ZRZE F23EEIF—. BR,128,(2017).

14. MEEZ "BNRICH VT 2EMEHEY A7 LREOERS S UCRERSTAORBHIOBN " @ - REDEZEL - #ilg 7> > MMt
#EL=S— B, 3 A, (2018).

15. Jen-Ye Wang: “Application of Solid-State Laser Technique in the Field of Biomedical Material,” (RERH%EE - BARIEALREZE 0O
T bERERESR, FUNT, FE, March, (2018)

(4) 8. YVRIIL, £XF—ZEM#  Meeting, Symposiums and Seminars

1. Bt =+ — "Development of compact high-power Nd:YAG laser for ophthalmology,” #15%¢, 12 B 19 B , (2017)

2. RAP 4z =+ — “Laserand Gamma beam systems at the ELI-Nuclear Physics Project,” 1% ,8 B 14 B, (2018)

3. RAPEZS— "WAI1—FVE—LICEAZHILWI 1—FVEEEEE - ERMETFREROBRAE "X, 28 16H,
(2018)

4. B VRIY DL "E—E IRKEEZZR) ACAME, 11 B 22 H,(2017)

(5) ¥¥57HBEE  Patent Applications

1. WFKRZ,"ER/N\NABEFE T L, 2017-223808,2017 £ 11 B 21 H

2. NEREE, REEERUERES A7 L, 2018-035886,2018 £ 2 5 28 H

3. HEIEL,"BEERICH >z U RIVABEOMBARE T 2REEE. REAZE HS5UIK. 707354 ,"2018-006576,2018 F
2822H

(6) FHEINEFEHE . FEY I X Topics
LR 8 B 25 B FIBEZ &)l - TEDOKGAEN T
NHK &#apiE TS 6 0] 385 B | MBESZ MBRICER LIEBROXMATRES X7 LD - RAFEE]
BFE@E4L JAMP 12 B 17 B THae B S DOMZEFRRER = &)IIE ]
LsFHE 6 B 17 B : T (FNE. BHIHAL Y EEER) BERBMTANILY—I]
NEFE 7B 108 | TRERTERICGAS (BEEHD ITRTIEAI LVE)]
MEHE 12 B 9 H : TXEO#EYTHE Y EHEBN EERMEERIFEZF+—)]
NHK NEWS WEB, ZJIINEWSWEB 12 B 10 B : IK#FIETIEO X FEHFHBHET
WkE#RE 12 B 12 B | TATHERBELHA) B X MEYITHRP
MEHE 12 B 15 B | TREFEICE SIS (EEFEETENIRAIL)

. MEFE3 A1 H TR &R X V@R B & & BERAE CRIER) J

11. BmEEFE 38298 ( TAOl 7OV =¥ MAEMERER A FKREK]

12. (LGRS 7 B 19 B @ TRRBEACIRICERIEFIE

13. BREFHE 128158 VNS THENIES (F)IE0EM. WMEREEEHZE) ]

O ® N ok W=

o

KRN FEEFEFF — L Photonics Control Technology Team

(1) EESRX (accept Z2515)  Original Papers

1. T.Hosobata, N. L. Yamada, M. Hino, Y. Yamagata, T. Kawai, H. Yoshinaga, K. Hori, M. Takeda, S. Takeda, and S. Morita, “Development
of precision elliptic neutron-focusing supermirror,” Opt. Express 25, 20012-20024, (2017)

2. Yoshichika Seki, Atsushi Taketani, Takao Hashiguchi, Sheng Wang, Maki Mizuta, Yasuo Wakabayashi, Yoshie Otake, Yutaka
Yamagata, Hidetada Baba, Koichi Kino, Katsuya Hirota, Shuji Tanaka, “Fast neutron transmission imaging of the interior of
large-scale concrete structures using a newly developed pixel-type detector,” Nuclear Instruments and Methods A, 870 (2017)
148-155



3.

N. Ebizuka, T. Okamoto, M. Uomoto, T. Shimatsu, M. Sasaki, A. Bianco, C. Packham, W. Aoki, “Diffraction Gratings for the Latest
Visible and Infrared Astronomical Observations,” BARFRMEFREE 26 (2), 32-39, (2017).

(2) #B1FEE  Invited Talks

1.

(3)

Y.Yamagata, “Development of safe and easy-to-use compact neutron source,” International conference on Neutron Optics
(NOP2017), Nara, July, (2017)

£8. YVRIYIL, €£XF—FH#  Meetings, Symposiums and Seminars
BRI —, "NBEEA A=V JIC LB EEOIFBEREMN " FH Z— Bt 7” SN\ FX L), 71,78 118
(2017).
Btttz — , "BEEOHRZX A 5508 - BRREN " 80Kk RS (HE% SOKEN) &=, 7B 11 B, (2017).
Bt — INIVAREF TSV T Ty I A—I 0 RiERERAEERIT 700 > L TRITS) ) ik 8% JuBEASE) , f,
8 H23H,(2017).
Btz zF— ,"Al - ICT ZFALEAR— FIHORRET—2AM " BH B (7 XL IVERRH), "=, 28 14 8, (2017).
VCAD ¥ A7 LHRR , KFERFHRE, 77,2 B 158, (2018)

(4) %35THEE  Patent Applications

1.

FFRE 2017-157321 TL Y R—FKT 7 A NS LU Z DEESRE] ILWEE, M2t FESE, TFH—88 EHEHEAER HEE
2017 8K 17H

JP2017/013798 NEBREWTIEF. HERE. HSUICEBBUEEIRFORBAES SUR AL BERR, MRt LTS,
mAMREe, RERX, HFEH2017E£3831H

FiEF E— LEHIBIRF — L . Neutron Beam Technology Team

(1) BFEE#WX (accept Z8%) . Original Papers

1.

10.

