
 Weconsider a single particle in a two state system whose

energy
levels are separated by E Wecompute thebasicthermodynamic

properties ofthis system

Source Undergraduate statmech course

Wefirst compute SEY

Without loss ofgenerality supposethefirst energy
level has EO Then

thepartition function forthissystem isgivenby
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In the limit Ts x B O we expect
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sotheparticlewill not favor onestateovertheother

Fromthe internal energy we can computethe
heat capacity
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Te peak inthisplot originally labeledthe SchottkyAnomaly arisesfromthefact

hittheenergywillonly change near statetransition point andnot elsewhere
significantly

Te entropyofthesystem can subsequently becomputedusing
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As T X theentropy approaches In 2 We can seewhythisis a

sensible value ifwe consider another formulaforcomputing theentropy the
Shannon entropy formula
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where pi is theprobabilitythat state i is occupied Pluggingin

po p e la thisformula gives
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Thus theasymptoticvalveofthe entropy ofthis systemathightemperaturefloats thefactthat again neither state is favored over any
other inthislimit

Alternatively wecan recallthatathigh temperatures thesystem
doesnot


