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Laser and Synchrotron Research (LASOR) Center
develops new lasers with extreme performance of ultra-
precise, high intensity and ultra-short pulse lasers. The
cutting edge soft X-ray beamline is also developed using
synchrotron radiation. LASOR center is responsible for
the advanced spectroscopy, such as ultra-high resolution
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photoemission, time-resolved, spin-resolved spectros-
copy, diffraction, light scattering, imaging, microscopy
and fluorescence spectroscopy, by new coherent light
sources based on laser and synchrotron technology over a
wide spectrum range from terahertz to X-ray. In LASOR
center, a variety of materials sciences for semiconduc-
tors, strongly-correlated materials, molecular materials,
surface and interfaces, and bio-materials are studied
using advanced light sources and advanced spectroscopy.
The aim of LASOR center is synthetic science for photon
sciences and collaborations with materials science. Most
of the research activities on the development of new
lasers with an extreme performance and the applica-
tion to material science are studied in specially designed
buildings D and E with large clean rooms and the isolated
floor in Kashiwa Campus. On the other hand, the experi-
ments utilizing the synchrotron radiation are performed

BLO7LSU I\ Tk X S5 e oWiZe 217 5T\ 5, at beamline BLO7LSU in SPring-8 (Hyogo).
[ ]

¥ Bevy—R) F IE B % B B mmsrme IEE 18X wEmxs HAR #H
Professor (Director) SHIN, Shik Research Associate  YAJI, Koichiro Technical Associate KUDO, Hirofumi Project Researcher TAKUBO, Kou
¥ BaEes—-g AW FFE B % aH IBER gmErmE FE D BERRE Yy XY
Professor (Deputy Director) KOBAYASHI, Yohei  Research Associate ISHII, Nobuhisa Technical Associate ITO, Isao Project Researcher ZHANG, Peng
% B RH #X o % = = MEXEEs BOE IEX BEFRE FE A
Professor HARADA, Yoshihisa Research Associate  MIYAWAKI, Jun Technical Staff FUJISAWA, Masami Project Researcher NAKAZATO, Tomoharu
% B IR XK B % B IR pEmEs KE O ER BiEmEE N1 ERYyY
Professor KOMORI, Fumio Research Associate  TANI, Shuntaro Project Researcher AKADA, Keishi Project Researcher BAREILLE, Cedric

= *; A — — —
EE@e -0 L EX m % FH BE  samxs FE - HiEfxe  WE A
Professor (Deputy Director) = AKIYAMA, Hidefumi Research Associate HIRATA, Yasuyuki Project Researcher ITO, Shinji Project Researcher MATSUDA, Takuya
AR WH B B % £H #X RHERRE I sYo4 Uy HEmEre KE S
Associate Professor  MATSUDA, lwao Research Associate KURODA, Kenta Project Researcher EL Moussaoui, Souliman Project Researcher MIZUNO, Tomoya
bo o ed RE RER B % Ciiil== = BEWEE AF & BEmRs UM KF
Associate Professor  ITATANI, Jiro Research Associate  KANDA, Natsuki Project Researcher OHDAIRA, Takeshi Project Researcher  YAMAGAMI, Kohei
. N *; N = & = 3
B E KB B %™ KB @8 semxs BB EA #aEmrs IR RN
Associate Professor ~ WADATI, Hiroki Research Associate  HAZAMA, Yuiji Project Researcher OSHIMA, Masaharu Project Researcher  YAMAZOE, Kosuke
N N = R = %2 3 N=
B bl BHEBNK AR e - sBEEEE 2R OBX BEMRE " EE Z
Associate Professor ~ KONDO, Takeshi Project Research Associate TANIUCHI, Toshiyuki Project Researcher  OTSU, Toshio Project Researcher USUKURA, Junko
\ = pre = =1 = RN = *
B Wk R sovsmMa BB BF gaEmkas E OE BEIFRE” & 8F
Associate Professor ~ MATSUNAGA, Ryusuke Technical Associate FUKUSHIMA, Akiko  Project Researcher KOSUGE, Atsushi Project Researcher KIM, Changsu
Ny 5 * e = N = 3 = * —
B #HE £— gwEeE FR H0H pEmRE  E B BEFRE™ B &
Associate Professor  INOUE, Keiichi Technical Associate HARASAWA, Ayumi  Project Researcher CUI, Yitao Project Researcher TAO, Renchunu