Yasuo Wakabayashi, Atsushi Taketani, Takao Hashiguchi, Yoshimasa lkeda, Tomohiro Kobayashi, Sheng Wang, Mingfei Yan,
Masahide Harada, Yujiro Ikeda, and Yoshie Otake: “A function to provide neutron spectrum produced from the 9Be + p reaction
with protons of energy below 12 MeV,” Journal of Nuclear Science and Technology, (2018.3), DOI:10.1080/00223131.2018.1445566
Yoshie OTAKE: “RIKEN Compact Neutron Systems with Fast and Slow Neutrons” , Plasma and Fusion Research, Vol.13, (2018.3) ,
DOI: 10.1585/pfr.13.2401017

Y. lkeda, Y. Otake, M. Mizuta : “Nondestructive measurement for water and voids in concrete with compact neutron source,”
Plasma and Fusion Research Vol.13, (2018.3) DOI: 10.1585/pfr.13.2406005

Mingfei Yan, Huasi Hu, Yoshie Otake, Atsushi Taketani, Yasuo Wakabayashi, Shinzo Yanagimachi, Sheng Wang, Ziheng Pan, and
Guang Hu: “Improved adaptive genetic algorithm with sparsity constraint applied to thermal neutron CT reconstruction of two
phase flow,” Measurement Science and Technology, (2018.2), DOI:10.1088/1361-6501/aaaea4

HEEKE, BNEA, LS, KTRE , BAEFR , AR NPT ROBSHAZ Bis LIERES — A7 4 MED KA
EFEDBF " #k &8 vol.104, No.3 (2018), DOI:10.2355/tetsutohagane. TETSU-2017-080

Tomohiro Kobayashi, Yota Matsubayashi, and Takayuki Terai : “Metallic particle formation by MeV proton irradiation in liquid,”
Surface and Coatings Technology, Volume 331, (2017.12), pp.206-210, DOI:10.1016/j.surfcoat.2016.09.070

T.Hakoyama, H. Nakano, and T. Kuwabara: “Fracture Prediction of Hole Expansion Forming Using Forming Limit Stress Criterion,”
AIP Conference Proceedings 1896, (2017) 20024, DOI:10.1063/1.5007981

C. Sekiguchi, T. Hakoyama, T. Kuwabara, and H. Fukiharu : “Development of Draw-bending Testing Method Using Digital Image
Correlation System,” AIP Conference Proceedings 1896, (2017), 20012, DOI:10.1063/1.5007969

HNE—, KEER, BRFT, KMTRE , MRS  NMEIDRSEPEFRZFR LI 7 ) — MBI 2KDRSE MR, 3
Vo) — MEEMORIE , R, 7 v T L— FEsGRESE , Vol.17, (2017), pp.653-658

MEZEHE, KEER, KTTGE A BER T 2R L OB BB DBERIRLRI,” 127 ) — MBS DORIE, R, 7 v
T L — FSXERESE , Vol.17, (2017), pp.285-290
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16.
17.

. EMERE BN, KEER, KGR, SRR TR NP FRE KU AV IRER WOV Y U — MEEMRIEDRE

DEROIFIRZIRANORF " 23>0 U — MEEMORWIE, #58, 7 v T L — FERXERESE , Vol.17, (2017), pp.659-664
Yoshimiasa lkeda, Yoshie Otake, and Maki Mizuta: “Nondestructive Measurement Method to Detect Water/Void inside Slabs using
Compact Neutron Source by Backscattered Neutrons,” Journal of Advanced Concrete Technology, Vol.15, No.10, (2017),
pp.603-609, DOI:10.3151/jact.15.603

. Yoshichika Seki, Atsushi Taketani, Takao Hashiguchi, Sheng Wang, Maki Mizuta, Yoshie Otake, Yutaka Yamagata, Hidetada Baba,

Yasuo Wakabayashi, Koichi Kino, Katsuya Hirota, and Shuji Tanaka: “Fast neutron transmission imaging of the interior of large-scale
concrete structures using a newly developed pixel-type detector,” Nuclear Inst. and Methods in Physics Research, A 870,

(2017), pp. 148-155, DOI:10.1016/j.nima.2017.07.022

Yoshie Otake, Yoshichika Seki, Yasuo Wakabayashi, Yoshimasa Ikeda, Takao Hashiguchi, Yuichi Yoshimura, Hideyuki Sunaga,
Atsushi Taketani, Maki Mizuta, Yoshinobu Oshima, and Masahiro Ishida : “Research and Development of a Non-destructive
Inspection Technique with a Compact Neutron Source,” Journal of Disaster Research, Vol.12 No.3, (2017), pp.585-592,
DOI:10.20965/jdr.2017.p0585

. Yoshichika Seki, Takenao Shinohara, Joseph D Parker, Wataru Yashiro, Atsushi Momose, Kosuke Kato, Hidemi Kato, Maryam

Sadeghilaridjani, Yoshie Otake, and Yoshiaki Kiyanagi: “Development of Multi-colored Neutron Talbot-Lau Interferometer with
Absorption Grating Fabricated by Imprinting Method of Metallic Glass,” Journal of the Physical Society of Japan, Vol.86 No.4,
(2017),pp.044001-1-5, DOI:10.7566/JPSJ.86.044001

BNEA: “BAMIMIOBERER S 1L— 3>, BEEINT, 58-673,(2017.2), pp.120-124, DOI:10.9773/505€i.58.120
T.Kimata, S. Kato, T. Yamaki, S. Yamamoto, T. Kobayashi, and T. Terai : “Platinum nanoparticles on the glassy carbon surface
irradiated with argon ions,” Surface and Coatings Technology, Volume 306 Part A, (2016.11), pp.123-126

CNEEAN ZRMZ. NEXEA. ABHRE. SNEA. ZILER XIIES "SRD#ERZEB WY b F v 2 RIVORY -4

RYMIICEBR T T\ Z1&R " BB LI, 57-660, (2016), pp.60-65

(2) EZ . 7% &  BookEditions, Review Papers

1.

