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Reciprocal lattice (I)

e Let’s start with a Bravais lattice, defined in

.1%-0 terms of its primitive lattice vectors...
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Reciprocal lattice (Il)
PP POt P IO A NN ‘mﬁqﬁ-
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Reciprocal lattice (I11)

e What are the wavevectors for which our
plane wave has the same amplitude at all

lattice points ? a4 CaRIC z
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Reciprocal lattice (IV)
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Examples of reciprocal lattices

Direct lattice Reciprocal lattice

Simple cubic Simple cubic R X
3

FCC _——~ |BCC

BCC —— 5 |FCC

Orthorhombic Orthorhombic
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Brillouin zones

Brillouin zones are the
Wigner-Seitz unit cells of the
reciprocal lattice
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https://www.materialscloud.org/work/tools/seekpath
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Hamiltonian in a periodic potential




Bloch Theorem

The one-particle effective Hamiltonian Hina periodic lattice commutes
with the lattice-translation operator Tgr, allowing us to choose the
common eigenstates according to the prescriptions of Bloch theorem:
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Bloch Theorem
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Bloch Theorem

- >
E; wtof +W,d; + Nsd;
A a -
T % )Y ~ T CO)%

() =e
e(d) e %
old) ¢ "%
- - £ = - 3 - - - =2
C (E) s C(Q,MHQpQ - @yt G 19 o %4%44 . ):
wﬂan' "\J

t&l») C(a,)"z C[d) 3 {2'{&.7&, +‘1;7&,4}7;13)

MSE 423 Fundamentals of Solid-state Materials - Nicola Marzari (EPFL, Fall 2024)

Bloch Theorem
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Bloch Theorem (in two equiv forms)



Bloch Theorem

Bloch wavefunction
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