5 v N e e = N = = ¥ s
BRI Ml 5= BiEPIgE EY E BiEWRE 1B KRE HiEHiRa ™ PRl F—
Project Associate Professor OKAZAKI, Kozo Technical Associate  SHIBUYA, Takashi Project Researcher SAKURAGI, Shunsuke Project Researcher NAKAMAE, Hidekazu
Bl # (1T = witErmge SH EBA BEARE  JvA YAV pRERMZE F3U 1Vay
Research Associate YAMAMOTO, Susumu  Technical Associate  KANAI, Teruto Project Researcher ZHAO, Zhigang JSPS Research Fellow ZHANG, Yujun
B % aH T8 sovermsa B8R kg gawxs B [
Research Associate ISHIDA, Yukiaki Technical Associate HASHIMOTO, Mitsuhiro Project Researcher SUZUKI, Takeshi

1 FRNEETS, AHEF /2 —ILIERIZEERPS. /concurrent with Division of Nanoscale Science
2 FRpsETs. AIIGEIERZS)L— T, concurrent with Functional Materials Group

66
THE INSTITUTE FOR SOLID STATE PHYSICS 2018




it e — L > FEREE R v 8 —
Laser and Synchrotron Research Center
http://www.issp.u-tokyo.ac.jp/maincontents/organization/

labs/shin_group.html
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Anisotropic superconducting gap structure of the iron-pnictide supercon-
ductor KFe;As; revealed by ultra-high-resolution laser photoemission spec-
troscopy. The critical temperature is 3.4 K.
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Professor Research Associate Project Research Associate

We are investigating the properties of materials through
photoemission spectroscopy implemented by lasers in the
vacuum-ultraviolet to soft-x-ray region. Photoelectrons carry
the complete information of the electrons in solids, namely, their
energy, momentum, time, space, and spin.

The photoemission spectrometer utilizing the monochro-
matic laser achieves the energy resolution of 70 peV, which is
the highest in the world. This enables us to directly observe
the superconducting gaps and pseudo-gaps of novel super-
conductors and strongly-correlated materials, as well as the
momentum-resolved electronic structures that are closely
related to the transport properties of solids. We can also reveal
the electron-phonon or -magnon interactions in solids. We are
also performing time-resolved photoemission spectroscopy
in order to know the photo-induced phenomena in supercon-
ductors, transition metal compounds, organic materials, and
semiconductors. Furthermore, we are now developing photo-
electron microscope in order to know the nano electronic struc-
ture in solids. Our aim is to have the nanometer size microscopy
of electronic states.

2.6F /A=K OBEERIEEERFOL—F—
REFEHE (L—Y'— PEEM)

Laser Photoelectron microscopy (Laser PEEM)
that has an ultrahigh spatial resolution of 2.6 nm.

1. RXRL — Y —mER BB TN L SBEEH. BRTYE. FYESOEFREDHE
Ultra-high resolution laser-photoemission study on the superconductors and the low dimensional materials

2. MXIBL — Y —BED B F ORI L 2AFRRKOME

Time-resolved laser-photoemission study on the photo-induced phenomena

3. MXIRL — Y —REBFEHRICL 2T/ BEOEFREDHR

Laser photoelectron microscopy on the electronic states of nanomaterials
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Kobayashi Group
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Optical frequency comb based ultra-high precision spectroscopy. The com-
bination of ultra-high repetition-rate laser and ultra-high resolution spec-
trograph makes it possible to resolve each comb tooth to detect the meta-
stable He atom.
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Professor Research Associate

We are developing advanced laser technologies and their
applications. Both ultimate technologies of ultrashort pulse
generations and ultra narrow-band laser generations were
mixed, the optical frequency comb then was born. It opened up
a new research area such as carrier-envelope-phase dependent
phenomena, attosecond physics, and precision spectroscopy
by using a femtosecond light source. It also realized the high-
repetition and high-intensity physics. It could create wide field
of applications in the physics, metrology, medical science, and
astronomy.