Y.Otake: “Neutron Diffraction and Neutron Imaging with Compact Neutron Source,” Encyclopedia of Analytical Chemistry, eds R.A.
Meyers, John Wiley: Chichester, (2018.3)

BRIEA : “590 ~ 980MPa #/\1 7V BRADHDY I 2 L— 3 VERADRA >V " T A, 55-8, (2017.7), pp.50-53
KITHE | "B OER % JENIEIRE 5 RANS” ,CROSS T&T, Vol.57, (2017.6), pp.46-48

KT © N )L AR FIRIC & 2 SXERFZR DERIR " APIEXS A B4 11, BASKE G SEHME D AR ISR ,(2017)
pp.307-315

KEERD , EWE—, B BB, IWEDE , BRFT, KITHE"HRA VT IDA Y TF UV AICERY 2R EFR"
B VRV T L B 56 EEFTIFMZE] ,05-08,(2017), pp.33-34

AITRE  "FraOP TR CEHAY 2880 7 55 54 B X igMRBREICR T 25imaldaEnxE, BAMHES X g
BEFIEER, (2017), pp.3-7

RITHR © “IESEFAIC K2/ EREFREZDIGA " MR & ER / BSHSFRIRRBIG 2 RIGERFT 1R | (142).6,(2017), pp.4-8

(3) #B1F5EE  Invited Talks

KT - "EBR N R M 7R RANS BT E (T & 2 RS DOIR & S D/NEDRER " BASKMIBRE 175 AEFHEAR
JURITL FRERETHRRERRS TR 29 FEESERIRIS  MRBEREDI VOB AN Z I X -XIR - PHT
DFLWRR—," BEED, FE,3819H,(2018).

R B MEFIR RANS & Z DGR, SEHPRAKFERS , RAF, B/ ,1 B 248, (2018).

KITE © "FrORETFRCEHRAIT 28K RAFIE " 56 54 Bl X MR EICR T 251ms BAMRZER X fMRRERMHES
=, HR#&,12818,2017).

RPTHEE - "RANST I K B EITEBR~HFHEFERANOFH G AO~ H29 FESEBEMMER " RRE 11 8 24 H, (2017).
BNIEA {“MREIFY 2 2 L— 3 VO & RIEF E— LEHAIRA " RRREAF S SMBEAMHZRR 20177 EEHE 707>
L, ERFEHE, 11 B (2017).

BREANFEM 22— aVIC L B2RBISATA ) BEER T L ATERRTR 29 FE £ 2 B RBGIAERS , W,
18,(2017).

M. Takamura, Y. Ikeda, H. Suzuki, M. Kumagai, Y. Oba, T. Hama and Y. Otake : “In-house texture measurement using compact



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

neutron source,” 18th International Conference on Textures of Materials (ICOTOM-18) Utah, USA, 5-8 November, (2017).8.

Y.Otake : “RIKEN Accelerator-driven compact Neutron Source (RANS) with fast and slow neutron applications,” Helmholtz Zentrum
Berlin, Berlin, Germany,11 October, (2017).

Y.Otake : “RIKEN compact neutron systems and its new application results,” Laboratoire Leon Brillouin, Centre de Saclay, Saclay,
France, October 9, (2017).

Y.Otake: “RANS facility at RIKEN,” The 3rd International H.B.S Meeting, Unke, Germany, October 6, (2017).

Y.Otake : “RIKEN compact neutron systems and its new application results,” Heinz Maier-Leibnitz Zentrum, Jeulich Center for
Neutron Scattering , Garching, Germany, October 4, (2017)

KTIE - BN TR X7 L RANS L Z DA &R " BAEEMEFSR 8100 BV REARSMRR &k
H1——HEE5 IND S DNFRER - L— Y —BEMR S L URGHEST AR Z RO -] |, BRE,9 A 30 B, (2017).
K.Mochiki, T.Uragaki, J.Koide, Y.Kushima, J.Kawarabayashi, A.Taketani, Y.Otake, Y.Matsumoto, Y.Su, K.Hiroi, T.Shinohara, and T.Kai :
“Pulsed-Neutron Imaging by a High-Speed Camera and Center-of-Gravity Processing,” Position sensitive detectors 11, Milton
Keynes, England, September 3-8, (2017).

KITHGE " Z— XD S1AE IR ES SRS/ N AR TR RANS, RANS2,” HABH T XLINRFFHIEZES B4, 9818,
(2017).

KITE L EA S | ERLNEIRMETFIR RANS, RANS2,” FRE 29 FERAFHETFIAERRER B, OfcbEbL ™, ZHE 78
27 B, (2017).

Yoshie Otake : “RIKEN Compact Neutron Systems and its New Application Results,” International Conference on Neutron
Scattering 2017 (ICNS2017), Daejeon, KOREA, July 11, (2017).

Yoshie Otake : “RIKEN compact neutron systems with fast and slow neutron,” 1st Joint Workshop RAP-JCNS, Wako, Japan, July 5,
(2017).

BMIEA @ NIREFIR RANS IC K D 2BESME/OFTA " 5 33 BEAHEMEMIEMIOF T L TS PEFToh 224
EEOER—ERNSEAN] , BABENIF S B 5EF 0% R8T, &£&E,6 A, (2017)

KITE  "REF | RETRAS | BOHLPEROSF " B ERRFA AR A B REE , fJem , \E%, 4 B 22 H, (2017).
BRFT U MRETRIOBEIC L B RIEROMEIET AT DLT " 8 3 EIBEERMICET 5 CAE 7+ —3 L, A/ X,
®®,387H,017).

(3) &E®. YVEKRIYIL, £ZF—F#  Meetings, Symposiums and Seminars

1.
2.
3.

10.

B — "PHEFIS—OGH " BIERRARE (RBAZIFAENEFRIFER) M, 282 H,(2018).
Bt X S — " TR BITOREEISH | BB ERE (RBAFZIFMERRTFRIFER) Xt , 18168, (2018) .
Bt = F— BT ) — X8 33 Bl “KEICS S BIEERERMOMRA > 7 S \OER"— BARDOEMOENBEDZERDL S
—, MAKREAR (NEXCO-West USA, Inc., President and CEO), #13¢5, 12 B 22 B, (2017).

RS VR Y T L NI FR RANS DR < TR & RBIESR E D@ — 1> 75 - DD Y EENATOIMETET
I DOBkE—," ¥, 12 A 21 B, (2017).

