De Broglie relations:
E=hvo=nhf
7=nhk, k=2r/)\

Tonic bonding energy:
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Volume of a unit cell:
V =aj- (a3 x a3)
Distance of net planes in an orthorhombic system:
By = 1
(h/a)? + (k/b)* + (I/c)?

Bragg equation:

2dhkl sin® = nA
Structure factor:
Fhp = Z fje2m(h0¢j+kﬂj+lw)
J
with
7 = ajay + Bias + ;a3
Dispersion relation of lattice vibrations for a two atomic chain (a = 2d):
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wy: optical branch
w_: acoustic branch

Sound velocity = Group velocity of acoustic phonons at k=0:
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Energy of a particle with mass m:
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Effective mass of an electron:
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Fermi energy of a free electron gas:
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2m

Fermi velocity:
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Density of states:
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Boltzmann distribution:
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Fermi-Dirac distribution:
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Current density:
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j =ocb
Drift velocity:
vp = —,uE_j

Mobility:
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Conductivity:

oc=1/p=neu
Relaxation time:
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Electron density in the conduction band of a semiconductor:
_Ec-Ep
n(T) = Nce *BT
Intrinsic electron density in a semiconductor:
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Ay = 6.02 - 10% particles/mol

c=3-10° m/s

h=h/(2r) = 1.0545-1073* Js = 6.5821 - 10716 Vs
kp=1.38-10"% J/K =8.614-107° eV/K

g0 =8.86-10712 C/(Vm)

e=1.602-10"% As

me =9.11- 1073 kg