We are developing an Yb-fiber laser-base optical frequency
comb, XUV frequency comb, and high-power fiber chirped
pulse amplifier system for these applications. The high-
repetition-rate laser system will be applied for a calibration of a
spectrograph in an observatory or an arbitrary waveform gener-
ation in an optical field, or a breath diagnosis.

In addition, we are studying the fundamental processes of
laser processing and bridging the gap between them and indus-

trial applications.
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Offset-free optical
frequency comb.
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Measurement of laser pro-

cessing dynamics with sub-

picosecond time resolution.

Development and precise control of ultrashort pulse laser systems

2. BEDRL —=BEYE
High-rep rate, high-field physics

3. AERHIALDKRN - ER - FREIGH

Astronomical, medical, and metrological application of the optical frequency comb

4. L—H—MIDFE
Fundamental understanding on laser processing
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Harada Group
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High energy resolution soft X-ray angle resolved emission spectrometer con-
structed for University of Tokyo outstation beamline BLO7LSU in SPring-8.
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Professor Research Associate

We explore the origin of the electronic structure of materials
responsible for their electronic, magnetic and optical proper-
ties using intense and energy tunable X-ray source: SPring-8,
one of the most brilliant synchrotron facilities in the world. We
have developed novel spectroscopies for material science in ‘soft’
X-ray region. We are leading the world’s soft X-ray emission
spectroscopy, a kind of light scattering promising for electronic
structure analyses of liquids and operando spectroscopy of a
variety of catalysts. Our topics include study on elementary
excitations (crystal field excitation, spinon, magnon, charge
density wave, orbiton etc.) in strongly correlated materials like
Mott insulators and novel high Tc superconductors, electronic
structure analysis of aqueous solutions, interaction at solid-
liquid interfaces, surface reaction of fuel cell catalysts, electronic
structure analysis of reaction center in metalloproteins, electro-
chemical and photocatalytic reactions. We also explore basic
study on high performance soft X-ray emission spectroscopy for
the next generation synchrotron light source.
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Electronic structure of H>O water in a polymer electrolyte brush observed
by high energy resolution soft X-ray emission spectrometer. The X-ray
emission profile is similar to crystalline ice Iy, except for the 3a; derived
state, indicating an ordered but uniformly distorted hydrogen bond network
of water in the brush like ice even at room temperature. The distortion is
induced by a local electric field present in the polymer brush.
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1. KAMERFEDEFREE I/ ORE—H,. BERAEDOHELERICET 2R
Electronic structure analysis of aqueous solutions to study microheterogeneity and interaction at solid-liquid interfaces

2. BRREBAMEORERIGENT. BEXMZRD. SRERGET. £EY >/ EOEERIT D HDZDZENTFEDRR

Development of in situ soft X-ray spectroscopy for surface reaction of fuel cell catalysts, electrochemical reaction,

photocatalytic reaction and functionality of metalloproteins

3. By MEGE FRSEEEEAZOREEYEICK T IRME (BRBME. RAEVRE. v/ UiE. BERERME. fE

RIERE) DEESREE ZDREDOHRE

Study on the origin and observation of elementary excitations (crystal field excitation, spinon, magnon, charge density
wave, orbiton etc.) in strongly correlated materials like Mott insulators and novel high temperature superconductors.

4. MXBREADKDOBE T RILF —DREEL & REDBED I DT DERELFAR

Basic study on ultrahigh energy resolution optics for soft X-ray emission and time-resolved spectroscopy
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Associate Professor Research Associate

We develop experimental techniques using vacuum ultraviolet
~ soft X-ray, generated by high brilliance synchrotron radiation,
X-ray free electron laser (XFEL), and high-harmonic generation
(HHG) laser, to reveal physical properties of single atomic layers
and surface/interface systems.

