w oW - - -

LMD L Lt
—IERIE R SOE R R e i

New Trends in Magneto-Optics

—with Particular Reference to the Nonlinear Magneto-Optical Effect——

ERABE  SRALKYILER

K. Sato, Faculty of Technology, Tokyo University of Agriculture and Technology

The introductory part of this review gives a brief
summary of research trends in magneto-optics since
1989 when the author published "Hikari to Jiki" {Light
and Magnetism—An Introduction to Magneto-Optics).
The major part of this review is dedicated to the non-
[inear magneto-optical effect, which has burst onto the
scene in the last few years as a result of intensive
studies by European scientists. Particular emphasis is
given to the fundamental principles underlying both
the macroscopic and microscopic origins of the effect,
which explain why it is sensitive to breaks in symme-
try at surfaces and interfaces. Several experimental
studies, particularly on multilayered films, are review-
ed. Possible applications and future problems are also
suggested.

Key words: nonlinear magneto-optical effect, second
harmonic generation, longitudinal Kerr configuration,
transverse Kerr configuration, symmetry breaking, in-
terface magnetism, artificial superlattice, quantum well
oscillation
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Fig. 2 Schematic illustration of the SHG process
for (a} (b} noble metals and (c) (d} transition
metals.'™ For noble metals, low-energy photons
contribute to the excitation of predominantly
s-electrons, as in (a), while high-energy photons
contribute to the excitation of d-electrons. For
transition metals (¢), predominantly d-electrons
contribute to the SHG vyield by low-energy
photons, while in {d) s-eiectrons are mainly
involved.
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Fig. 4 Predicted spectra of the second-order
electric susceptibility in Fe films.'¥
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Fig. 5 Qutput polarization dependence of the
SHG reflection from an Fe/Cr interface, for

s-polarized input. Squares, Mx; circlests, M, x.
The inset shows the experimental configuration.'®
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Fig. 8 Experimental setup for
imaging using the nonlincar magnelo-optical
effect.® M, and M;, mirrors; B-5, beam splitier; L,
lens; S, magnetic garnet film on GGG substrate;
Obj, microscope objective; F, color filter; CCD,
liquid-nitrogen-cooled low-noisc CCD camera.

domain wall

Fig. 9

fa) Magnetic domain structure measured
by means of the linear Faraday effect. (b) and (c}
Domain structure images obtained by means of
the second-harmonic light generated in a {2100-
oriented film. for polarizer angles of 40° and
100°, respectively.™
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