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TolE FL—A L, 3RITMIZT7 = VI EEBHTE, HR3kic7 =L 4
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Quantum well states of Ag films growm on Si(111)-V3_V3-Au surface at room

temperature

K. He (1), I. Matsuda (1), T. Hirahara (1), and S. Hasegawa(l)
() Department of Physics, University of Tokyo
e-mail: he@ surface.phys.s.u-tokyo.ac.jp

Electrons in thin films can be confined by the substrate and vacuum potentials to form
discrete states, known as quantum well states (QWS), which can substantially influence the
properties of the films. QWS have been reported in Ag films fabricated by low-temperature
growth on various substrates [1, 2]. In this work, we obtain high quality Ag films at room
temperature by depositing Ag on Au-Si-v3 surface [3], and study their electronic structures
with angular-resolved photoemission (ARPES). The films show distinct QWS and have much
higher thermal stability than Ag films on other substrates. The phase shift at interface derived
from ARPES data is found to increase with the binding energy, which is opposite to the cases
of Ag films on other substrates. The in-plane dispersion is much smaller (Fig. 1.) than
previous ARPES experiments on Ag films, while similar with the theoretic results. The

reasons for the differences are discussed.

v e (b)

Binding Energy (eV)

| S Figo 1 (a) ARPES of Ag film. (b)
" - © Parabolic fits (solid lines) of the QWS
' dispersions (dotted lines). (c) The

effective mass (m )

- ; relation of in-plane effective mass and

a

2 1.‘5 1’ 6.5 ‘0 (a)
Binding Energy (ev)

binding energy.

Binding Energy (eV)
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[3] A. Ichimiya et al., Thin Solid Films 281-282, 36 (1996).
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Observation of Vicinal Au(788) Surface Electronic Structure by STM
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Vicinal Au(788) surface, consisting of uniform array of Au(111) terraces and steps,
works as a model to study the electronic properties of lateral nanostructure. Angle
resolved photoemission spectroscopy has shown electron confinement along the direction
perpendicular to the steps with two discrete quantum levels at —0.40eV and -0.11eV [1,2].
We investigated the electron confinement by using scanning tunneling microscopy (STM)
which is a powerful tool to observe the distribution of local density of state (LDOS) inside
the terraces of Au (788).

The experiments were performed using UNISOKU STM system with ultrahigh vacuum
(UHV) chamber (1.0x107° Torr) and liquid He (4K) cryostat. The sample was prepared by
repeated cycles of Ar ion sputtering (600eV) and annealing at 500°C.

Our STS spectra showed three significant peaks at —0.45 eV and —0.15 eV below the
Fermi level, and +0.1~+0.2 eV above the Fermi level, indicating an agreement with the
previous photoemission spectra. The calculation of the band energy from the dI/dV map
gives an effective mass of the electron m*=0.28m,, similar to the previous STM
measurement on Au(111) [3]. By dI/dV map we have succeeded in picturizing the local
distribution of the wave function inside the terraces of Au(788), and showing in real space

the electron confinement.
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