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TUNNELING SPECTROSCOPY /ANISOTROPIC S-WAVE/CONDUCTANCE
SPECTRA

The study of the tunneling spectroscopy of a normal metal-insulator-
anisotropic s-wave superconductor junction at zero and finite temperatures is pre-
sented in this thesis. The approach used to obtain the tunneling current and con-
ductance is the scattering method, known as the Blonder-Tinkham-Klapwidjk for-
malism. It is shown that the conductance spectra depend on the barrier strength,
the gap function, the interface orientation and the temperature. There are four
main features in the conductance spectra. They occur at the minimum of energy
gap, at the energy gap of the excitation with the wave vector parallel to the inter-
face normal, at the energy gap of the excitation with the wave vector making an
angle @ = /4 with the interface normal, and at the maximum energy gap. These
four positions can be used to determine the values of the anisotropic s-wave gap
function at various points on the Fermi surface. At finite temperatures, the four
distinct features, clearly seen at zero temperature, are smeared and broadened.
Therefore, it is recommended that in order to observe these features presented in
this thesis, the experiment should be done at temperatures lower than 10% of the

transition temperature.
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