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Abstract:
The effect of the weak ferromagnetic-antiferromagnetic transition on the electron transport properties
has been observed in synthetic, . single-crystal, magnesium-doped hematite (nominally 0.5 percent
replacement of iron). Separate measurements of the transverse voltage were taken with current flowing
along the [111] direction and within the (111) plane. The predominant results are: 1) The activation
energy of the transverse voltage is quite different for current flow along the [111] direction and in the
(111) plane. The energies are -1.3 and 1.3 ev, respectively.

2) The transverse voltage produced for current flow along the [111] direction is altered as the crystal
undergoes the weak ferro- magnetic-antiferromagnetic transition at the Morin temperature (TM),
whereas no change is observed at TM for transport in the (111) plane.

3) No normal or anomalous Hall effect is observed for current flow in either the [111] direction or the
(111) plane; however, a second order dependence upon the applied magnetic field is observed for the
transverse voltage.

4) The data also indicates that the activation energy of the transverse voltage is dependent upon the
current density (more properly the applied electric field) within the sample under test.

The observed results are interpreted in terms of a model which considers the effect of the magnetic
state upon the electron transfer process within the crystal. The electron transfer energy is assumed to be
a function of ?, where ? is the angle between the quantization directions (determined by the large
internal magnetic fields) of the iron ions between which the electron is assumed to hop.

5) It was also observed that the transverse voltage of the samples studied was dependent on the
magnetic structure. The effect is believed to be the result of the sample being an array of resistors in
which each resistor is a magnetic domain and within the domain the electrical properties are a function
of its magnetic state, 
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