Bt = 7 — “The Research Reactor BER Il and Neutron Optics at the Helmholtz-Center Berlin,” Dr.Thomas Krist, Helmholtz -
Center Berlin for Materials and Energy, #13¢/,7 B 18 B, (2017).

“RIKEN Center for Advanced Photonics (RAP) - Jilich Centre for Neutron Science (JCNS) 1st Joint Workshop,” Wako, July 4-5,
(2017).

Bt = 7 — “Neutron Scattering at MLZ and European Prospectives for New Neutron Sources,” Dr. Alexander loffe, Head of Julich
Center for Neutron Science at Heinz Maier-Leibnitz Zentrum, #13¢/ ,7 B 3 B, (2017).

Bt F— "MEFREFE— LEFB LIEIR Y @9 & ZORAE | NIFHE ( BARR T MRS FIRAS SR
MERFIARY R —Y v —), kw6 B 19 H, (2017).

Bt = — "ERE T T\ R ERAAEMAE —PHETFRIERST (BX] 20—, BILNZEK ( BARRTIAEEREEER
FHRFERZREFT J-PARC L 2 —ME - ERETAEYV 3 VRITAEYVaVR), MXH,6 B 13 B, (2017).

B S f— "EFHOMESC AT b - OV T ) — MO ETEEN " & —IERIE ( R AR R TIPSR AR BB R I AR
P9), 03¢, 3 B 30 B, (2017).
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(5) WHEINEEHE- FEY I X Topics

N o s W=

BREHE, "SR AZEEIRR. VEUC RFOEEERGE  IRS[PMTER ) 2018F 28 15H

IERTEAR, "B NEREFETRY /\17VEHELICEF MMBORAE,” 2018E2 8 14 H

BZFm, NEIRBPETFRY AT LRANS T A —XT7FA MEDFAEICKT) 20185289 H

BRIEHE, “NEPEFRTHN a8 MWERSOERILA EMEEHFE"2018%F 2H8H

BAEETE, NERETRERTHHEST BMAE ERICAZAREEIT,"20185E2H6H

BAEEHRE WEB "RREM AL EAG S, BE(bETERICT 2MMBERICE e G Fi%Mi " 20182 A 5 H
BHTLRAUY) =R, "Ea{t & uIEEIC T 2EMMREREICA e anhFEDORL — & DD WIRBICH T 2/ EREF RO
—/"2018%F 28 5H

New MOU with Jilich Center for Nuetron Science, “1—1) v E pEFRIZEZEL > 2— (JCNS) & RAP L DEHBAHEE & /S "
20178822 H

FiiiEA7#F — L. Advanced Manufacturing Support Team

(1) EE .5 E  BookEditions, Review Papers

1.

BEHTHT, AR, FEH, tREE WEED, BEIZORNE [€BMEOY 1 T R EEMEL 2/ X2 L Additive
Manufacturing, BBRIZS, BERIFARFES3IHE 5SS, 387-390, (2017).

(2) #B1F5EE  Invited Talks

1.

LB, EHHCHT S 3D Printer EifTDEIF  -Rapid Prototyping H*5 Additive Manufacturing-, ZxitXd, DD < W IR S,
RN TIFES, X, 12813 8,(017).

(3) B, YVRIYL, £ZF—F#  Meetings, Symposiums and Seminars

1.

%47 B EFIEMEEE I F— RAPEZF—), #¥, 108 20H, (2017).



Press Releases

TLAYY—A

2017/4/26 7 b IRIERRERTZSF — L / Innovative Photon Manipulation Research Team

TIVEZOLDF /EERT 18] Z1E5S
—HRKABITERDONT BRI VBN X2 T7UT7IVAT—] —
Up Scalable Full Colour Plasmonic Pixels with Controllable Hue, Brightness and Saturation

- Renilkumar Mudachathi and Takuo Tanaka, "Up Scalable Full Colour Plasmonic Pixels with Controllable Hue, Brightness and
Saturation”, Scientific Reports, doi: 10.1038/541598-017-01266-6

2017/6/22 7+ b REREERIZS F — L / Innovative Photon Manipulation Research Team

TR DRI DOFREER 5 R E A _E I RTh

—EBRAEREL. DFHLODRESDHEBZNIAY TR FTREH—

Cross-Polarized Surface-Enhanced Infrared Spectroscopy by Fano-Resonant Asymmetric Metamaterials

Atsushi Ishikawa, Shuhei Hara, Takuo Tanaka, Yasuhiko Hayashi, and Kenji Tsuruta, “Cross-Polarized Surface-Enhanced Infrared
Spectroscopy by Fano-Resonant Asymmetric Metamaterials” , doi : 10.1038/s41598-017-03545-8

2017/10/2 T IV IGEIFZEF — L / Tera-Photonics Research Team
FRREBICKBEBET NIV EREIRZRIT

— MR RIS DR LV ZRIRD /N AN —

Backward THz-wave parametric oscillation with tunability

Kouji Nawata, Yu Tokizane, Yuma Takida, and Hiroaki Minamide, “Backward THz-wave parametric oscillation with tunability", ﬁ/
Advanced Solid State Lasers Conference, technical session" Optical Parametric Conversion in Crystals and Fibers", Abstract
2017/11/14 EHRBRBIRR A A — >~ JHIZEF — L / Live Cell Super-Resolution Imaging Research Team

JIVIERRD RS TGECCO)

—COP lI/MBalcfkE LWL D)L IfERD A —

Golgi entry core compartment functions as the COPIl-independent scaffold for ER-Golgi transport in
plant cells

Yoko Ito, Tomohiro Uemura, Akihiko Nakano, "Golgi entry core compartment functions as the COPII-independent scaffold for
ER-Golgi transport in plant cells", Journal of Cell Science, doi: 10.1242/jcs.203893

2017/12/12 ERIEIRNIEEHZTF — L / Image Processing Research Team

T =MEIRERITIC K D ZIRENRED#ZRR
— R IEBAERDI A Pore-free island & kT H 5 —

A statistical image analysis framework for pore-free islands derived from heterogeneity distribution
of nuclear pore complex

