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Thomas-Fermi screening

Debye model
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Lattice heat capacity

Bragg condition: q ·R = 2πm ⇐⇒ q = G
Bragg’s law: k ·G/2 = (G/2)
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Periodic potential:
[
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= 0, T̂ is a symmetry

Bloch’s theorem
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Nearly free electron model
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Tight binding (LCAO)
one orbital per site, nearest neighbour only

H = T + Va + Vb

(T + Va) |a〉 = |Ea〉
(T + Vb) |b〉 = |Eb〉
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∑

eikRn 〈0| Ĥ |n〉

Pseudopotential: smooth near the core, remove
core (non-valence) e−.

Bloch state construction

Density of states of n-th band
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photoemission
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Bands
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Law of mass action (intrinsic semiconductors)
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A quantum well traps carriers into bound states near
a real space region to create lasers.

Semiconductors

Currie
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Heisenberg

(anti)clustering =⇒ H depends on S =⇒ S1 · S2

H2 = −2J S1 · S2

Pauli
Add in penalty U for doubly-filled states
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Quantum oscillations

Γ ∼ ε2

Quasiparticles

ψk(r, t) = ψk(r)e−iεkt/~e−Γk|t|
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Heavy Fermions due to interaction

g(EF ) high =⇒ magnet

Fermi liquid
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