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The BCS Gap
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1 Lots of algebra (See 1&L)
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Now recall that the probability that the Cooper state (k 1, k |)
was occupied, is given by w,_=v 2. Thus the first pair breaking

excitation takes v °=1to v * = 0, for a change in energy
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Then since & = h;f,; " E r, the smallest such excitation
1s just
AFEin = 2A

This is the minimum energy required to break a pair, or create
an excitation in the BCS ground state. It is what is measured
by the specific heat C ~ e®** for T < T .



Now consider some experiment which adds a single electron,
or perhaps a few unpaired electrons, to a superconductor (ie
tunneling).
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Since it is a single electron, its energy will be
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In the vicinity of A ~ &, D, (&) = D, (EF) since |A| < Ep
(we shall see that A < 2wp). Thus for & ~ A
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Convert this to sum over energy states (at T = O all states
with ¢ < 0 are occupied since ¢ =h*k?/2m—- E..
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For small A,
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Consequences of BCS and
Experiment

Specific Heat

The simplest excitation which can be induced in a superconductor
has energy 2A. Thus

AE ~ 2Ae P24 T < T.
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Microwave Absorption and

Reflection
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superconducting loop
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