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In this project, we have developed a breakthrough instrument for soft X-ray

spectroscopies under an ambient environment and low-vacuum condition. Concurrently with the
development, practical-oriented types of magnetic thin films and nanostructures have been fabricated
and investigated, whose structures are promising candidates for novel devices. The final goal of
the project is to achieve operando spectroscopies in an ambient environment for the device-related
magnetic nanostructures at a soft X-ray synchrotron beamline. Firstly, we established methodology to
introduce soft X-ray beams into low-vacuum or atmospheric pressure environment from a ultra-high
vacuum chamber of the beamline. Consecutively, we designed and manufactured a prototype of
reflectometer for a measurement of soft X-ray resonant reflectivity, based on a preliminary optical
simulation to realize the spectroscopic measurements by means of photon detection method in a
low-vacuum chamber at the end of beamline.



X
(XAS) (XMCD)
XAS/XMCD
X
L
XMCD
XAS XMCD X
X (XMCD)
X
X
XMCD
X
Photon-in/Electron-out
XMCD
XMCD
1 X

/

X

XMCD
X XAS XMCD
Photon-in/Photon-out
/
MCD
XMCD




@ X

XAS
@

€)
/
(XMCD)

@ X

(XMCD)

200nm

200nm SIN Si
3mmx 3mm
SIN

x 10-8[Pa m3/sec]
3x 107Pa

400eV 1000eV
50%

Fe, Co, Ni L 80%
(XAS) SDD
SiO2
XAS
He
XMCD
@

XAS/XMCD



ESRF

10mm

2.5°

XMCD

SHADOW

6mm

45°

0.2°

XMCD
A
h-BN
Fe Co h-BN
h-BN
TMR
h-BN
Ni(111) h-BN
Fe
Fe h-BN
Fe
2ML  Fe
TMR
h-BN/Ni(111)
Fe Co
Ni Fe Co
h-BN
1

Wataru Tadano, Masahiro Sawada,
Hirofumi Namatame, Masaki Taniguchi

“ Magnetic interlayer coupling in
Fe/h-BN/Ni(111) probed by soft X-ray
magnetic circular dichroism”

Journal of Electron Spectroscopy and
Related Phenomena, 220 (2017) 105-108.
DO1:10.1016/j -elspec.2016.12.002




X

Co/h-BN/Ni (111) Co Ni
2018 3 22
-25
HiSOR-BL14 /

2018 1 8 -10

X
Co/h-BN/Ni(111)
2017 9 21
-24
Wataru Tadano, Masahiro Sawada,

Hirofumi Namatame, Masaki Taniguchi

“ Magnetic interlayer coupling in
Fe/h-BN/Ni(111) structure probed by
means of soft X-ray magnetic circular
dichroism”

39th International Conference on
Vacuum Ultraviolet and X-ray Physics,
2006 7 3 -8 ,

W. Tadano, M. Sawada, S. Matsuoka, H.
Namatame, M. Taniguchi

“ Magnetic properties of Fe ultrathin
films intercalated under honeycomb
monatomic layers grown on Ni(111)”
International Conference on Electron
Spectroscopy and Structure, 2015 9

28 -10 2 ,

Fe
2015 9 16
-19
Masahiro Sawada, Wataru Tadano,
Hirofumi Namatame, Masaki Taniguchi
“ Magnetic states at the interfaces
between graphene and iron ultrathin
layers”
International Conference on Advanced
Carbon Nano Structure, 2015 6 29
-7 3 ,

Masahiro Sawada

“ Magnetic surface nanostructures
studied by soft X-ray magnetic circular
dichroism at HiSOR-BL14"

The 22nd Hiroshima International
Symposium on Synchrotron Radiation,
2018 3 8 -9

@
SAWADA, Masahiro

&)
®

©)
Nikolai Sokolov SOKOLOV, Nikolai
loffe Physical Technical Institute,
Russian Academy of Sciences

Sergey Suturin SUTURIN, Sergey
loffe Physical Technical Institute,
Russian Academy of Sciences

Andrey Kaveev KAVEEV, Andrey
loffe Physical Technical Institute,
Russian Academy of Sciences



