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Laser and Synchrotron Research Center (LASOR)
develops new lasers with the 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 photo-
emission, time-resolved, spin-resolved spectroscopy, diffrac-
tion, 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 semiconductors, strongly-correlated
materials, molecular materials, surface and interfaces, and
bio-materials are studied as well as industrial science such as
laser processing 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 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-
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Optical frequency comb based ultra-high precision spectroscopy. 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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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 a wide
field of applications in 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 calibration of a spectro-
graph in an observatory or an arbitrary waveform generation 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 industrial

applications. We would like to know “How is a material cut?”
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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. BRORL —EREYE
High-rep rate, high-field physics

3. XARBIALDKRX - R - B

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

4. L—H—IITO%E

Fundamental understanding on laser processing
5. shAD TR

Precision spectroscopy of molecules
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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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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 a 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, the surface reaction of fuel cell catalysts,
electronic structure analysis of reaction center in metallopro-
teins, electrochemical and photocatalytic reactions. We also
explore basic study on high performance soft X-ray absorption
and emission spectroscopy for the next generation synchrotron

light source.
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Electronic structure of HO 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. KAMEREDEFREE I/ ORE—H,. ERAEDOHEEERICET 2R
Electronic structure analysis of aqueous solutions to study microheterogeneity and interaction at solid-liquid interfaces

2. MRS BAMEORERGET, BERCZRD. KRERGER. £EY >/ EOEERT D HDZDENTFEDRR

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

photocatalytic reaction and functionality of metalloproteins
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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.
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Basic study on ultrahigh energy resolution optics for soft X-ray emission and time-resolved spectroscopy
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I. Matsuda Group
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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-
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
sources at each time scale, ranging from femtoseconds to milli-

seconds, we promote understanding of the whole dynamic
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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.
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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.

1. FEPBRXIEANEBROFEREREY IV AOHE
Developments of time-resolved soft X-ray spectroscopy and researches on surface dynamics

2. SRR X DHEICLBBERERFEDT « T v I YMEHAR

Dirac Fermions in monatomic layers, studied by advanced soft x-ray spectroscopy
3. BR/VULAR X #RZ AW RESBEROBAE EBERAE YY1 F I U ADHRE

Development of time-resolved experiments using ultra-short soft X-ray pulses and researches on ultrafast spin dynamics
4. RERBEHICHITZ TV I 1L —F E—LT1 >V OERREMER

Developments of frontier technologies for undulator beamlines of the next generation synchrotron radiation
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Transient absorption spectroscopy (TAS) of NO molecules in the soft-X-
ray region. (a) Schematic of the experimental setup. (b) Typical soft-X-
ray spectrum obtained by HHG in helium. (c) Energy levels of NO that are
relevant to TAS. (d) Measured transient absorption spectrum. (e) Static
absorbance of NO without the IR pump pulses measured in our experiment
(black circles) and in a synchrotron (black curve).
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Development of intense ultrashort-pulse lasers

2. 7 hbyER
Attosecond physics
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Development of carrier-envelope phase-stable intense ultra-
short-pulse light sources 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 to produce
attosecond soft-X-ray pulses or to explore strong-field-driven
nonlinear phenomena in solids. Currently, several state-of-
art IR and mid-IR sources are operational to produce high
harmonics in gas to cover the soft X-ray region up to 520 eV for
attosecond SX spectroscopy with element specificity, or to apply
strong electric fields at >10 MV/cm without damage in solids
for sub-cycle spectroscopy. Our waveform-controlled intense
laser-technology can pave the way to ultrafast spectroscopy that
cover ultrabroad spectroscopy ranging from THz to soft X rays,
thus we aim to use such 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 GaAs (011) produced in the
transmission setup with a 30-um sample (red curve) and in the reflection
setup (brack curve with gray shading). In the case of the reflection setup,
spectral modification by nonlinear propagation is minimized, and the
microscopic process of high harmonic generation becomes evident.

