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Figure 7.11 Complex index of refraction of aluminum.

The Drude model is plotted versus wavelength and compared with experimental
data for aluminum in Figure 7.11. The solid curves correspond to the parameters
w, = 1.98 x 10’ radians/s and ¥ = 9.8 x 10'3/s. Since aluminum has an electron density
n, = 1.8 x 10°/m’ and a dc conductivity oy = 3.65 x 10/£2-m atroom temperature, the
straightforward application of (7.163) and (7.180) would predict the parameters
w, = 2.4 - 10'° radians/s and y = 1.4 - 10%/s, which are somewhat at variance with the
parameters inferred from optical measurements. With the “best fit” values of w, and y, the
agreement between the observed and calculated values of the real and imaginary parts of
the complex index of refraction is good in the infrared (A = 10~®m). At shorter wave-
lengths, the Drude model has the correct qualitative behavior, showing a sharp crossover of
the real and imaginary parts at the plasma frequency (A &~ 10~' m), but there are quantita-
tive discrepencies. The disagreement at wavelengths below about 1.7 x 107® m has its
origin in the excitation of conduction electrons to higher bands and, at still shorter wave-
lengths, to the excitation of inner-shell electrons.
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