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QH&:@ THONP lRMNMMN mEQQVmEERS+ OOmQQvoOmrA@v = cos|k(a+ @L |

Approach =

b small b
K mEQQV+ OOmQQv = cos(ka)

Right hand side cannot exceed +1, so values exceeding will
mean that there is no wavelike solutions of the Schrodinger eq.

(forbidden band gap) Gap occurs
A at Ka=N= or

K=Nn/a

2m

2,

| < Plotting left side of equation
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Different Ways to Plot 1t
Extended Zone Scheme

Note that the larger the energy, the larger the band/gap is (until

some limit).

The range -n<ka<m is called 7
the first Brillouin zone.

I <uno/ﬂ ka
\ / | Different x axis \
N (g — - k = Bloch
\ | | Ka || wavevector
. < mwm w sin(Ka)+ cos(Ka) = cos(ka) a ﬁ
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ENERGY (eV)

Band Theory, Kittel chapter 7

Calculate the dispersion relation for electronsin a crystal

silicon




