
 
Weconsider a simplemodel whichexhibitsthermalexpansion IsournithtergadStatMechcourse

It is known thatatoms andmolecules tend to attractone anotheratlong
distances dueto dipole dipole interactions andto strongly repel oneanother
at short distances dueto Coulomb interactions A toy modelthatqualitatively
captures these features isthe potential energy
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We seethat atzero temperature aparticlewillbefoundwhere
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Wenow compute its averagepositionatfinitetemperature
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We are interestedinthehigh temperaturelimit BE as 1 which means
thatformost valves ofX
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Clearly this approximation improves as BE 0 It thusfollows
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m.nmodel Thusthismodel clearly exhibits thermal expansion astheparticle's

verageposition
increaseswiththetemperature