Observation and control of ultrafast phenomena in atoms, molecules, and solids

4. [RF - 9F - EFDOBEER X 175K

Soft-X-ray ultrafast spectroscopy of atoms, molecules, and solids
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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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ILIEBD THROBRE LY v v 7OHEERER. (9) ﬁfﬁﬁﬁ

BRE (To) KDER (21)) SER (FiR) TAELL7 IS
HADDZARY Mo (h) (@) TRIARYZ MNLD Te ETFTD
= BIREMANKRTESNTE D, (f) TERAWICRT KO
B E ST Do

(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). Coherent spectral weight is painted with a red color,

1. BRL —Y—zRiEtiRe I 2BRDREREIELE

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

2. AEDE -

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

ETINEBEDFHF

RAEVHE - BERSBABTFANTRIBEEY MROYAILEFE

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

3. BERZEFRALLABFONTHRT 2 EEEETRYE

Strongly correlated physics studied by photoemission with synchrotron radiation

74

THE INSTITUTE FOR SOLID STATE PHYSICS 2020



M2 & —L > FEREA e v & —

Laser and Synchrotron Research Center

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/matsunaga_group.html

o i Wk 7E =

Matsunaga Group

T 7N I SRS < RS - IR b s ae—L
v MEREZHWT, WEONIGE LESIC Lo THERIN
LIEHREOMEE 2N T WD, FRCT 7~V R
WO74 by T 2U¥F—138 meV RETHYH., YW
BOTEELR7 2V IHNLHOERIGE Z TR N TE
ZHEBELERTFIELES>TV S, IOIEFERMAINIHGD
TRV ES R Z R OEERE T 7~V 2§ % 2
LT, R ANF -2 525 LB RV X—DHE)
AR IE T2, H20IEWETOEMRLD b
oI R F —DRCIEE LI X2 IR IR X >
Tat—VL Y MM ARMZIRE LA THE, 77
ALY FEA OB & IERIE S YEE Tk 2 BT T 5
Libic, BEEDKRUEED X RS HRROMTICHEN
ZERBES, PRrY L EEREICBWTERICHENS
RIS &, IEHHREE CBIN 2 MO - kg%
R, ZoOEREEZHO DT S,

/ 4 -
BRET IANILY IOV RAFEES S OCMBERERRN/ ULZAEEICAWS 7 T AN
BAEE/ VAL —Y—Y 2T A

Regenerative-amplified femtosecond pulse laser system for intense terahertz
wave generation and phase-locked mid-infrared light generation

X 21 #H BiE
MATSUNAGA, Ryusuke KANDA, Natsuki
IR UEd

Associate Professor Research Associate

We investigate light-matter interactions and light-induced
nonequilibrium phenomena in materials by utilizing terahertz
wave, mid- and near-infrared, and visible 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 informa-
tion 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 develop-
ment of terahertz generation and detection technique and novel
nonlinear spectroscopy scheme, we study cooperative behav-
iors in many-body systems like superconductivity or antifer-
romagnetism and giant nonlinearity in topological semimetals,
and seek hidden transient phases of matters in nonequilibrium
system to reveal the functionalities of materials.

TINVYBRISES & U Hall [REREICAWSEE - RET - RIEEIEER
VAT

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

1. BRBEMERET IAILY - RRA UL ZRBER R O B R
Development of intense, phase-locked terahertz-mid infrared pulse generation and detection technique

2. KBS THRMES N ETFESEROBEERS I 7 ZDOWA

Ultrafast nonequilibrium dynamics of many-body systems in solids driven by strong light field

3. BIEY RREE IC & T 2 EFRER CREINE DR & SLHE

Study and control of collective excitations and anomalous responses in superconductivity and antiferromagnetism

4. T4V | TAINHEEBICEIF2ERFRVISELEREIL Y MNAZIX /AEYFAZI R
Giant nonlinear responses in Dirac/Weyl semimetals for high-speed electronics and spintronics
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Okazaki Group
LT O I3 E R OB OEB R E T 2L

