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SUPERCONDUCTIVITY /TUNNELING/ CONDUCTANCE SPECTROSCOPY/
ZERO BIAS CONDUCTANCE PEAK/ FINITE TEMPERATURES

The tunneling conductance spectrum of a normal metal-insulator- d-wave
superconductor junction is studied theoretically. The effects of surface orientation
and non-zero temperature on the conductance spectrum are investigated, using
the scattering method, known as the Blonder-Tinkham-Klapwijk formalism. It
is found that for the junction with (100) surface, the conductance curve is linear
at low voltages, increases with voltages and peaks at the maximum gap. For the
junction with the interface orientation away from (100) surface, in addition to the
feature at the maximum gap, there is a peak at zero voltage, and a small peak
at the energy gap of the excitation that has its momentum along the interface
normal. The latter feature implies that the tunneling spectroscopy can be used
to determine the magnitude of the energy gap at different points on the Fermi
surface.

All the features of the conductance spectrum are easily observed when the
temperature is not too high. When the temperature is higher than ten percent
of the critical temperature, the smaller features are smeared out, thus, hard to
detect. However, the zero-bias conductance peak is still observable, only that its

width is broadened and its height is lowered.
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