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Modern Physics (Phys. IV): 2704

Professor Jasper Halekas
Van Allen 70
MWF 12:30-1:20 Lecture




Classical/Quantum Energy

Distribution Functions
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Degeneracy/Density of States

d. isthe degeneracy (or maximum
occupancy) of the energy level E_

E.g. in the hydrogen atom the electron subshell
n=2,[=1hasdegeneracyd =6

g(E) is the density of states per unit volume
V g(E) is the continuous equivalent of d,






Populated States

The number of populated
states per unit volume n(E)

is proportional to the product
of the density of states g(E) and
the energy distribution function
f(E)

The distribution function,
or probability that a
particle is in energy state E

AV
N(E)AE = g(E)f(E)AE
Number of particles Density of states, Energy
per unit volume with or number of interval

energy between
E and E + AE,

energy states per
unit volume in
the interval AE




Concept Check

What is the correct normalization condition
for N particles?

ntegral(V g(E) f(E) dE) =1
ntegral(g(E) f(E) dE) =1
ntegral(V g(E) f(E) dE) = N
ntegral(f(E) dE) =N




Concept Check

What is the correct normalization condition
for N particles?
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Maxwell-Boltzmann Distribution

T=300K
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160 Curves calculated for
N= 10" nitrogen molecules
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Doppler Broadening

Gas particles at rest o ) ) )
Emission line spectrum with narrow lines

Emission line spectrum with thermal line broadening

Gas particles with
random motions
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