Electrons in a Weak Periodic Potential

EMPTY LATTICE APPROXIMATION

Which is independent of k
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Thus this term does not depend on k

Now let us go through the third term

The potential is periodic

This means that the
2
A non degenerate
9(k) _Eg ®) perturbation theory
cannot be longer
valid, and one has to
use degenerate
perturbation theory
instead.

E, (k) =E{(k)+

We can using a good approximation ignore the interactions
of C and D and ... bands with the A band. If we only
consider the nearest B band, then:
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perturbation
theory cannot be
longer valid!

Now suppose we are
dealing with one
dimensional problem

Translation Lattice Vector

Now we multiply both sides of the above equation by
and then take integrals of both sides
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IF we again keep only two terms due to the NFE approximation, t

We now prove that C(k) = + C(k-G) or - C(k-G) at the edge of the 1BZ:

We had shown that

Band Structure plotting of empty 3
dimensional lattices

Before learning how to plot band structure in an empty space, it is
useful to remind you that how one can draw various zones of Brillouin.
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://www.doitpoms.ac.uk/tiplib/brillouin_zones/zone_construction.php

Two dimensional Brillouin zone




Three dimensional Brillouin zone
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PRACTICE

Find the band structure of an empty
simple cubic (SC) along (111) direction
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G=2% (202,202,202,202)
a

=2 (530,750,00,00) =27 (20,320,022,022)
a a