Yasuhiro Mimura, Satoko Takemoto, Taro Tachibana, Ogawa Yutaka, Masaomi Nishimura, Hideo Yokota, Naoko Imamoto, "A
statistical image analysis framework for pore-free islands derived from heterogeneity distribution of nuclear pore complex.”,
Scientific Reports, doi: 10.1038/541598-017-16386-2

2017/12/27 RRET U NS a @S2 F — L / Cloud-Based Eye Disease Diagnosis Joint Reserach Team

FRAEDFERFIEAR D B8

— R EET IV TRABOZITICER—

Classification of optic disc shape in glaucoma using machine learning based on quantified ocular
parameters

Kazuko Omodaka, Guangzhou An, Satoru Tsuda, Yukihiro Shiga, Naoko Takada, Tsutomu Kikawa, Hidetoshi Takahashi, Hideo Yokota,
Masahiro Akiba, Toru Nakazawa, "Classification of optic disc shape in glaucoma using machine learning based on quantified ocular
parameters”, PLOS ONE, doi: 10.1371/journal.pone.0190012
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2018/2/5 FRMEF E— LRI F — L / Neutron Beam Technology Team

K2 A TEEIC T 2IMMBRICET Te e G DT FADHEL

— 60D YRBITH I 2/ Bl F RO S —

Development of on-site measurement technique of retained austenite volume fraction by compact
neutron source RANS

HHEEM. SNEA. BLEZ. KITRE. BRES. fiAmt VNETREFRORSHAZ B LIEEF — X7 MESEA

EFEDFF] "Development of on-site measurement technique of retained austenite volume fraction by compact neutron source
RANS", # &80 Vol. 104, No. 3, doi: 10.2355/tetsutohagane.TETSU-2017-080

2018/2/23 EmNFFAMBIZEF — L / Biotechnological Optics Research Team

At D FRERZ IR EER CERR CE 5 ATHEHRI > X 7 L AkaBLI
—EREIICEBEATIEE. BRMEEED ) 71V 2 A LRIRIEANDISHE—
Single cell bioluminescence imaging of deep tissue in freely moving animals

Satoshi Iwano, Mayu Sugiyama, Hiroshi Hama, Akiya Watakabe, Naomi Hasegawa, Takahiro Kuchimaru, Kazumasa Z. Tanaka,
Megumu Takahashi, Yoko Ishida, Junichi Hata, Satoshi Shimozono, Kana Namiki, Takashi Fukano, Masahiro Kiyama, Hideyuki Okano,
Shinae Kizaka-Kondoh, Thomas J. McHugh, Tetsuo Yamamori, Hiroyuki Hioki, Shojiro Maki, Atsushi Miyawaki, "Single cell
bioluminescence imaging of deep tissue in freely moving animals", Science, doi: 10.1126/science.aaq1067

News, Meetings, Events

Za—A, @ik AN M

April 19,2017

HEF-F— LY — 2 =D GRRHA KRB RS 2 2 H

Team Leader Tahei Tahara received the Commendation for Science and Technology by MEXT

REERITICEI T SRR, EREESFICEVWTRECRRZNDEZRE T 5 [RIFHI
NHEOXERFRERE ] OXREZAD. 2017 F4 819 BICKERFE CHRESNE LT, RAP
P SRRBRF—LU—Z—H FLWDNEHAEDORS & TN e AU EM D FROME D
FET. XERFREXREERELE LT

Team Leader Tahara received the Commendation for Science and Technology by Ministry of
Education (MEXT) for his research, “Study of complex molecular systems by development and
application of novel spectroscopy” , on April 19,2017 at MEXT.

November 2, 2017

FRBE T — LY — X — DR 72 2

Team Leader Atsushi Miyawaki received the Medal with Purple Ribbon
ERBEF — L — L= EYIBEDFICBTB/NAF A A= Y TEMBRICE N TR
MR ZBREENTEE N, TR 2 FUDERREZZELE L, mERZ 11 A 14
BicgiTbng L

Team Leader Miyawaki received the Medal with Purple Ribbon for his research,
“Pioneering development of novel tools and methods for bioimaging.” , on November 14,2017
at MEXT.
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April 2017 to March 2018

RAP Seminar, from 42nd to 51st, and special seminar

April 14,2017

April 17,2017

May 12,2017

June 16, 2017

July 14,2017

August 14,2017

September 15,2017

October 20,2017

December 15,2017

January 19,2018

February 16,2018

March 16, 2018

Prof. Katsumasa Fujita (Department of Applied Physics, Osaka University)
“Raman microscopy beyond the limit” R &2 % 5 < >8R

Prof. Gerard Mourou (Ecole polytechnique)
“CAN (Coherent Amplification Network) laser system to achieve high-intensity and high-repetetion
frequency”

Prof. Kazuyuki Ishii (Institute of Industrial Science, The University of Tokyo)
“Photophysical properties and photofunctions based on the magnetics properties of porphyrinic
compounds” KIL 7 1 U AL EMOBKENEEITED < SeHtE & Seikke

Prof. Hiroyuki Hioki (Graduate School of Medicine, Kyoto University)
“Grand design of the neocortex” ABEBED T S>> K741 VigsERiE LT

Prof. Shinichiro Iwai (Department of Physics, Tohoku University)

“Dressed charge state with driving light field in strongly correlated organics materials”
B—H1 7 VHRNH D HIRHEREETRD N LR FETIRE

Prof. Kazuo A. Tanaka (Extreme Light Infrastructure-Nuclear Physics (ELI-NP) Bucharest-Magurele, Romania)
“Laser and Gamma beam sysems at the ELI-Nuclear Physics Project”

Prof. Shuji Sakabe (Institute for Chemical Research, Kyoto University)
“Ultrafast electron diffraction/deflectometry and generation of intense sub-terahertz surface wave

using laser accelerated electrons”
L= —IMEBF AV BERBTRENT - RAESSREY 7T 5NV YRERFEE

Prof. Hidekazu Mimura (Graduate School of Engineering, The University of Tokyo)
“Nanofocusing mirror for soft x-rays” 8 X&DcHDF/ &KHZ5—

Prof. Akihiro Yamanaka (Research Institute of Environmental Medicine Nagoya University)