At SPring-8 BLO7LSU, we operate the segmented cross
undulator and develop the novel magneto-optical experimental
technique using its function of the fast polarization switching. With

XFEL and a HHG laser, ultrafast spin dynamics of magnetic ultra-
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thin films and interface layers are investigated by time-resolved
measurements of the resonant magneto-optical Kerr effect.

At the time-resolved spectroscopy station in SPring-8
BLO7LSU, time-resolved measurements of photoemission
and X-ray absorption spectroscopy were made with laser and
synchrotron radiation. Through the joint-researches of catalysis
and photovoltaics, dynamics of carriers and molecules at the
surface/interface are studied. We also investigate functionalities
in novel monatomic layers such as borophene.

With the temporal information collected by individual light
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B A — L TOENE N ZY LA L TEIFLTZD seconds, we promote understanding of the whole dynamic
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Overview of the time-resolved photoemission system at
high-brilliant soft X-ray beamline, SPring-8 BLO7LSU.
Synchrotron radiation pulses, generated at an undulator,
pass through a monochromator that is composed of mir-
rors (M) and a plane-grating (PG). A Ti:Sapphire laser
system (BLO7LASER) is installed at the beamline.
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Time-resolved measurement of the resonant magneto-optical Kerr effect of the ferrimagnetic
metallic GdFeCo alloy. (a) Experimental results (circles) of the intensity variation with rota-
tion angle (ellipsometry) taken at hv = 53 eV for soft X-ray FEL at each delay time shown in
each figure with fitting by cosine curve (solid lines). Red and blue colored data were taken
at the opposite directions of magnetic field. (b) A schematic diagram of the magnetization
reversal dynamics of the Fe magnetic moment with respect to an external field H. The length
of the arrows is scaled to the magnitude of the Kerr rotation angle at each delay time shown
in (a). One can recognize reversal of the Fe spin in the femtosecond-time scale.

Fe magnetic
moment

1. BESBRXRONRBOREERES 1 I 7 AOHR
Developments of time-resolved soft X-ray spectroscopy and researches on surface dynamics

TR X DHEICLDBREFEDT « T v I YRR
Dirac Fermions in monatomic layers, studied by advanced soft x-ray spectroscopy

3. BR/VULAB X REAWREIREBORAEBERAE YY1 I U ADHE
Development of time-resolved experiments using ultra-short soft X-ray pulses and researches on ultrafast spin dynamics
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Itatani Group
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(a)Soft-X-ray spectra of high harmonics from neon (blue curve) and helium
(red curve) that cover the water window. (b) CEP dependence of the high
harmonic spectra from helium. The phase-dependent structure shows the
generation of isolated attosecond pulses around a photon energy of 450 eV.

1. BEEBE/NILAL -0
Development of intense ultrashort-pulse lasers

2. 7 hbyER
Attosecond physics

3. ’F - 2F - BFICKE T 2 BeRRKROBH & EFH1H
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ITATANI, Jiro ISHII, Nobuhisa
v B

Associate Professor

Research Associate

Development of phase-stable intense ultrashort-pulse lasers
and their applications to attosecond and strong-field physics are
the main subjects of our research. As for the light source, we
develop waveform-controlled intense optical pulses in IR and
mid-IR spectral regions. Currently, several state-of-art IR and
mid-IR sources are operational to produce high harmonics in
gas or solids. For the spectroscopic applications, we develop new
methods using waveform-controlled strong optical fields and
attosecond pulses to explore field-induced ultrafast processes
of atoms, molecules, and condensed matters. We focus on field-
driven electron dynamics and related nonlinear phenomena
(e. g, high harmonic generation) in solids using intense mid-IR
sources. Our methodology is based on the cutting-edge light
sources and their frequency conversion to cover the spectral
range from terahertz to soft X rays with precise synchronization.
We aim to use such extremely broadband and ultrafast coherent
light sources for observing and controlling the quantum
dynamics of non-equilibrium states of matters through various

freedoms.
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High harmonic spectra from a semiconductor GaSe produced
by linearly (blue curve) and circularly (red curve) polarized mid
infrared light. In the case of circularly polarized input, the high
harmonic spectrum obeys the selection rule.