X — DI EBARR (N PG ) ZEEBINTE 258 ) 509K
BPHETHED, 72— =2 R0 7, 205
Kz 7a—=7HELTH B2 LT, IPFEIRREICE
T2 N RIS O FEOEERFED BN TE 2 X 1245,
AFRETIE, L= —FFE OIS E LI H Tl OV A
R L — Y — 2 L 72 R RO T e B o
BATE - R Z D, Ky 7 7 u—7 W5 CE T8
IS &koT, IR fE D & DT O REALERL O 1 B2 B
e AR (P ) IR 2L O E BB S %17\,
IR BE 2> & D E T DB O I L R E 0
EREEENC X2 HAEZHBLTRS, £, Z2LX—5
fiERE 70 peV, RARHIEREE 1 K &) HRR SR EE
5L — W — M R T EE v, JERERE
IS EROE G, BERYY vy &2 EEBN T2
C L CIFMERRIBRE ORI E HIEL TV 5,

Ti:Sapphire laser + Regen (Solstice Ace
(800 nm, 10kHz, 30fs, 0.7 mJ)

Ti:Sapphire laser + Regen (Astrella) |

' <
OPA+DFG

7

BREFE L —H—% AWM EFONEEB DX

Schematic diagram of a time-resolved photoemission apparatus utilizing a
femtosecond laser and its high harmonic generation.

1. BRERRL —F—Z2RWREAIBALEFIIEREDRFE

T

= b

= .

] W
OKAZAKI, Kozo SUZUKI, Takeshi
HEHIR Bh#

Associate Professor Research Associate

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 0[]:.:.]]25

.

04f . ]

E-E¢ (eV)

Ky (AT)
BREFR L — —BE ORI BT 9N TER S B TR TazNiSes (€&
1 2 HFEAEIS - EBER a, b [FZN 2. KECHT. KREEDIXYT ML
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. KRFRAIREN S OYEROEF OEMEEO R, XFEBEEDBEREER

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

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

resolved photoemission spectroscopy
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Kimura Group
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JETF-L OIS E SRS SN L SRR E T e =21 Y
7574 i EDNER G S0 2 A bE, BRAeiE
HOPHL X BOGEFET2REFH L0 5, BRI,
X MHOBEREEEIES 7 — 2otz R
BIEHH D720 DA 7 aifi ik 734 AD13H>, GHEREZ I
LIV RVAAL A=Y v 7 D= ORI 7L 3 ) X4
DHFERETH B, Sodn X HOCIRE B X fUtrE T
ZRAB DR A A= I LT AW A 2 I H T
ARy 7 i G & Y O BILR &2 58 K12 2 v 22t
() - RERII 23 FRAE R XD, Bt e oA = v 2% B D #i<
CEZHEELTWS, i, BIERHI STV 2 X R DMK
SR T ORI % R A 72 FE BT B 78 12 b BUD fEe 5t
HTH 2,

1. BEENT - sHAEZERLCEBE X BEERTFORR

]

A [EE
KIMURA, Takashi
HEHIR

Associate Professor

A primary focus of the research in this group is to connect
mesoscopic microstructure and physical properties of matters
with unprecedentedly fine spatial and temporal resolutions,
using advanced X-ray sources and novel X-ray optics. For this
purpose, our group works on developing new microscopic
imaging technologies using advanced X-ray sources: X-ray
free-electron lasers, synchrotron radiation, and high-order
harmonics of ultrashort infrared laser pulses.

We also design and fabricate novel X-ray optics by utilizing
ultra-precision fabrication and measurement techniques and
semiconductor manufacturing processes such as electron beam
lithography. Furthermore, the laboratory is developing new
fundamental technologies for the next-generation synchrotron

radiation facilities.

Wolter mirror optics for soft X-ray nano focusing.

XREBBEFL —Y—E& SACLA LRBS nicmH BT
E—L Y hEA XTIV TEE, SEEREEXI S —THLS
NIcERE X #R/ULRITE D HRET 2 nm HREETD A X —
IV DR RS T W2

High-resolution coherent diffraction imaging system at
SACLA, X-ray free electron laser facility. High-photon-
density femtosecond pulses focused by multi-layered mir-
rors enable imaging at a resolution of up to 2 nm.