“Neural activity manipulation and behavior control by using fiber-less optogenetics”
77 A IN— L ANBEIEFE & T EBHRIE S TEHIA

Prof. Susumu Komiyama (Dept. of Basic Science, The University of Tokyo / Terahertz Technology Research Center, NICT)

“Visualization of non-equilibrium electrons on nanoscales: Scanning noise microscopy”
HFHBETFOS/ Rr—IVERIL © 15 IEEEME

Prof. Tsutomu Mibe (Institute of Particle and Nuclear Studies, High Energy Accelerator Research Organization)
“New precision measurement of muon’s anomalous magnetic moment and electric dipole moment
with ultra-cold muon beam ” #4531 —F Y E—LAILKBH LI 1 —F > RERHAREER - BEIWEFEZOEEAE

Prof. Ryoichi Hajima (National Institutes for Quantum and Radiological Science and
Technology)

“Generating attosecond photon pulses
from high-harmonic generation driven by
a mid-infrared free electron laser "
PANEREFL -V TR T 25 R2#HKT R
FRDIRR

pte. Jan.19 (Fri) 16:00 - 17:00, 2018
cation  W213, 3F, Cooperation Center, Wako Campus, RIKEN
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Lecation: 1F Seminar Room, RIKEN Sendai Campus

Tile: Dressed charge state with driving light field
in strongly correlated organic materials
W AR S TRERE TR FL- 2 R T Ul
Prof. Shinichiro IWAI

Dapartment of Physics. Tohoku Unhersity
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June 28,2017

Bt VRV O L T8Bl% - W% - 7<) 4 Tocilds il BHR & Ak
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BB BRI R 2 [ZEE% D75 < 4 D MRIEHRIDEAALIC
= e K DHERIBNEDIRME L 1RIF) DRREEICHIY . HE-A5 -
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BFRARY YRI D A

[#iD - Al - ## <]

At the final fiscal year of the all-RIKEN project “4D
Measurements for Multilayered Cellular Dynamics” headed by
Team Leader Nakano, a symposium entitled “See, Measure and
Solve” was held and the present and future of the project was
discussed.

SRR S DAERS ILAHEBRI
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BILE(C S 24DBRIERD"R 2D 5 852" Z L Thh 2"
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RT& BRXER (KR ST) Sh0# 5,000 (4 2,500M)

July 4, 2017 and August 22, 2017

RAP-JCNS 51l Workshop Bilft. WFZEls 13372 MOU Fiik
RAP-JCNS 1st Joint Workshop, New MOU with Jiilich Center for Nuetron Science

By D=0y ehEFRIZEMELYZ— (UONS) ENERSBFFEFRAREICHDLD ARBNE LUHRRDIEEE
BRNETHREEZ 2017 £ 8 A 22 A THERE L& Lic, #REICTRA LT, B 1B RAPJCNS Y31/ b T =023y
T=7RB 48, 5SEIKEELE LT, SBBEY 31V NI—7 23y TZ2BIMEER#E. RANS ZFIMA LIinEssHk
FROFEBHAZRZRIE L S SEDARBNDOERDPRFEINE T,

Jilich Center for Neutron Science (JCNS) and RAP held 1st Joint Workshop at Wako campus . Also on August 22,2017, a
new MOU with JCNS was signed for promoting collaborative research on the neutron science.




November 29, 30, 2017

Hits RT3 5 Ml D7 T2 A58

2017 F 11 B 298, 30 HD 2 HREIChizW . BS5EIRAP YV RIYTL T3
BFTHHR MIGTHESNE L.
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The 5th RAP Symposium was held in Sendai on November 29 and 30, 2017.
The symposium consisted of two special lectures by Prof. Hiroaki Misawa
(Hokkaido University) and Dr. Iwao Hosako (NICT) and four invited talks from .
other centers in RIKEN as well as 15 oral and 90 poster presentations by RAP 1AL
members. More than 150 participats discussed on the state-of-the-art
photonics and quantum research and engineering.

SHUSHE ¢ rap-symp_2017@mlrikenip

December 21, 2017
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— 1277 - 6OIKVEFFIATOIRRERFEOBE —

The RANS symposium was held in December 29, 2017 at Wako
campus with around 300 participants. Major part of them came
from manufacturing civil engineering and construction
companies., and had discussion among them.

: 2017512A21H(K) 10:00~17:40 (2{$44:9:30)
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Awards

mﬁ-’-’» Ry 2
~H ° ﬁ?} BOXH GEEHIEE DN /[0 - lkd TR * kg

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

April 19,2017
SURREARELRE  FEARINE CORRPERED 7 HERF « F— L) — X — Giisdior ritiineges— L)

Commendation for Science and Technology by MEXT (MEXT) / Tahei Tahara, Team Leader (Ultrafast Spectroscopy Research
Team)

May 4, 2017
IOP Highlights of 2016 (I0P)  ZH¥H « FEMZEH. (WES - F— LY —X— Dz riyEs—1L)

IOP Highlights of 2016 (IOP) / Shinya Morita, Visiting Scientist, Yutaka Yamagata, Team Leader (Ultrahigh Precision Optics
Technology Team)

May 25,2017
HAG Y A2 TR (HADEEE) / HRKF « F— L) —X— (B raliimiger—2L)

The Spectroscopical Society of Japan Award (Spectroscopical Society of Japan) / Tahei Tahara, Team Leader (Ultrafast
Spectroscopy Research Team)

May 25,2017
HAD Y2 TR (HAEES) /30t - WIgta GBlsdiy e —21)

The Spectroscopical Society of Japan Award for Young Scientists (Spectroscopical Society of Japan) / Hikaru Kuramochi,
Research Scientist (Ultrafast Spectroscopy Research Team)

May 31,2017
L—Y =208 BEEANL—Y—22) 7 A - HgE R (77 FRRRERZEF— 1)

Incentive Award, Laser Society of Japan (The Laser Society of Japan) ,~ Tomoya Okino, Research Scientist (Attosecond
Science Research Team)

