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This laboratory has the two missions to develop the
cutting edge spectroscopy in soft X-ray region and to study
the solid state physics by using soft x-ray spectroscopy. We
study the following subjects:

1. A soft x-ray undulator beamline is under construc-
tion at SPring-8. Installation of a novel insertion de-
vice called asymmetric figure-8 undulator, front-end com-
ponents and a beamline interlock system is in progress.
Design and construction of a high-resolution soft x-ray
monochromator is also in progress.

2. We have revised a system for the soft x-ray emis-
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sion spectroscopy on biological samples. We developed the
simple liquid cell with a SiN membrane on a Si wafer and
developed the sample scanning system to avoid an overlap
of signals from a damaged state.

3. Soft X-ray emission spectroscopy is a technique ap-
plicable to various systems like solid, gas, surface adsor-
bate, liquid, and solution. However, energy resolution of
the soft X-ray emission spectrometer is worse in compari-
son with the resolution that the photoelectron energy an-
alyzer has achieved. Thus, we are developing the emis-
sion spectrometer to get much higher energy resolution.
This spectrometer has 5000 [E/AE] resolution. Electronic
state around the Fermi level and electron-phonon coupling
mechanism become clear by this spectrometer.

4. Recently, Lasers has been applied as new spectro-
scopic methods with a progress of high power laser sys-
tems.

(1) We are developing the time-resolved photoemission
spectroscopy with synchronization system between an in-
tense femtosecond laser and Soft X-ray pulse at BL17SU.
This system is useful for an investigation of the electron
state dynamics at the photo-induced phase transition.

(2) We have also developed the high-resolution pho-
toemission spectroscopy system with a quasi-CW vacuum
ultraviolet light source based on a harmonic of lasers. 7-eV
photon beam with 0.26-meV bandwidth was produced by
KBe;BOsF, (KBBF), which has been developed as a new
nonlinear crystal since 1996 by C. Chen. We obtained a
0.6-meV resolution by measuring Au photoelectron spec-
trum. We are going to research the electron states of low
T, materials with this system.

5. Soft x-ray spectroscopy such as absorption, photoe-
mission, and soft x-ray emission is a powerful tool to inves-
tigate both occupied and unoccupied electronic structures.
Especially soft x-ray emission spectroscopy enables us to
directly probe chemical bonding with elemental specificity
and symmetry selectivity. We have installed an UHV ap-
paratus at a soft x-ray beamline in SPring-8. By use of our
originally developed soft x-ray spectrometer, we are inves-
tigating the electronic structure and chemical bonding in
adsorbed molecules on metal surfaces such as SO2/Ni(100)
and also new functional materials such as diluted magnetic
semiconductor GaMnN.

6. Photoemission spectroscopy (PES) has been re-
garded as a surface sensitive method due to the short
probing depth in VUV and soft x-ray region. To realize
a bulk sensitive probe, i.e., surface-free method, we are
developing hard x-ray PES at SPring-8 in collaboration
with Coherent X-ray Optics Lab. and JASRI. We have
succeeded in measuring valence band PES at hard x-ray
excitation (6 keV) with high energy resolution for the first
time. Large probing depth enables us to measure mate-
rials so far inaccessible due to the lack of proper surface
preparation methods.

7. In order to investigate the dynamics of inner-shell
photoexcitation and relaxation processes in the heavy el-
ements, we are studying the photoabsorption process on
the multiply charged ions along an isonulcear- as well as
an isoelectronic-sequence systematically.

8. In order to advance in knowledge of materials science
by means of the soft x-ray spectroscopy, we are developing
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the multi-parameter data acquisition system suited for the
coincidence spectroscopy.

9. Study of the multielectron processes in ionic fluorine
compounds by means of soft x-ray absorption and emission
spectroscopy is in progress. We could successfully resolve
the contribution of multielectron transitions to the absorp-
tion spectrum for the first time.

Research Subjects and Members of Soft X-Ray
Spectroscopy Laboratory

1. Element-specific soft-x-ray emission study on the elec-
tronic structure of biological samples in solutions

2. Construction of a soft x-ray beamline for spectroscopic
studies

3. Development of high resolution soft x-ray emission
spectrometer

4. Development of the time-resolved and high-resolution
photoemission spectroscopy systems with lasers

5. Soft x-ray spectroscopy on adsorbed molecules and
functional materials

6. Development of hard x-ray photoemission spec-
troscopy

7. Research and development for the time-resolved spec-
troscopy

8. A study of photoabsorption processes on multiply
charged ions

9. A study of multielectron processes using high brilliant
synchrotron radiation
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