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This paper presents an interpretation and analysis
of experimentally obtained magneto-optical spectra
in compositionally-modulated multilayered films
consisting of transition metal and noble metal such
as Fe/Cu. Two possible mechanisms are discussed:
(1) The noble metal atoms at the interface are mag-
netically polarized by the transition metals to make a
contribution to the magneto-optical spectrum and (2)
Optical constants of the film with multilayered struc-
ture become different from those of the single-
layered film, by which the Kerr rotation spectrum is
effectively altered by the change in optical constants.
It is clarified by this work that model (1) does not
hold in our case and that by using model (2) most of
the experimental results can be explained.
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Fig. 1 Magneto-optical Kerr rotation spectra
measured in Fe/Cu compositionally modulated
multilayered films (CMF’s) with various values
of modulation length D (Katayama et al.).
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Fig. 2 Reflectivity spectra measured in Fe/Cu
CMF’s (Katayama et al.).
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Fig. 4 Plot of experimental and calculated
values of ¢x against modulation length D for D <
100 A. Closed symbols (@ Hl A) denote experi-
mental values and open symbols (O [] A) calcu-
lated values. Dotted curves represent calculated
ones assuming that the magnetic moment is
missing in 1 atomic layer of Fe at the interface.
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Fig. 3 Plot of peak values of ¢x against modulation length D for Cu-surfaced and Fe-surfaced films.
Triangles denote experiental values, and curves calculated values.
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Fig. 5 Real and imaginary parts of ¢,, in Cu, Ag and Au (see ref. 3).
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Fig. 6 Calculated Kerr rotation spectra in Fe/
Cu, Fe/Ag and Fe/Au CMF’s by using averaged
dielectric constants. Layer thickness ratio of Fe
and noble metal is kept constant (=0.62).
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Fig. 7 Calculated reflectivity spectra in Fe/Cu,
Fe/Ag and Fe/Au CMF’s by using averaged di-
electric constants. Layer thickness ratio of Fe
and noble metal is kept constant (=0.62).
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Fig. 8 Kerr rotation spectra in Fe/Cu CMF’s
with Fe/Cu ratio 0.62 calculated by using a
virtual optical constant method.
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Fig. 9 Reflectivity spectra in Fe/Cu CMF’s
with Fe/Cu ratio 0.62 calculated by using a

virtual optical constant method.
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