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Controlling the valence fluctuations in epitaxial thin films of heavy fermion
systems and directly observing their electronic structure
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In this study, we have performed developed the state-of-the-art apparatuses
of angle-resolved photoemission spectroscopy (ARPES) combined with molecular-beam epitaxy (MBE) for
the investigation of electronic structure in the heavy-fermion compounds, thin films and
superlattices. In particular, we have focused on the valence fluctuation feature in the
heavy-fermion systems, leading to a wide variety of strongly correlated electron phenomena.



1000
f
f
ARPES
ARPES
ARPES
MBE
“ well-defined”
ARPES MBE

MBE

in-situ  ARPES
MBE
MBE
UVSOR
ARPES
— 2015 6
ARPES MBE
MBE  ARPES
MBE
MBE
1
MBE
K-Cell 4
RHEED
2x107® Pa
MBE
MBE
ARPES



NEG +

24

MBE

ARPES

I|IIII|IIII|II
—0— hv=40¢V (T=12K, AE=9 meV)
hv =600 eV (28 K, 90 meV)

—O— hv=7940 eV (20 K, 90 meV)

Intensity (arb. units)

1.0 0.5 0.0
Binding Energy (eV)
2: Au-Al-Yb
Yb In
YbIn3
MgFZ
Yb
Yb Au-Al-Yb
2 Au-Al-Yb
X

4f
Yb 1 4MIle 11
He-I He-lI
Yb  4f
Yb 1 4MnSb 11 +2
3
Yb 1 4MIISb 11
Yb 4f
| T | T T T
Yb,,MnSb,,

Intensity (arb. units)

analAn.
3 2 1 0 -1
Binding Energy (eV)
3: Yb14MnSb11
6
2014
2014/9/9
UVSOR

2014 2014/11/14

28
2015/1/12



M. Matsunami Photoemission
spectroscopy of quasicrystals and
approximants with Tsai-type cluster
Toyota RIKEN International Workshop on
Strongly Correlated Electron Systems:
Open Space between Heavy Fermions and
Quasi-crystals 2015/11/19

f

71
2016/3/21
2
: Yb
2016
2016/9/14
Yb
13
2016/9/6

http://www_toyota-ti.ac.jp/Lab/Zairyo/e
ml/index.html

@
MATSUNAMI, Masaharu

30415301



