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Abstract: The noble metal Ag film sample was prepared by the RF (radio frequency) sputtering method. The complex die-
lectric function and the complex refractive index of the thick Ag film sample were measured by the spectroscopic ellipsomet-
ric method in the 1.5 ~4.5 eV photon energy region. The light refractions at the Ag/air interface for a plane film structure
were analytically calculated at three different wavelengths. From the calculation, it was found that the refraction angle at the
air side is not equal to the initial incidence angle, which is against the experimental observations. The pseudo refractive in-

dex and the real refractive angle related to the wavelength, optical constant and incidence angle are always positive in the .

whole spectrum range. The results given in this work show that more experimental and theoretical studies will be required to

understand the properties of light propagation at the metal interface in the future.
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Fig. I Spectra of the complex dielectric function were measured
by the spectroscopic ellipsometry for the silver film sample. At
the photon energy E near 3. 8¢V, the plasmon resonance hap- -
pens with the condition of £, =0 and &, = 0. It can be seen in
the imaginary part of the dielectric function that the onset of in-
terband transitions happens at about 4.0 eV
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Fig.2 Spectra of the complex refractive index were measured by
the spectroscopic ellipsometry for the silver film sample. It can
be seen that the real part n of the complex refractive index is less
than 1 in the low energy free-electron intraband transition region
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Fig.3  As the light is incident from the air to the silver, ac-
cording to Eq. (2), the calculated real refractive angle g, at

the silver side shows the relationship with the incidence angle
@, at the air side
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Fig.4 As the light is incident from the silver to air, according
to Eq. (3), the calculated refractive angle 8, at the air side

shows the relationship with the real incidence angle 6, at the

silver side
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Fig. 5 Using the method given in Ref. {19], the refractive an-
gle g, at the air side was measured as light transmits through the

silver/air interface at A =632. 8nm, 532. Onm and 473. Onm, re-
spectively. The refractive angle 8, is negative and it changes with

the incidence angle 6, at the silver side
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