Ultrafast spectroscopy and coherent control of photo-induced dynamics in atoms, molecules, and solids

4. EHFDBEER X #R25

Soft-X-ray ultrafast spectroscopy of molecules and solid
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Wadati Group
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Resonant soft x-ray diffraction instruments installed at BLO7LSU, SPring-8.

1. ST XAREIR (€ & 5 RERETFROKFIREDITE

ME K TH EE
WADATI, Hiroki HIRATA, Yasuyuki

IR EUE

Associate Professor Research Associate

We investigate the electronic structures, ordered states, and
dynamics of strongly correlated materials, such as transition-
metal compounds, by using x-rays from synchrotron radiation
(e.g. SPring-8). Our main experimental technique is resonant
soft x-ray diffraction, that is, x-ray diffraction performed by
tuning the x-ray energy at the absorption edge of the constituent
element. One can determine detailed magnetic structures of
extremely small samples including thin films and nanostruc-
tures. By this technique we study ordered states in materials
which show anomalous behaviors such as superconductivity and
giant magnetoresistance. We will further extend this technique
to time-resolved measurements by using time structures of
synchrotron x-rays and x-ray free electron laser (e.g. SACLA),
and directly measure the dynamical processes. These studies will
reveal the mechanisms of anomalous behaviors and contribute
to search for novel properties and phenomena in strongly corre-
lated electron systems.
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BEMEEEORBOBAE, L —T—BREICL2EREBEDBREEZRY.

Time-resolved measurements of ferromagnetic thin films. This shows the
demagnetization and recovery processes under laser illumination.

Resonant soft x-ray diffraction study of ordered states in strongly correlated electron systems

2. KD BRI X REFT ORS

Development of time-resolved resonant soft x-ray diffraction systems

3. MXIRZERWH L WA FEDORHE

Development of novel spectroscopic techniques by using soft x-rays
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Kondo Group
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Associate Professor Research Associate

The momentum-resolved band structure provides funda-
mental information to understand the electronic properties
of materials. The angle-resolved photoemission spectroscopy
(ARPES) is a powerful technique to visualize the band struc-
ture by mapping the intensities of photoelectrons as a function
of angle and energy. With the spin-resolved technique, we
can also identify the spin-polarized character of the band. In
addition, the time-resolved ARPES realized with a pump-probe
technique can track the reordering process of electron system
from its nonequilibrium state. In our laboratory, we utilize these
various ARPES techniques and study the following phenomena:
nonconventional superconductors, heavy fermions, strongly
correlated systems, topological quantum phases, and quantum
well states. Furthermore, we develop a new ARPES machine
capable of achieving both the lowest measurement temperature
and the highest energy resolution in the world by innovating a
3He cryostat and a laser source. The state-of-art equipment will
enable us to identify even a subtle electronic feature close to the
Fermi level, such as an energy gap and a mode-coupled disper-
sion, which is typically tied to exotic behaviors of conduction

electrons.
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1. BRL—Y—ZREXRE T 2B REAENENETONEBORR

Development of a laser-excited ARPES system with ultra-high energy resolution

2. BENE - AEV DR -

KEOBABFANTRSBEEY MOV AILETFHE

Superconductivity and topological quantum phase investigated by angle-, spin-, and time-resolved photoemission spectroscopy

3. BEZEFRALCABFONTHIRT 2 EEEETRYE

Strongly correlated physics studied by photoemission with synchrotron radiation
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Matsunaga Group
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Regenerative-amplified femtosecond pulse laser system for intense terahertz
wave generation and phase-locked mid-infrared light generation

