Review

o System in thermal equilibrium with a reservoir at temperature T

» Probability of finding system in a particular microstate, s
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Example of the Sun

o Recall the spectrum of the atmosphere of the Sun
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Solar spectrum from BASS2000 archive; http://bass2000.obspm.fr/solar_spect.php
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Calculating Averages

» Using five atom “toy model” °
E_ (OeV)-2+(4eV)-2+(7eV)-1:Bev | @@
5 OeV - _.‘
E - (OeV) —+ (4eV) —+ (7eV) Zo3V prsbabilihas
= oAf MM
« In general, m”‘” ¢

E=Y E(sP(s)= %Z E (95

» For any quantity, X
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Average Energy

. Average total energy is U = NE

* A quick trick for calculating average energy
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Two-state Paramagnet

» Energy levels of a single dipole g% energy
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* Partition function for this dipole: B/
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Rotation of Diatomic Molecules

¢ From classical mechanics:

L? !
— Rotational energy E= o1 k_.j
— Need moment of inertia ‘/:-/‘
1=> mr L: angular momentum ‘




Rotation of Diatomic Molecules

* From classical mechanics: L2
— Rotational energy E-= o1
— Need moment of inertia
1=> mr? L: angular momentum l

* In quantum mechanics: [ ol sl “D“'“""’"‘m Vo,

— Angular momentum L*=7°J(J +1)
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Rotational Energies
» Consider partition function for rotational energy levels
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« For CO, take bond length of 1 A and masses of 12 M, and 16
M, for atoms C and O, respectively
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High Temperature Limit

» Boltzmann factors for room temperature ~ 300 K
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High Temperature Limit

* Number of terms contributing to Z at room temperature is
quite large _
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Low Temperature Limit

» Higher J values can be ignored since population is negligible
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