Superconductivity of the gallium surface probed on
the atomic scale by normal, Andreev and Josephson
tunneling processes
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We investigate the potential of gallium for applications in superconducting micro-
and nanoelectronics. To this end, it is necessary to understand the properties of the
Ga surface for providing tunnel junctions, both for quasiparticle and Cooper-pair
transport, and down to the atomic scale. We probe superconductivity in a-Ga by
combining normal and superconductive tunneling in a millikelvin scanning tunneling
microscope. Our observations show that the weak-coupling Bardeen-Cooper-
Schrieffer (BCS) picture of a-Ga, with a gap of A = 160 peV, is robust on the atomic
scale. In point contact spectroscopies, a transmission of T =~ 0.8 cannot be exceeded,
which points to the presence of a thin solid tunneling barrier, possibly due to a
surface oxide layer.