Development of high-precision X-ray optical devices using ultra-precision fabrication and measurement techniques

2. XIREHREFL—F—CLBRFAR T AN X =TV

Femtosecond imaging of samples in liquids using X-ray free-electron lasers

3. fIEERIEHEEMBAUZL Y XL ZAA A=YV
Lens-less Imaging Using Phase Recovery Calculation
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Synchrotron Radiation Laboratory / Harima Branch
https://www.issp.u-tokyo.ac.jp/labs/sor/index.html

g (EHRR) BRH ZA  Professor(Director) : HARADA, Yoshihisa
% @EWERR) /\Fx I3k Professor(Deputy Director):KOMORI, Fumio
# B B MHE E& Associate Professor : MATSUDA, Iwao

H OB B AR @ Associate Professor : KONDO, Takeshi
% B KR PEFE Associate Professor : KIMURA, Takashi
Bh #% = 32 Research Associate : MIYAWAKI, Jun

Bh #% B XK Research Associate : KURODA, Kenta

Bh % JEE [BE5E Research Associate : HORIO, Masafumi
HiMiEFE FR HOFH Technical Associate : HARASAWA, Ayumi
RITEFBE Y 2 Technical Associate : SHIBUYA, Takashi
HREMBE THEE 183 Technical Associate : KUDO, Hirofumi

138 il S I PERIFZE i 3% (SOR Ha) |3 BiEE i e %
FIH L 725w e 28087 L BB o b 76 - wF9e%
HFTfT>Tv 5, SPring-8 ICHRIE SN BES =TI,
IFi JEC S e 53¢ V2 THE SR i  PE BE D B R A A v F o 7T X
M7 rYaL—FE-u74 v (HEKRERGNET 7 AT —
T av BRI EE — 454~ BLOTLSU) %% L. &R
R X AR % R § 2 e it O PR 2 i L C
VW, REEEAY v 71E, SRR X B R O BT &
VE - Bt OEHIREBIFA 21T 9 72012, IG5 Rk
XA NEFAT—>arv, FEKEETFD AT — 2
V. R REEIR X BT MAT —> 3y, 3RILF/ =
AAAT = av, R X BRGSO =R AT —> a v,
X MRETAT —> av 23t B, 2EFEEMAZTC
7KL WA 6 DIEFFIHOZ T TwE, —F, MDD E
HlicBwTid, L= =7V —=7toFAFIERO R, B
Z2ERA - R XL — =R 7 R Y R A AR
MOCE T A E dE L AESEFEA R LTY 5,

SPring-8 BLO7LSU ® 8 &® Figure-8 7> ¥ a2 L —% —, AREBAKIR &L D &
RANEEFEHREIRFELTEFOARERT, IRRAT—YavicEEE
B X @htaE s,

Figure-8 undulators installed in SPring-8, which provide high-brilliance
synchrotron radiation soft X-rays into the beamline BLO7LSU.
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SMXEBE 88 BT Technical Associate : FUKUSHIMA, Akiko
PWTERE To/AK EFEF  Technical Associate : ARAKI, Mihoko
SiriERE /)| K&  Technical Associate : KOSEGAWA, Yuka
BAEFEE REH £ Project Researcher : AKADA, Keishi
BIERERE I AYY( ATV Project Researcher : EL Moussaoui, Souliman
BEMEE KF J&  Project Researcher : OHDAIRA, Takeshi
BEMEE EIE B8 Project Researcher : OSHIMA, Masaharu
KiEmEs JbF EE Project Researcher : KITAKATA, Emi
BEMRE EE Bt Project Researcher : KURAHASHI, Naoya
BEWMEE R S Project Researcher : ZHANG, Wenxiong
BEmEE UIFE BN Project Researcher : YAMAZOE, Kosuke

The synchrotron radiation laboratory(SRL) is promoting

advanced 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, ambient pressure X-ray photoemission

spectroscopy, high-resolution soft X-ray emission spectroscopy;,

3D (depth + 2D microscopy) nanoESCA, X-ray magneto-optical

effect, and soft X-ray diffraction are utilized to study electronic

states and dynamics in new materials. SRL developed the fast
polarization switching of the undulator light source in coopera-
tion with SPring-8. In the building E at Kashiwa campus, SRL
developed the ultra-high resolution spin-resolved photoemis-
sion spectroscopy using vacuum ultraviolet and soft X-ray lasers
in collaboration with laser light source scientists in ISSP.

ERICHBF22MEALY VLEED RILFERA L — ' —MESOBEEFOH
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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