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“Statistical Physics” Spring 2003

Quiz 4 (5 points) 7 February 2003

Professor Mark W. Meisel

PLEASE PRINT and box final results. Show all work for full credit.
Work must be clear and unambiguous for credit.

Intersellar molecular clouds often contain the molecule cyanogen (CN), whose first rotational ex-
cited states have an energy of 4.7 x 10~ eV above the ground state. There are actually three such
excited states, all with the same energy. Early (c.a. 1941) observational data from the absorption
spectrum of starlight suggested that, for every 10 CN molecules that are in the ground state, there
are approximately 3 CN molecules in the first three excited states (i.e. an average of one in each
of the three states). To account for this data, astronomers suggested that the molecules might be in
thermal equilibrium with some thermal reservoir. What is the temperature needed to explain this
data? Compare your answer to a more modern result.
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