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Reciprocal Lattice

Professor Supriyo Datta

Class notes taken by: Mehdi Salmani
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One Dimensional Lattice

Given any periodic structure we’ve discussed how to calculate the E-k relationship. For example
consider a 1-D solid:
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E=c+2tcoska

The two k
states give
us the same
wavefunction

‘/

The number of allowed values of k
can be found as:

The point is that if you take any
value of k within the range and add
2m/a to it, you will not get a new
independent wavefunction.
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need to consider any k values outside of the range —mt/a and 1nt/a. The point is that corresponding to

any point outside the range there is a point within the range which is an integer multiple of 2rt/a

from it. It is the same story for all of them. Add this amount to k and you will get the same answer.

This symmetric interval around k=0 states that gives us a complete set of k values is called the first

Brillouin zone.

Two Dimensional Lattice

% Real Space
Structure
X

Any point in the real

space can be written as:

F =n%a+miyb=na +ma,

r=nxa mXEJ na, + ma,
=% az

where n and m are integers.

Where the general solution is:

Y(r) ="

To construct the reciprocal lattice we need to find a vector K such that:

ei(R+|Z)m - eiR — eiKm -1= K = (277)U
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Any point in the reciprocal lattice can be written

as: K =MA + NA,

Y
ReCIp_rocak 7Z'/b 2 ¢ To find K the general procedure is to find the
Lattice vectors Al and A2 that satisfy:
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We can now check to see if we have the right
answer:
KIF = (MXa + nya) EQ)“(E “2—72)
=27n(Mm+ Nn)
Graphene Brollouin Zoon
E=%and Tz=% where @ =ax+by,a, =ax-byand a,=cz

Hence substituting a4, a, and a3 to A; and A, we have:
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