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Angle resolved photoemission spectroscopy with
surface-electron-doping

Yeong Kwan Kim

Angle resolved photoemission spectroscopy (ARPES) is a
powerful technique which can directly visualize the electronic
structure of solid in detail including many-body interaction
information. However, ARPES has a certain limitation in applying
control parameters such as doping or pressure, which helps to
dig out the clue to understand the desired phenomena or the
target system. During ARPES experiment, the control parameter
is the temperature only. Other parameters especially electric- and
magnetic- field cannot be applied. Recently introduced surface-
electron doping technique highlights new avenue to overcome such
limitation. In this article, starting from introducing basic concepts of
ARPES and its current status, the power of new technique will be
demonstrated when it is combined to ARPES by introducing recent
results on iron based superconductors.
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[Fig. 1] Schematic of angle resolved photoemission spectroscopy
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[Fig. 2] (a) Schematic of surface-electron doping. (b) Femi surfaces
of YBa,Cu305 upon surface doping [4]. (c) Band dispersions
of bilayer graphene with different doping levels [5]. (d)
Band dispersion of monolayer MoSe, showing the direct
band gap size [6].
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[Fig. 3] (@) schematics of FeSe monlayer on STP substrate and
surface-electron doped bulk FeSe. (b) ARPES results on
surface-electron doped FeSe. Femi surfaces and band
dispersions of pristine and doped FeSe (left), and the
superconducting gap measurement results (right) [9].
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[Fig. 4] Phase diagram of Co-doped BaFe,As,. Results obtained with
the surface-electron doping are indicated with red square
and dashed line. Insets show Fermis surface topologies at
different doping levels (optimal (OP), surface-doped (OPD),
overdoped (OV)) [12].
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