May 31,2017
L—Y— 22 B0 OGERE (CRHEBIEAL—Y—22) 7 FHIESE - JRA (7 FBREATEF— L)
Paper Award, Laser Society of Japan (The Laser Society of Japan) / Keisuke Toda, JRA (Attosecond Science Research Team)

June 2,2017

L—¥—=Jaty & ZUNEFo e LEHE (UHEARHMED  ERSER - 2=y B —X— (#F—SIOM
HEENFE L= )

Laser Processing Presentation Award ( The Amada Foundation) /* Koji Sugioka, Unit Leader (RIKEN-SIOM Joint Research Unit)

July 17,2017

Light: Science & Applications 2017 Outstanding Paper Award (Nature Publishing Group) ,/ fZRi5K -2 =» MY —X—
(PRF—SIOM dHEIZE L= > )

Light: Science & Application 2017 Outstanding Paper Award (Nature Publising Group) ,/ Koji Sugioka, Unit Leader
(RIKEN-SIOM Joint Research Unit)

September 17,2017
DFRPERA R Gy rRER)  HERT - F— LY — X — Gl Rblipee s — L)

Distinguished Scientist Awards of the Japan Society for Molecular Science (Japan Society for Molecular Science) /* Tahei
Tahara, Team Leader (Ultrafast Spectroscopy Research Team)
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September 28,2017

TR ARG A Z RS 8L - DIFER Otht Ry — L)

Paper Award of Japan Society of Civil Engineers (The Society of Civil Engineers) ,/ Takashi Michikawa, Reserach Scientist
(Photonics Control Technology Team)

September 29, 2017

B e AT LM BN EREETNE (RSB NBRUES) O RTHEER © JERERARIIMIZE R ORI
BH¥EF— L)

Incentive Award, The Institute of Electrical Engineers of Japan Award (IEE) /* Yasuhiro Maeda, Special Postdoctoral
Researcher (Photonics Control Technology Team)

October 25,2017

Fellow of the Laser Institute of America (The Laser Institute of America)  fZ[5EK « 2= bV —X— (Fif—SIOM 3k
e => )

Fellow of the Laser Institute of America (The Laser Institute of America) /~ Koji Sugioka, Unit Leader (RIKEN-SIOM Joint
Research Unit)

November 14, 2017

RRER ) el - F— LV — X — CEGeAEinigeF — L)
Purple Ribbon Medal ,/ Atsushi Miyawaki, Team Leader (Biotechnological Optics Research Team)

November 21, 2017

Best Paper Award (China-Japan International Conference) /" Ff [kl - i JWHZeEl. 75HEREN - LARBFZEE. /NITH— -
FeRUmEZe R, BNBE L - BIER. KRR - 7720V A %y T, IAZE « BEmZER. AIHEZ - F—LV—X— Ot
RN F— L), RIS - 22—

Best Paper Award (China-Japan International Conference) ,” Takeharu Murakami, Contract Reseracher, Norihito Saito, Senior

Research Scientist, Yuichi Komachi, Postdoctoral Researcher, Takashi Michikawa, Research Scientist, Shigeru Kogure,
Technical Staff, Kiwamu Kase, Senior Reesarch Scientist, Satoshi Wada, Team Leader (Photonics Control Technology Team),

and Katsumi Midorikawa

December 6,2017

REFATUZCHE (HADCER) iR fHt - FZER (5N A AT Y T — 1)

Best Yound Researcher Award (Spectroscopical Society of Japan) ,/ Shota Yamazaki, Postdoctoral Researcher (Terahertz
Sensing and Imaging Research Team)

February 16,2018

nano tech KE 702z 7 M (nano tech 2018) / Fi#8lli « F— LV —XZ—_ WG - BEREAR RS (75
NIV SERISEF— L)

nano tech Project Award (nano tech 2018) /" Hiroaki Minamide, Team Leader, Yuma Takida Special Postdoctoral Researcher
(Terahertz Photonics Research Team)

March 15,2018

BRI E (BMEAIIEdD 7 IR - e (WSS HPLBIIZEF— 2D . DUEA 1 - FENIWEZE L CEAITBiMS: A 2 —
VYT F—L) r
RIKEN Researcher Incentive Award (RIKEN)  Satoko Takemoto, Research

Scientist (Image Processing Research Team), Yoko Ito, Postdoctoral Researcher
(Live Cell Super-Resolution Imaging Research Team)

BEENS MAMRE. MAEER, MAEE, FREIMRE
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FIRST PERSON

First person — Yoko Ito

First Person is a series of interviews with the first authors of a
selection of papers published in Journal of Cell Science, helping
early-career researchers promote themselves alongside their papers.
Yoko lto is the first author on ‘The Golgi entry core compartment
functions as a COPIl-independent scaffold for ER-to-Golgi transport
in plant cells’, published in Journal of Cell Science. Yoko is a
postdoctoral researcher in the Live Cell Super-Resolution Imaging
Research Team in the lab of Akihiko Nakano at the RIKEN Center for
Advanced Photonics, Wako, Saitama, Japan. She is studying the
mechanisms of biogenesis and maintenance of the Golgi apparatus
in plant cells.

How would you explain the main findings of your paper to
non-scientific family and friends?

The Golgi, one of the membrane-bound organelles inside
eukaryotic cells, is known for its unique stacked structure. While
almost all the eukaryotes have this structure, little is known about
how it is formed and maintained. In our previous work, we found
that only specific Golgi proteins localize to unknown punctate
structures when the Golgi stacks are disassembled after treatment
with a drug in tobacco cells. Because the Golgi stacks reassemble
from these punctate structures after removal of the drug, we
thought of them as the ‘seeds’ of the Golgi, and analyzed them
further in the present study. By high-resolution live-cell imaging,
we found that the punctate structures contain the proteins
originating from the entry face of the Golgi stacks, and receive
other Golgi components during Golgi regeneration. Therefore, we
named the structure the Golgi entry core compartment (GECCO).
Furthermore, the GECCO was revealed to form independently of
the known Golgi trafficking systems, indicating that a novel
transport route exists.

Were there any specific challenges associated with this
project? If so, how did you overcome them?

