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1. Current distribution in a superconducting slab

Consider a semi-infinite

superconductor filling the space z<0. For simplicity, let us assume the sample has a length

of L in the y direction and L® ¥ as
shown in the figure. The penetration
depth of the superconductor is | . The
superconductor is carrying a current |
flowing in the +x direction. (@) What is
the magnetic field just outside the
superconductor? (b) Use your result in
(@ as boundary condition, find the
magnetic field insde the superconductor
by solving London equation. (©
Determine the current distribution as a
function of z (i.e. J(2)i).

Solution:
(@

Construct aloop as shown in the diagram.
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The magnetic field isin the -y direction, and ®B>xd/ = Bd
Current enclosed by theloop = lgngoseg = 1d/L
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P Bd =

P B = just above the surface of the superconductor.
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(b) London equation:
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Including direction of the magnetic field,
_ 4pl -
B@) = el ]

cL

Vv



(c) Maxwell equation:
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Notethat o dy 0j(2)dz = o dy 0—e”' dz =1, asexpected.
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