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Tunneling between two superconductors

The quasiparticle tunneling current between two superconductors (that includes also
the cases of normal-normal or normal-superconductor tunneling by setting A; and/or
Ay to 0) is given by
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[f(E) = f(E+eV)].

Here, R, = 1/G,,, is the resistance of the junction in the normal state, and
Nis(E) = |E|/\/E? — A? for |E| > A; and 0 otherwise, i = 1, 2.

(Note the absolute value signs in the numerator!)

(a) Evaluate this formula numerically for 2A; = Ay = A and plot [ as a function of
voltage V for different temperatures in the range kgT € [0, A] (you can assume
that A is approximately temperature-independent in this temperature range).
Use limiting values (like Ay = Ay = 0) to check your numerics.

(b) Show that [(V) = —1(-V).
Electromagnetic response

In the lecture we discuss the kernel K(q,7") that connects the Fourier components of
current density and vector potential:

J(q) = —iK(q, T)a(q) -

Read and understand Sections 3.10.1 to 3.10.4 of Tinkham and repeat the most im-
portant findings in your own words or figures.