This work required very long time-lapse 3D imaging (for about 6 h)
in high resolution, and minor differences in the environment during
observations easily affected the cells and stopped their Golgi
trafficking. We had no choice but to try many experimental patterns
and find the best condition. This was a tough trial of live-cell
imaging we had to face, but once we overcame it, the obtained
images were very meaningful scientifically, and really beautiful.

When doing the research, did you have a particular result or
‘eureka’ moment that has stuck with you?

Because I expected that the GECCO would disappear by inhibiting
the only known endoplasmic reticulum-to-Golgi trafficking route, I
was shocked by the opposite result. Unexpected data are often hard
to deal with, but I think such a moment is one of the best parts of
doing science.

Yoko Ito’s contact details: Live Cell Super-Resolution Imaging Research Team,
RIKEN Center for Advanced Photonics, Wako, Saitama 351-0198, Japan.
E-mail: yoko.ito@riken.jp

SPECIAL ISSUE: PLANT CELL BIOLOGY

Yoko Ito

“Don’t be disappointed by unexpected
results. You might find something that
nobody knows.”

What’s the most important piece of advice you would give
first-year PhD students?

Related to the previous answer, this project itself started from an
unexpected result when I was a graduate student. I originally
planned to disassemble the Golgi stacks completely, but I couldn’t
do it at all, no matter how many times I tried. I was really
confused at that time, but I received my PhD thanks to this data
and | am still working on its continuation. Don’t be disappointed
by unexpected results. You might find something that nobody
knows.

What changes do you think could improve the professional
lives of early-career scientists?

As many scientists say, I think job stability is necessary in academic
fields. We cannot do creative work when we are busy worrying
about the near future.

What’s next for you?

I would like to do my next postdoc abroad. I am now planning to
isolate the GECCO, identify what proteins and lipids localize there,
and analyze how such molecules contribute to the formation of the
Golgi stacks and plant life.
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Journal of Cell Science (2018) 131, jcs214338. doi:10.1242/jcs.214338

A 3D image of cis-Golgi (green), trans-Golgi (red), and the ER (blue) in
tobacco cells.

Reference

Ito, Y., Uemura, T. and Nakano, A. (2018). The Golgi entry core compartment
functions as a COPIl-independent scaffold for ER-to-Golgi transport in plant cells.
J. Cell Sci. 131, jcs203893.

Reproduced with permission of Journal of Cell Science
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Golgi-autonomous behavior of the TGN

e i ) Editor-in-Chief’s Choice — Free Access

B Although the trans-Golgi network (TGN) is a hub of
intracellular trafficking, its dynamic behavior in plant cells is
not well documented. Ito et al reveal that the TGN begins to
regenerate earlier than the completion of the Golgi apparatus
following BFA treatment — when the TGN is dispersed into
small vesicular structures —, and that regeneration of both
proceeds independently for a while, thus indicating a degree of autonomy in the
regeneration of the TGN and Golgi.

About the author: Yoko Ito received her Ph.D. from the
Department of Biological Sciences, University of Tokyo, in 2014
with a Research Encouragement Award, and thereafter joined
the Live Cell Super-Resolution Imaging Research Team at
RIKEN as a postdoctoral researcher. She was first drawn to the
elegant structure of the Golgi apparatus during her
undergraduate days, and has since been working on plant
membrane trafficking around the Golgi apparatus using live-imaging techniques. She
is currently developing her own research on Golgi biogenesis using custorm-made,
super-resolution microscopy in RIKEN. Yoko’s other passions include classical music,
and playing the piano and violin.
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CHEMISTRY

Lasers pick up
good vibrations

The changes to the structure of a light-sensing protein have been tracked

over incredibly short time scales

aptured just a few quadrillionths of a
C second after it absorbed a photon, a light-
absorbing protein has been observed for
the first time using a newly developed ultrafast
technique. This information will provide sci-
entists with valuable clues about why some
proteins are so sensitive to light.
Light-sensitive proteins form a key part
of the sensory systems by which organisms
detect light around them. For example,
the aquatic light-harvesting bacterium
Halorhodospira halophila detects blue light

-

using the photoactive yellow protein (PYP).
The organism swims away from blue wave-
lengths—a response thought to avoid exposure
to harmful blue light.

Previous studies had shown that blue light
triggers a structural twist known as trans-to-cis
isomerization at the light-capturing heart of
PYP. But this photon-triggered rearrangement
of the protein occurs so rapidly that it has
proved difficult to observe, generating
contradictory results.

Since previous studies using x-rays and
infrared spectroscopy did not provide

consistent structural details, Tahei

Tahara from the RIKEN
=S Molecular Spectros-

-© ) copy Laboratory

and co-workers

adopted

a different
approach.

They used Raman
spectroscopy, which
is similar to infrared
spectroscopy in
that it uses laser
pulses to probe
the molecular
vibrations

molecular vibration

time

Three light pulses were used to excite vibrations in photoactive yellow protein molecules.

FALL 2017

of compounds, but employs visible light rather
than longer wavelength infrared radiation.

The team used a Raman technique that they
had developed called time-resolved impulsive
stimulated Raman spectroscopy (TR-ISRS).
“I believe TR-ISRS is one of the ultimate forms
of Raman spectroscopy,” Tahara says.

Using three precisely timed light pulses,
the team could trigger photon uptake in the
PYP molecules in a sample, synchronize their
motion, and then monitor any changes in the
protein’s structure over the next few hundreds
of femtoseconds (see image; one femtosecond
is 107 second).

Most of PYP’s vibrational signals remained
steady over this time frame, showing that
the protein does not flip from the trans to
the cis conformational state until later in the
process. But one vibrational signal dropped
rapidly in intensity following photon absorp-
tion. The team showed this change relates
to the rapid weakening of a hydrogen bond
that normally anchors the protein’s light-
capturing portion, allowing PYP to flex during
the subsequent isomerization.

“TR-ISRS is a very versatile vibrational
spectroscopic method, having extremely high
time resolution and sensitivity,” Tahara says.
“We would like to apply it to a wide range
of problems, from studying fundamental
molecules to understanding the mechanism
of newly found photoresponsive proteins, as
well as new materials. We have already started
research in this direction,” he adds. ®
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