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We  calculated the magneto-optical properties  of
semiconductor-based  multilayer  structures  containing
GaAs:MnAs nanoclusters sandwiched by GaAs/AlAs distributed
Bragg reflectors (DBRs). Very large magneto-optical Kerr
effects (Kerr rotation and ellipticity) are predicted in multilayers
with suitable DBR numbers. On the basis of the calculation,
we have grown multilayer structures by molecular beam epitaxy,
and have demonstrated a large Kerr effect (more than 600 mdeg
of Kerr ellipticity) at a designed wavelength of ~980 nm under a
relatively low magnetic field at room temperature. This large
magneto-optical effect in III-V semiconductor-based multilayer
structures could be used for thin-film-type magneto-optical
devices monolithically integrated with  semiconductor
opto-electronic circuitry.

Key words: MnAs, multilayer, cluster, Kerr rotation, Kerr
ellipticity, distributed Bragg reflectors
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Fig. 1 (a) Schematic diagram of the multilayer structure,
and (b) cross-sectional scanning electron microscopy
(SEM) image of the sample.
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Fig. 2 N,, dependence of the Kerr rotation (&), Kerr
ellipticity (7p), reflection (R), and transmission (7) of the
multilayer, where Nyouom = 10, £ =0.125 and 1= 980 nm.
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Fig. 3 Intensity distribution of the electronic field in the
multilayer, where Nigp= 2, Nyotom = 10, = 0.125, A=980
nm, and the incident light intensity is 1.0.
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Fig. 4 Spectra of the Kerr rotation(8,), Kerr ellipticity(7,),
reflection (R), and transmission (7) of the multilayer, where
Niop = 2, Noottom = 10, and x= 0.125.
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Fig. 6 Measured and calculated Kerr ellipticity (7)
spectra of the multilayer with GaAs:MnAs sandwiched
by DBRS (N5 = 2, Nporiom= 10, £ = 0.28).

A spectrum of a 139-nm-thick GaAs:MnAs single layer
without DBR is shown as a reference (dotted curve). All
the measurements were done at room temperature and
under a magnetic field of 10 kG applied perpendicular to
the surface.
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Fig. 7 Magnetic field dependence of the Kerr ellipticity
(775) at 972 nm of the multilayer structure in Fig. 1 and
Fig. 6, measured at room temperature.
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