
 

 
 

 

The rotational energy levels are given by: 
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The allowed transition is 1J∆ = ± , so for 1J J→ −  transition we obtain: 
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The frequency emitted is: 
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So the spacing between frequencies is simply the rotational constant 2B. 

 

 

Now, for diatomic molecule the moment of inertia about the center of mass is: 
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Where µ is known as the reduced mass.



So we get: 
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In our case (recall that the gr/mol unit is actually the definition of atomic mass unit) we 

obtain: 
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So the bond length is 0.124 nm 

 

 


