
 

Density of States en 1 dimension
Let's consider a chain Of particles in 1A
Net particles separated by a distance a in

such a way that the chain has length L

The particles at 5 0 and EN at the extremes
of the Chain line are fixed

is Each normal mode of polarization p has the

form of a standing wave

If the amplitude of the oscillation of the Sth
partie s Us
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Wap is related through k to the dispersion
relation
To force the amplitude at 5 0 and EN to be
Zero we Choose
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A sel of LN I values of K which as equal to
the number of particles that are allowed to

move

In el One dimensional line of particles there
is on Mode for every interval Ok Hz
The number of modes per unit range K

s
for k t Ha

kind Ia
0 for K STA

Other ways of counting are equally valid
Me can also consider a case where the line is

not bounded but me require the solutions to be
periodic over the distance L
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This method es referred to as the method

q periodic boundary conditions
Now we have a traveling wave
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Kio Uniform mode
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There are 8 moldes of
oscillation

Tus The amplitude of oscillation
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we have One solution for Kt per mobile atom

but now me han values of k
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we need to obtain Dcu the number of modus
per unit frequency range for a given polarizador
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Note that we have a singularity in Dew
whenever the dispersion relation crock is horizon
tal voy O

DensityOf States in three dimensions

Periodic bound cord method Nos cells within
a Cube of Side hx.ly Lz
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There's 1 E vector per unit volume LEER
Lyle
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The density of E vectors is Lz

KIP
Lz volume

The total number q modes that have maneverton
less than k is gwen by multiplied by
the volume of a Sphere with radius K
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Therefore the density of status for each polarization
s
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