
De Broglie relations:

E = h̄ω = hf

~p = h̄~k, k = 2π/λ

Ionic bonding energy:

EB =
Q2

4πε0

α

r

Volume of a unit cell:

V = ~a1 · ( ~a2 × ~a3)

Distance of net planes in an orthorhombic system:

d2
hkl =

1
(h/a)2 + (k/b)2 + (l/c)2

Bragg equation:

2dhkl sinΘ = nλ

Structure factor:

Fhkl =
∑
j

fje
2πı(hαj+kβj+lγj)

with

~rj = αj ~a1 + βj ~a2 + γj ~a3

Dispersion relation of lattice vibrations for a two atomic chain (a = 2d):
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ω+: optical branch
ω−: acoustic branch

Sound velocity = Group velocity of acoustic phonons at k=0:

vG =
∂ω

∂k
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Energy of a particle with mass m:

E =
p2

2m
=

h̄2k2

2m

Effective mass of an electron:

meff = h̄2

(
∂2E

∂k2

)−1

Fermi energy of a free electron gas:

EF =
h̄2

2m

(
3π2n
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Fermi velocity:

vF =
h̄

m

(
3π2n
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Density of states:

D(E) =
1

2π2

(
2m

h̄2

)3/2√
E

Boltzmann distribution:

FB = e
E−E0
kBT

Fermi-Dirac distribution:

FF =
1

e
E−EF
kBT + 1

Current density:

~j = σ ~E

Drift velocity:

~vD = −µ~E

Mobility:

µ =
e

m
τ

Conductivity:

σ = 1/ρ = neµ

Relaxation time:

τ =
σm

ne2

Electron density in the conduction band of a semiconductor:

n(T ) = NC e−
EC−EF

kBT

Intrinsic electron density in a semiconductor:

ni(T ) =
√

NCNV e−
EC−EV
2kBT = ni0T

3/2 e−
EC−EV
2kBT

AV = 6.02 · 1023 particles/mol

c = 3 · 108 m/s

h̄ = h/(2π) = 1.0545 · 10−34 Js = 6.5821 · 10−16 eVs

kB = 1.38 · 10−23 J/K = 8.614 · 10−5 eV/K

ε0 = 8.86 · 10−12 C/(Vm)

e = 1.602 · 10−19 As

me = 9.11 · 10−31 kg
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