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What is the natural optical activity ?
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Natural optical activity of metals
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Metals without inversion symmetry
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Some properties originating from the band splitting
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Two band superconductivity
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In the simplest model with BCS pairing interaction v,(k, k') = =V}, the gap functions
are the same in both bands: Ay (k) = A_(k) = A and we deal with pure singlet pairing

Large residual spin susceptibility at T=0



Current
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Gyrotropy current
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Gyrotropy conductivity and the Kerr angle A « fiw <« vokr < eF
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Conclusion

There was found the current response to the electromagnetic
field with finite frequency and wave vector in
noncentrosymmetric metal in normal and in superconducting
states.

The conductivity tensor contains a gyrotropic part responsible
for the natural optical activity.

As an example the Kerr rotation for the polarized light reflected
from the surface of noncentrosymmetric metal with cubic
symmetry is calculated. The found value of the Kerr angle is
expressed through the fine structure constant and the ratio of
the light frequency to the spin-orbit band splitting. The result can
be used for the direct experimental determination of the band
splitting.



