CHAPTER 6: Ideal Diatomic Gas
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We will exam this more closely later
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Actually, we also need to consider nuclear spin and its
ramifications for the rotational partition function.




Assuming a heteronuclear diatomic
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The total wave function is either antisymmetric (fermions) or symmetric
(bosons) wrt interchange of the nuclei
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In the above and following discussion, we assume a

Half-integral spin

1(21+1) antisymm nuclear spin function — even J
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H,is 100% paraat T=0

, If at equilibrium
—  25% paraat high T

Measurements of C, vs. T: disagreement between theory and experiment

problem O «» P interconversion slow
so high temperature distribution locked in
as sample is cooled

for most homonuclear diatomics don’t have to worry
about this other than the factor of 2 symmetry #)

Due to rotational
levels being
much closer
together
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using free atoms as the zero

of energy — generally need
only retain the 15t term

assumes no low-lying
electronically states
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For general polyatomic molecules we don’t have a closed
form for the rot. energy levels. So it would appear that we
can’t simply extend the procedure followed for diatomics.



