Quantum Condensed Matter Physics Cheatsheet
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Bose-Einstein
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Hall effect N\ electron gas
Hall coefficient
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Periodic potential:

Bloch’s theorem

Thomas-Fermi screening
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Bloch state construction

Nearly free electron model
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Tight binding (LCAO)
one orbital per site, nearest neighbour only
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Pseudopotential: smooth near the core, remove

core (non-valence) e™.
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Density of states of n-th band
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Semiconductors

Law of mass action (intrinsic semiconductors)

|E — ,U,| > kBT
n= / dE g.(E) f(E)
E.
E'v
p= / dE g (E) ()
0
Ec—Ey
np = NeNy€ E9 B

doped e.g. with donors of binding energy just be-
low conduction band by Ay

n= ncNde_Adﬁ/2
currents

generation (minority) — J&8*

recombination (majority) J*¢ = e~#e(@e=V)p2

~X
I=n2e” P (eﬁev - 1)

A quantum well traps carriers into bound states near
a real space region to create lasers.
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Pauli
Add in penalty U for doubly-filled states
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Quantum oscillations
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Fermi liquid
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Quasiparticles
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Heavy Fermions due to interaction
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