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Research for the Giant Anisotropic Magnetoresistance
in the Charge-density-wave Semiconductors

M218H112
wxmrs T ORBORY  KFBEEOER WIyEs B
Hiroshi Murakawa Assistant Professor, Graduate School of Science, Department of Physics,

Osaka University

We have investigated for the giant anisotropic magnetoresistance at low magnetic fields in the
layered magnetic semiconductors CeTe, .Sby with low carrier density in the charge-density-
wave state. In CeTe, s3Sbg .17, where the carrier density is in the dilute limit, we observed that
the electrical resistivity drastically decreases nearly 4 orders of magnitude in a magnetic field
along the c axis at 0.4 T at 2 K. In contrast, the electrical resistivity is quite insensitive to the
magnetic field normal to the c axis. As aresult, huge anisotropy ratio in the electrical resistivity
exceeding 7500 was observed. By changing the magnetic-field direction, we found that the
electrical resistivity was basically on the same curve as a function of the projection field to
the c axis, indicating that the electrical resistivity is governed by the c-axis component of the
magnetization. We found that the drastic reduction of electrical resistivity occurs accompanied
by the transition from the antiferromagnetic to forced-ferromagnetic state and the electrical
resistivity at various temperatures converges to the constant value as the magnetization saturates.
Furthermore, we investigated for the carrier-density dependence of the magnetoresistance
ratio by using the single crystalline samples with different composition ratio (x = 0.07 and x
=0.17) and found that the huge magnetoresistance ratio exceeding 2 digits is preserved in the
very wide range of the electrical resistivity at least 6 digits. These results indicate that the giant
magnetoresistance in this system is driven by the magnetic polaron mechanism. We are now
preparing the single crystals composed of the other rare earth ions and trying to find out how the
number of 4f electron for each rare earth ions, length of the magnetic moments, and magnetic

structure affect the anisotropic giant magnetoresistance in this system.
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