1. BREMBRET ZANILY - hiRsb L Z KRR, BB RS

P Lil

K R #H EiE
MATSUNAGA, Ryusuke KANDA, Natsuki
HERIR B3

Associate Professor Research Associate

We investigate light-matter interactions and light-induced
nonequilibrium phenomena in materials by utilizing terahertz
wave, infrared, visible, and ultraviolet coherent light sources
based on ultrafast pulsed laser technology. Especially terahertz
spectroscopy can unveil low-energy responses of materials on
the order of millielectronvolts which include essential infor-
mation for dynamical motions of electron, phonon, or spin
degrees of freedom in condensed matter physics. Recently-
developed intense terahertz pulse generation technique has also
opened a new pathway toward optical control of materials by
strong resonant or off-resonant excitation. In addition to the
development of terahertz generation and detection technique
and novel nonlinear spectroscopy scheme, we will contribute
on the study for cooperative behaviors in many-body systems
like superconductivity or antiferromagnetism and seek hidden
transient phases of matters in nonequilibrium system to reveal

the functionality of materials.

TINIYBELES LU Hall GHRAZEICAWVWSES - RS - RXREIEEE
YRT L

Transmission, reflection, and polarization rotation spectroscopy system for
terahertz electromagnetic response and Hall conductivity measurements

Development of intense, phase-locked terahertz-mid infrared pulse generation and detection
2. BEEYRBHIEICE 2R - IR RERINE & SRR O
Study of collective excitations and response functions in superconductivity and antiferromagnetism

3. ABE TEMES NFFTELSEROBERS 13U ADWR
Nonequilibrium dynamics of many-body systems driven by strong light field
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Okazaki Group
ﬁiﬁ; RN BE T DCRWEROB T OEEHREE T 2L

STHBERR (N P RS ) ZEEBINTE 250 7092
%%&@%%ﬁ\7lbr@u Y= RV 7H, 20FE
Kz 7a—7HE LTS 2 LT, EPEHIREEICE
1753y PREE O S BOEER D B TE 5 K912k 5,
AFRETIE, V=Y —BIFKOMIEE L LR CHE LA
ERE AL = — % W R LB T o e E D
Fa'ﬂ%‘%-ﬂﬂzﬂ%i_n Ry 7 7u—7 RS EEET 5k

Sk, JEIEIRAED & DT D KRR LE L O 1E BEELH,
7'6 AR 10 ) IR E D 2L O E B2 LIS 27\
Jih LR B 2> & D T D KE A HE O R BH 2 G 3E i AR L o
EEHIICX2EHEZHELTVS, £, Z2LF—5
fRBE 70 peV, RAKMEIREE 1 K L)t R kEL2E
5L —F —MESRCET O CREZ T, JEERE
R OB G, B8 X vy 7HE2 EEBI 2
ZECIERER RS E O EIHEZ HIELT» 3

Ti:Sapphire laser + Regen (Solstice Ace
(800 nm, 10kHz, 30fs,0.75 W)
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Schematic diagram of a time-resolved photoemission apparatus utilizing a
femtosecond laser and its high harmonic generation.

1. BREREL —Y—%2 BV REMREALEFOIEBDORR
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OKAZAKI, Kozo
FHEERIR

Project Associate Professor

Angle-resolved photoemission spectroscopy is a very powerful
experimental technique that can directly observe a dispersion
relation between momentum and energy (band structure) of the
electrons in solid-state materials, whereas by utilizing a femto-
second laser as pumping light and its high harmonic genera-
tion (HHG) as probing light, we can observe ultrafast transient
properties of the band structure in a non-equilibrium state. In
our group, we are developing and improving a time-resolved
photoemission apparatus that utilizes high harmonic generation
of an ultrashort-pulse laser in collaboration with laser develop-
ment groups, and aiming for understanding the mechanisms
of electron relaxation dynamics from photo-excited states and
demonstration of photo-induced superconductivity by direct
observations of transient electronic states using pump-probe
type time-resolved photoemission spectroscopy (TRPES). In
addition, we are aiming for understanding the mechanisms of
unconventional superconductivity by direct observations of
the electronic structures and superconducting-gap structures
of unconventional superconductors with a laser-based angle-
resolved photoemission apparatus with a world-record perfor-
mance that achieves a maximum energy resolution of 70 peV
and lowest cooling temperature of 1 K.

a o[:'l':'Ilz.s

| B | .

04f . ]

0.2k ; .

