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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
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 lcB\ Tk X S5 e nWiZe 17 5T\ 5, at beamline BLO7LSU in SPring-8 (Hyogo).
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Shin Group
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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.

—
il

AR

¥ Al T8

SHIN, Shik ISHIDA, Yukiaki TANIUCHI, Toshiyuki

iR Bh%K FHEBDER

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

BoL—%—

1. RXBL—Y—BESDBENLBFONIC L ZBEEHE. BERTYE. FTPEEOEFREDOHR
Ultra-high resolution laser-photoemission study on the superconductors and the low dimensional materials

2. MXBL — Y —BEI B F ORI L 2AFRRKOME

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

3. XL ——AEBFBEHEICL 2T/ BEDETFREDHAR

Laser photoelectron microscopy on the electronic states of nanomaterials
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L. Matsuda Group

RS OOGE, X MEEHE L — Y — SR —
W —% 7 FLZR SRR~ TR X #53t « HIGEL 92 B o Be il
FAFEZATV . S JE ROV SRR 2 T i TS
ZfToT\n3,

Jil YehiE% SPring-8 #k X i '— 2474 > BLO7LSU (2T
FEIORT VY 2L — S DFARERIT) LT, ZDIIEAA Y
FU U RHER TED L IHT L LI KOG A E BRI DT 217> T

NI A 5E
MATSUDA, Iwao YAMAMOTO, Susumu
HEHIR Bh#

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.

MEICBITDBEBAC VYL F 7 AWREERL T2, At the time-resolved spectroscopy station in SPring-8
SPring-8 BLO7LSU TliL —# —3 2AF ALl LT E BLO7LSU, time-resolved measurements of photoemission
D Y TR X BRI 5 e 00 B [ 53 f 92 k 7 4 [] Fi) and X-ray absorption spectroscopy were made with laser and

synchrotron radiation. Through the joint-researches of catalysis
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and photovoltaics, dynamics of carriers and molecules at the
surface/interface are studied. We also investigate functionalities
in novel surface materials such as borophene.

With the temporal information collected by individual light

SeEZNFN OB EEMALTC 72 Lk 5@7‘7 5IYET sources at each time scale, ranging from femtoseconds to milli-
B A7 =V TOBINZELZY) TV I A LTEBFLTZD seconds, we promote understanding of the whole dynamic

picture by combining the sequential information.
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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.

1. B BHRXBANEROMKEREY 130 XDOHAR
Developments of time-resolved soft X-ray spectroscopy and researches on surface dynamics

2. KBFONEICLZ2EBE L HEHRRA LERFEDOEFIREHAE
Electronic structures of monatomic layers on metal and semiconductor surfaces studied by means of photoelectron spectroscopy

3. BR/VULAR X REAWREIMEBRORREBEERAE YY1 F 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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Kobayashi Group
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Optical frequency comb based ultra-high precision spec-
troscopy. The combination of ultra-high repetition-rate laser
and ultra-high resolution spectrograph makes it possible to
resolve each comb tooth to detect the meta-stable He atom.
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Offset-free optical frequency comb.
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Associate Professor Research Associate

We are developing advanced laser technologies and their appli-
cations. 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 femto-
second 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-repeti-
tion-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.

L~ —TEROY 7 IRBESRE

Measurement of laser processing dynamics
with sub-picosecond time resolution.

Development and precise control of ultrashort pulse laser systems

2. BE0DRL —=BEYE
High-rep rate, high-field physics

3. AERHIALDOKRN - ER - BEIGHA

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

4. L—H—MIDFE
Fundamental understanding on laser processing
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Itatani Group
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CEP dependences of soft-X-ray high harmonic spectra in the water window
produced by an intense IR laser system.

1. BREBER/NLAL —H— DR

Development of intense ultrashort-pulse lasers
2. 7 ~ipyEE

Attosecond physics
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ITATANI, Jiro ISHII, Nobuhisa
IR BhZK

Associate Professor Research Associate

We work on the development of intense ultrashort-pulse
lasers and their applications to ultrafast spectroscopy on femto-
to attosecond time scales. As for the light-source development,
we work on the methodology to produce waveform-controlled
intense optical pulses and to extend their spectral range towards
mid-infrared and THz regions. For the spectroscopic applica-
tions, we work on novel methods using strong optical fields and
attosecond soft-X-ray pulses aiming for dynamic molecular
imaging with attosecond and Angstrom precisions, and also on
femtosecond soft-X-ray spectroscopy of solids. By using phase-
controlled intense ultrafast light sources and frequency conver-
sion, we expect to produce optical pulses in extremely wide
spectral ranges with precise synchronization. We aim to use
such ultrabroadband coherent light for observing and control-

ling the dynamics of non-equilibrium states of matters through

various freedoms.
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Time evolution of rotational wavepackets in HBr molecules (lower panel)
and achieved molecular orientation (above panels).

