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Formation of MnSb Granular Films and Their Magneto-optical Properties
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MnSb ultra-thin films with nominal thicknesses of 0.35,
0.70, 1.05, and 1.40 nm were grown on sulfur-passivated
GaAs (001) substrates by molecular beam epitaxy.
Atomic force microscopy analyses showed that MnSb
the substrate, and that
nominal

formed nanosized dots on

coalescence of the clusters occurred at
thicknesses between 0.70 and 1.05 nm. The intensity of
the polar magnetic circular dichroism of MnSb clusters
and the saturation magnetization suddenly increased when
the nominal thickness reached the critical value of 1.05
nm. The coalescence of the dots can be correlated with the

sharp increase in the MCD intensity.
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Fig. 1 Atomic force microscopy (AFM) image of MnSb granular
film with a nominal thickness of 0.70 nm grown at 250°C. The
average density (number of dots) and the average size
(diameter) are 9.3 X 10'%cm’ and 22 nm, respectively.
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Fig. 2 MCD spectra of MnSb granular films with various
nominal thicknesses. The spectra of 0.35, 0.70, 1.05, and 1.40
nm are represented by thin solid, thin dotted, thick solid, and
thick dotted
performed at RT. Sudden enlargement of a spectrum is
observed when the thickness exceeds 0.70 nm.

lines, respectively. Measurements were
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Fig. 3 The MCD spectrum of the MnSb granular film (1.05
nm) is shown at the bottom of the graph. The magneto-optical
signal of the GaAs substrate is subtracted from the MCD
spectrum. For comparison, MCD spectra of (1-101) and (0001)
MnSb thin films (thickness = 5 nm) are shown by solid and
dotted lines, respectively. Measurements of dots and thin films
were performed at room temperature (RT). Two dip structures
observed at around 4.0 and 4.5 eV are indicated by vertical
lines.
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Fig. 4 Magnetization hysteresis curves of MnSb granular
films with various nominal thicknesses. The spectra of 0.35,
0.70, and 1.05 nm are shown in thin dotted, thin solid, and
thick dotted
performed at RT. Sudden enlargement of the spectrum is
observed when the thickness reaches 1.05 nm.

lines, respectively. Measurements were
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