E-Er (V)

ky (A1) ky (A1)
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Photo-induced insulator-to-metal transition in an excitonic insulator
Ta,NiSes observed by HHG laser TRPES. a, b. Spectra before and after
pump, respectively.

Development of a time-resolved photoemission apparatus utilizing high harmonic generation from a ultrashort-pulse laser
2. JERERRED S OYERDOETFOEIEE ORI, AFEBEDEEESN

Mechanisms of electron relaxation from photo-excited states and light-induced superconductivity
3. WERBENEEL — Y —AESMELEFHNIC &L BIFEREBEER OB

Mechanisms of unconventional superconductivities by ultralow temperature and ultrahigh resolution laser-based angle-

resolved photoemission spectroscopy

THE INSTITUTE FOR SOLID STATE PHYSICS 2018



N MRt —L v bR v

A7 —

ian

LI JC P PRI e M R / 4 1 o
Synchrotron Radiation Laboratory / Harima Branch
http://www.issp.u-tokyo.ac.jp/labs/sor/index.html

g (ERR) F $B  Professor (Director) : SHIN, Shik

% EERR) /\FX UK Professor : KOMORI, Fumio

S % JBEH ZTA&  Professor : HARADA, Yoshihisa
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% 8 FME KM Associate Professor : WADATI, Hiroki

Bh 2 IJ_IZIS 1% Research Associate : YAMAMOTO, Susumu
Bh K8 Jt—ER Research Associate : YAJI, Koichiro

Bh E Q- < 3Z  Research Associate : MIYAWAKI, Jun

Bh % FH FE Research Associate : HIRATA, Yasuyuki
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Figure-8 undulators installed in SPring-8, which provide high-brilliance
synchrotron radiation into the beamline BLO7LSU.

BiTEMPE fBE HBBF Technical Associate : FUKUSHIMA, Akiko
BMEPE JFIR HKDAH Technical Associate : HARASAWA, Ayumi
KITEFBE A 2 Technical Associate : SHIBUYA, Takashi
BITEPIE TS 1E3Z  Technical Associate : KUDO, Hirofumi
MEZEHES = 1E3E  Technical Staff : FUJISAWA, Masami
BAREE FRHE ZES  Project Researcher : AKADA, Keishi
BAEWERE Il LAYI( AUYY Project Researcher : EL Moussaoui, Souliman
BEMEE KF J& Project Researcher : OHDAIRA, Takeshi
BEMEE EIE I1E7S Project Researcher : OSHIMA, Masaharu
BEMEE £ #E  Project Researcher : CUI, Yitao
BEMEE HXIR #H  Project Researcher : TAKUBO, Kou
BAEFEE U YEF  Project Researcher : YAMAGAMI, Kohei
BAFERE |UF B/ Project Researcher : YAMAZOE, Kosuke

SIRISRIAZRE F3 1Y 1Y JSPS Research Fellow : ZHANG, Yujun

The synchrotron radiation laboratory(SRL) is promoting
advanced solid state spectroscopy using synchrotron radiation
in soft X-ray and vacuum ultraviolet region. SRL operates a
branch laboratory at SPring-8 to maintain the high-brilliance
soft X-ray beamline BLO7LSU of the University of Tokyo, where
time-resolved soft X-ray spectroscopy, high-resolution soft
X-ray emission spectroscopy, 3D (depth + 2D microscopy)
nanoESCA, X-ray magneto-optical effect, and soft X-ray diffrac-
tion are utilized to study electronic states and dynamics in new
materials. SRL developed the fast polarization switching of the
undulator light source in cooperation with SPring-8. In the
building E at Kashiwa campus, SRL developed the ultra-high
resolution spin-resolved photoemission spectroscopy using
vacuum ultraviolet and soft X-ray lasers in collaboration with
laser light source scientists in ISSP.

EMICBIF2EMEILY VLEED RSBz HA L — Y — a2 REEEF I
KB,

A laser-excited spin-resolved photoemission spectrometer with VLEED spin
detector, which enables us to measure spectra with very high energy and
momentum resolutions.
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