Co-occurrence of Anomalous Hall Effect (AHE) and Superparamagnetism
in Diluted Magnetic Semiconducting (DMS) Oxides

Anomalous Hall Effect (AHE) has been suggested to be one of the three signature tests
of carrier induced ferromagnetism (FM) in DMS systems. We have conclusively
demonstrated however that AHE can result even in samples with an array of
superparamagnetic clusters, thereby questioning the strength of this test as a
sufficient proof of the intrinsic nature of DMS FM. In this study, epitaxial anatase TiO,
films dilutely doped with cobalt and grown under highly reducing conditions were
used. These conditions ensured suppression of normal Hall signal and enabled
observation of good AHE signal.
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FIG. 2. M-H curves for TijgqCopn05-5 film measured at
different temperatures. Inset (a) shows magnetization as a
function of H /T for different temperatures. In insets (b) and
(c) are plotted the temperature dependence of He and My for
TiggeC0p 02— and Tig g5Cop 1205 _5 films. Inset (d) shows the
magnetic field dependence of Hall resistivity of the
Tip99Copn102-5 film.
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