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Fig. 1. Reflection and transmission of a plane wave at the interface of

a threc media, ambient(0)-film(1)-substrate(2) system. d, is
the film thickness. ¢, ¢, and ¢, are the angle of incidence
and refraction in the ambient, film and substrate respectively.
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Fig. 2. Configuration of PMSCA ellipsometry.
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Fig. 4. Calculated ellipsometic signals I, I, and I, for argon film
on graphite at the incident angle @, = 45° as function of
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Fig. 6. Photograph of UHV adsorption system.
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Fig. 7. Process of argon adsorption and desorption on graphite at 67.7
K. The dashed line is the beginning point to desorb.
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Fig. 8. Ellipsometric coverage signal I, and reflectance signal I,

versus time during adsorption and desorption of argon on
graphite at 34.04 K. The inset shows four sharp steps.
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Fig. 9. Argon adsorption and desorption isotherm on graphite at
67.05 K. Nine layers with sharp steps are observed.
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Precise Adsorption Measurement Technique by a Phase Modulated Ellipsometry
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Studies of adsorption isotherms with sharp step-wise layer condensation help us to better understanding of two dimensional
layers. For this, an adsorption isotherm apparatus, using a phase modulated ellipsometric technique, has been constructed and an
adsorption experiment has been performed. With subatomic scale resolution(~0.3 A), the adsorption processes could be observed
by ellipsometric signals. On measurement of multilayer adsorption of argon on highly oriented pyrolytic graphite(HOPG),
thousands of adsorbed layers were observed at 34.04 K, which suggests that the adsorption is completely wet. On the contrary
nine sharp layers of steps for adsorptions and desorptions were observed at 67.05 K. These isotherms obtained can provide a
lot of information about thermodynamic states, bonding energies between adsobate and substrate, and structure transitions in

the adsorbed film.
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