
Problem Set 11,
Solution Key





1

Dec. 6, 2007 

Chem. 1410 

Problem Set 11: solution to Problem 2

2) First, define /k .  Now … 

a) Since the ground state vibrational level is the same for both potential curves, namely, 
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0 0 / 2g eE E , then the energy gap between these levels is simply the energy gap between 

the minima of the two potential curves, namely 0V .    Thus the frequency of the photon absorbed 

to make a transition between these energy levels is 0 /V h .

b) Writing down the overlap integral itself: 
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[Note: we’ve used the Gaussian integral identity: 
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Thus:
2 2exp( )
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I J a .

Note that I decreases monotonically from the value of 1 when a=0, to 0 when a  [why?]. 




