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Abstract

The effect of kz variation of the superconducting da2�b2 -wave o
junctions is theoretically investigated. In the high transmission lim
conductance spectrum, while in the tunneling limit the effect is m
wider as the variation of the order parameter is larger. The effect o
ative of the conductance in both limits.
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1. Introduction

Features in metal–superconductor tunneling conduc-
tance spectra are caused by different characteristics of
superconducting order parameter. For instance, a coher-
ence peak in the tunneling spectra is a signature of a large
number of states at the energy gap. It is well known that
the peak position provides accurate measurement for the
magnitude of the superconducting gap [1–3]. Tunneling
spectroscopy is also a valuable tool for obtaining the
gap symmetry of an unconventional superconductor (see
for example Refs. [4–13]). By varying the tunneling junc-
tion orientation, for example in the case of d-wave super-
conductor, with respect to the crystal axes, the
observation of zero-bias conductance peak can be used
to locate sign changes in the gap function and conse-
quently determine its symmetry [4–9]. There have been
many tunneling experiments that revealed zero-bias
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r parameter on c-axis tunneling spectra of metal–superconductor
the variation does not cause obvious changes in the shape of the
apparent. The coherence peak of the conductance spectrum gets
e variation can be seen more clearly in the spectrum of the deriv-

conductance peaks in the tunneling spectra of copper-
oxide based superconductors (for a review see [14]). The
existence of this peak in part has provided supporting evi-
dence for da2�b2 -wave symmetry of the order parameter in

these materials.

In this article, the impact on the tunneling spectrum of
the pairing interaction between layers of adjacent unit cells
will be discussed. This interaction, which is different from
that between the layers within the unit cell (see for example
[15–21]), reveals itself as kz variation of the order para-
meter [22,23]: D(/s,kz) = [D0 + D1cos(kzac)]cos2/s. D0 and
D1 are the intralayer and interlayer pairing order parameter
respectively. /s is the direction with respect to the a axis
of the superconductor. kz is the component along the c axis
of the wave vector. ac is the lattice constant along the c

axis.
This article is organized as follows. In the next section, a

brief explanation of the model and method used to calcu-
late the current across the junction will be given. The con-
ductance spectra of c-axis junctions in both limits will be
shown and discussed in Section 3. Section 4 is the conclu-
sion of this article.
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