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Measurements of the energy dependence of the
Andreev reflection have been performed on a
Ag-YBa,Cu,0,_, interface. The observation of
the Andreev reflection indicates a ground state
of zero-momentum pairs. It is shown that, in
principle, the bulk A (electron pair potential) can
be determined from the energy dependence of
the Andreev reflection. In the present
experiment, however, due to the limited mean
free path of the electrons in the silver, only a
lower limit of A was found.

1. Introduction

Two years after the discovery of the high-T, superconductors
[1], the worldwide research effort still has not brought any
consensus on its origin nor on the nature of the ground state
of the superconductors. To gain more insight into the nature
of the ground state, we studied the reflectivity properties of a
normal-metal-superconductor interface for electrons coming
from the normal-metal side. When an electron with an
energy smaller than the gap energy hits the interface between
a normal metal and a “classical” superconductor, the
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electron cannot enter the superconductor because there are
no states available. The electron will be reflected, or it can
condense with another electron from the normal metal into
the superconducting ground state. In the latter case, it will
leave behind a hole in the normal metal which will travel
back in a direction determined by the laws of conservation
of momentum and energy. For superconductors with a zero
momentum paired ground state, as is the case for the
classical superconductors, the holes move back precisely in
the direction of the incoming electrons when these electrons
have zero energy relative to the Fermi energy. This type of
reflection is called Andreev reflection [2]. In a quantitative
study, Blonder, Tinkham, and Klapwijk have studied the
Andreev reflection probability as a function of energy, also
taking into account the presence of a scattering potential at
the interface [3]. Their results have been used to explain the
current-voltage relations in normal-metal-superconductor
point contacts [4].

In the experiments described in this paper, we study the
energy dependence of the Andreev reflection of a silver—
YBa,Cu,0,_, interface using the arrangement shown in
Figure 1. The electrons are injected into the metal by a point
contact which has a contact diameter that is small
compared to the electron mean free path (Sharvin contact
[SD). For such a contact, the injected electrons have an
energy above the Fermi energy up to eV, where V is the
applied voltage. (Applying suitable modulation and detection
techniques allows the electrons with energy eV to be studied

selectively.) As can be seen in Figure 1, in the case of an 389
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