
 

Density of States

A result af thermodynamics is that is a

System is in thermodynamical equilibrium
at some temperature T then the probability
to find a particle with energy En is given

by Boltzmann
Pn X exp dust of prob

KB Boltzmann constant
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The proportionality symbol indicates a common

factor
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The probabilities then are
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For a quantum harmonic oscillator elf frequency
no we know that En town
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The probability to have our oscillator on nth excited
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The total energy of the quantum oscillator es

given by
lnkptwr ip.EE wE.iEI

The summation es done over all wavenectors k

and over all polarization p
Although there are 3polarization por wonenector
the latter are rather a cont variable Sdk
we have to talk into account the weight that
wavector has in ra range of frequencies no o wWw

weight is gwen byDlwldwuaEfdwxwtew.ae iI IEEÉETELES

Once the energy is know we can Obtain e g the
heat capacity of the Crystal
Heat capacity Howenergyuar

when me chargetemperature
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The central problem is to find DEW
the number of modes per unit frequency range
This function is called theDensity of status


