
 
Wecomputethe heat capacityofsolids intheDebyemodel

First we construct thepartition function

The
energy

ofa phonon isgivenby E hw Sincephonon number is
not conserved thepartition function forphononsatagiven frequency w is givenby
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To compute thetotalpartitionfunction wetakethe product ZIZWD
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where we are treatingthedensityofstates g w d was ourintegrationmeasure

andwe integrate tosomemaximum frequency W becausethecrystalstructure

limitstheminimum wavelengths andhencethemaximum frequency

Debye's hypothesis equates the
numberof degrees offreedom inthe

solidwith

thenumber of phonon states
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Also hewill use To th up Kis
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Te average energy can now be

computed
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This integralhas no analytic form We considertwolimits
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Te heat capacityinthehightemperaturelimit isthus given by
a IIY.tt I3NkI

This is the Dulong Petit law which canalsobecomputedusingthe
EinsteinsolidHamiltonian
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In thiscase SE I 3
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Thus he expectcubicbehavioratsmall T and