—

Observation and coherent control of ultrafast phenomena using strong optical fields

4. EEDBERER X 07
Soft-X-ray ultrafast spectroscopy of solids
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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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HARADA, Yoshihisa  MIYAWAKI, Jun
HEHIR B

Associate Professor Research Associate

We explore the origin of the electronic structure of materials
responsible for their electronic, magnetic and optical property
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 ultrahigh energy resolution optics for soft X-ray

emission and time-resolved spectroscopy.
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Energy loss (eV) e

High order vibrational excitations of H,O observed by the high energy
resolution soft X-ray emission spectrometer. The energy separation reflects
the potential profile of hydrogen bonding. Using soft X-ray emission we
confirmed the presence of a microheterogeneity in pure liquid water.

Irtensity (arb. units)

1. KAERGOEFREE S/ ORE—E. ERAEDOHELERICET 2R
Electronic structure analysis of aqueous solutions to study microheterogeneity and interaction at solid-liquid interfaces
2. MEEHAEORERICEN. BRIEFERIG. KRERISENR. €8BS /0B ORI DIt DZDBOTFEDRFE

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 IRMIE (BRBME. RAEVRE. v/ Uik, SERERME. fE

R E) DOEESEE 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. MXBERADKRDOBEIRILF—DEEE L BED BRI DT DEFEL PR

Basic study on ultrahigh energy resolution optics for soft X-ray emission and time-resolved spectroscopy
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Wadati Group
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SPring-8 BLO7LSU IC & F 2 HI88R X #REHfkE,

Resonant soft x-ray diffraction instruments installed at BLO7LSU, SPring-8.
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WADATI, Hiroki HIRATA, Yasuyuki
B Bh%

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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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. B RRLLISER X #REH DR

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

3. MXIRZERWH L WA FERDORRE

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

il R rh DB IREEZ W22 M TR KNy FREE I, WD
HoWLEFYMNEZ AT 2 LToRBEELZ525, M)
R orotiE, JeR MBI LRI IOEE 2 14

ERFZ RN X —DBBE L TARA=Y v 7T LTV
WGz UL T 2 MO BT ETH S, JOEdZ X—
AELT, NYFPRORE VR AL v fRIC k> TF
DATF. I5ITiE, SOV ANETEREIC IR R B~ L L
INTBFRVPBRAGZTHRFTEI4F I 7 A% 72 L
SR — )L B (RE 2 ﬁ#)?‘%:&“é‘ SRR ETY
DNV PREEZBL TR AT S, YIFREETIE, 0k
9 2 B U 72 G - oy e BT 2 B LT #%%W@(
i) HEEA, BRELRBEDKMTHY ZINDEHNE
FPEHBRWE, MR VIUERH ISR LT
R TAC R b N S D o o i N O 3 T Rt ¥ e
TrEFH MG R EOEAR S, EEEIE TS
NHNY FHEEZ RIS 2, I61Tld, N 7A37
FAF AL v bR L — 5 — Gz T, R ARSI I
JON L 30V ¥ — 7 fEe THCH SR R R RE & 70 B A S fig
KB oHBEELZHFEL, 72V SHEMBIH AL 21
A FHEE (2 RV —X vy 7R A v 7)) v I
1h) R 5%,

RE X

nEE &R
KONDO, Takeshi KURODA, Kenta
HEHIR Bh#

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.

(a) $ARLY = RBIEEE Bi2SroCuOs.q DitEmiES, (b) XE
F7F 71—, (c) BAESBABFH/AEROEXR, (d) /

YRHHDRFY T a vk, (e) Ny REEDRHKR, (f) 7
ILIEBD THBRE LR v v 7OHERER. (9) ﬁfﬁﬁiﬁ

BRE (To) LVER (2R) &ER (FiR) TAELLZ7 LS
HEADDART Ko (h) (g) TRIAXRI MNILD T EFTOD
=5 BEERANKRTESNTED. (f) TEANICRI RO
B ENITT %o

(a) Crystal structure of BirSryCuQOg+q high-T. supercon-
ductor. (b) ARPES analyzer. (c) Diagram of ARPES experi-
ment. (d) Snapshot of dispersion image. (e) Whole band
structure. (f) Competition between superconducting gap
and pseudogap. (g) Spectra around Fermi surface below
(red) and above (black) superconducting transition tem-
perature (Tc = 35 K). (h) Difference between the curves
in (g). (h) Coherent spectral weight is painted with a red

1. BRL —Y—zRiERE I 2BR D REREIELE

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

2. AEDE -

color, which is corresponding to the red region represented
in (f).

E TN ERBEDFHF

RAEVHE - BERSBABFANTRZBEEY MROYAILEFE

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

3. BERZFRALCABFONTHRT 2 EEEETRYE

Strongly correlated physics studied by photoemission with synchrotron radiation
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Matsunaga Group
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MATSUNAGA, Ryusuke
IR

Associate Professor

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.

