
 
Previously wederived thattheheat capacity ofthediatomicgasis 72 Nthis
forever experimentally we observe that this result hasa temperature

dependence taken from Tony lecturenotes

Weexplain this resultusing tank dm
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Zeus is unchanged by QM andgivesus
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This explains the firstplateau on our plot

To notational quantum Hamiltonian

Icannot
derivethisaFEI II present

hasa spectrumgivenbyEj Ej ja 2I JEN Each Ej

has 2jt1 degeneracy It follows that thepartition function isgivenby
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which agrees with the
classical result It followsthat
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plateau

Low templimit BELI 771 e
Bht za

Z not 3 I as onlythe 50 term willnotvanish

Thus at low temperatures therotational degrees offreedomare frozenou
anddonot contribute totheheatcapacity

Finally the vibrational degreesoffreedom canbemodeled as a quantum
harmonic oscillator
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Grot INKB This explains the final plateau ofthephot

Low temperature limit Btw771 Ziya ethwk

LE HE G O Thus thevibrational

degreesoffreedom ane ate frozenoutat lowtemperatures Inthisway
quantum mechanical considerations


