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Electrons can be normal reflected at an interface between two metals because of a dielectric barrier
or different Fermi wave vectors. The most simple description uses a one-dimensional free-electron ap-
proximation1 to derive the transmission coefficient τ = 1/(1 + Z2) where Z2 = Z2

b
+ (1 − r)2/4r with

r = kF1/kF2 the ratio of the Fermi wave numbers and Zb the contribution of the dielectric barrier.
Andreev reflection allows a direct measurement of Z when one of the metals is a superconductor. We
have investigated normal reflection of normal metals in contact with superconducting Nb (Tc = 9.2K)
and Al (Tc = 1.2K). The distribution of Z values of a large number of contacts of a specific metal combi-
nation indicates a well-defined onset which we attribute to Fermi surface mismatch. The distribution is
broadened possibly due to varying polycrystal orientations of the contacts. It also has a weakly resolved
tail at large Z expected for the additional dielectric barrier. Our Andreev-reflection derived transmission
coefficients are generally larger than those predicted theoretically2 or those based on proximity-effect
studies of normal-superconductor bi-layers3.
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