Nonequilibrium dynamics of materials induced by strong light field

2. TINVYRE [ REERMRR. SRTFEIET ALY BERDOFHE
Development of terahertz generation, detection, and multi-dimensional time-resolved spectroscopy

3. BIREICAREN B ZHEROEERIE - HRIRKDHEH

Study of collective excitations and cooperative phenomena in many-body system
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Okazaki Group
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Ti:Sapphire lager + Regen (Astrala)
(800 nm, 1 KHE, 305, 8 mJ)
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Schematic diagram of a time-resolved photoemission apparatus utilizing a
femtosecond laser and its high harmonic generation.
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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 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 structures 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 relaxations from photo-excited states and demonstra-
tion of light-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 struc-
tures and superconducting-gap structures of unconventional
superconductors with a laser-based angle-resolved photoemis-
sion apparatus with a world-record performance that achieves
a maximum energy resolution of 70 peV and lowest cooling
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temperature of 1 K.
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Development of a time-resolved photoemission apparatus utilizing high harmonic generation from a ultrashort-pulse laser
2. KRFRIREN S OYEROEF OEMEEO R, KFEBEEDBEEER

Mechanisms of electron relaxation from photo-excited states and light-induced superconductivity
3. BIERBENREL — Y —AENENEFTONIC & 2IFREREBEEF OB

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

resolved photoemission spectroscopy
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Dangelo Group
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YOSHIDA, Teppei
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Visiting Professor

Strongly correlated electronic structures in transition-metal
oxides such as high-T. superconductors are studied by photo-
emission spectroscopy. These materials have the electronic
structures with many-body interactions and show rich physical
properties such as high-T. superconductivity, orbital order and
Mott transition. In order to approach the origin of the high-T.
superconductivity, we are analyzing the spectral line shape of the
ARPES spectra and try to obtain the information of the Cooper
pairs. On the other hand, in order to clarify novel physical
properties arising from the character of electron orbitals in
ruthenium oxides, we are investigating the electronic structure
in the vicinity of Mott transition with orbital order. In collabora-
tion with Prof. Shin and various laboratories in ISSP, we try to
elucidate these correlated electronic states using the state-of-

the-art laser photoemission spectroscopy at LASOR.
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D’ANGELO, Marie Delphine
NEAEZEHRR

Visiting Professor

Silicon carbide (SiC) is a wide band gap semiconductor
particularly suitable for high temperature, high power and high
frequency electronics. Understanding the surface properties has
been significant to develop technical applications and it has also
attracted academic interests due to rich surface physics such
as formation of one-dimensional nanostructures, hydrogen-
induced metallization, and reversible semiconductor-metal
transition. With the group of Prof. Iwao Matsuda in the Institute
for Solid State Physics, we performed the first time-resolved
photoemission experiments on a SiC crystal to reveal carrier
dynamics at the surface. The measurement was made at SPring-8
BL07LSU with various 3C-SiC(001) surface reconstructions.
We could evidence two dynamical phenomena having different
time-scales: at the picosecond scale, the space-charge effect
leads to a decrease of the binding energy of the analyzed photo-
electrons whereas at microsecond scale, the surface photo-
voltage leads to a flattening of the bands and to an increase of
the binding energy. These results open new science of surface

dynamics in wide band gap semiconductors.
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Synchrotron Radiation Laboratory / Harima Branch

http://www.issp.u-tokyo.ac.jp/labs/sor/index.html

R (ERR) F $E  Professor (Director) : SHIN, Shik

24 %  J\Fx LK Professor : KOMORI, Fumio

# H B2 WH B Associate Professor : MATSUDA, lwao

# % # [FEHE AR Associate Professor : HARADA, Yoshihisa

# o B FE K
HISHNEAZE) 52910 V- TI74-3 Visiting Professor : D’ANGELO, Marie Delphine

Associate Professor : WADATI, Hiroki

Bh S IJ_IZIS 1% Research Associate : YAMAMOTO, Susumu
Bh % K38 Yt—ER Research Associate : YAJI, Koichiro

Bh % = 32 Research Associate : MIYAWAKI, Jun

By % EH 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.

BiTEME fBE HBBF Technical Associate : FUKUSHIMA, Akiko
KITErBE A 2 Technical Associate : SHIBUYA, Takashi
BEFIEE JFIR HDAH Technical Associate : HARASAWA, Ayumi
BITEPIE TS 1E3Z  Technical Associate : KUDO, Hirofumi
TREXEES BEE  IE3E  Technical Staff : FUJISAWA, Masami
BEmEE KA E Project Researcher : AKADA, Keishi
BEWMEE BB 38  Project Researcher : OSHIMA, Masaharu
BEWEE HXAIR #Ht Project Researcher : TAKUBO, Kou
BEMEE £ #E  Project Researcher : CUI, Yitao
BEWRE F {EZ Project Researcher : TANG, Jiayi
BAREE U BB Project Researcher : YAMAZOE, Kosuke
BAEFEE |UAR EE Project Researcher : YAMAMOTO, Shingo
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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.

ERICHBF2EMEALY VLEED RILFERA L — ' —MESOREEFOH
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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