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3 6 s  The rotational m g y  h k  
The ~~ energy levek of a rigid roEM my be abtained by saki 
~ ~ h ~ r ~ & . ~ ~ , . h a r w , t h m b a m u e h k s a a r r  
e x a e t c q m s h s t h a t d e p e r # $ m n ~ t f r e ~ ~ c a l ~ f t  
rotating Gady, qrssing it in terms uf the angular momentum, and 
quantum mehmbl properties of anguk rnoanentum into the equatir 

T k c l a ~ s e g F t s s i o n f a r t k e m g y o f a  badymtatingaboutan 
/ 
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where a, is the angular wbcity (in r a d i i  per s&, md s-I) abut tf 
eumspodng moment of inertia. k body free b mtate a$art three 

This is the key equation. We dexribed the quantum ical pr 
momentum in k&km 12.7b, and can now make use of tkm in ca 
equation to abtain the Ee eenerggr k l s .  

I 
[a) Spherical mtors 
W h e n a l l h m ~ o f i ~ a r e ~ b s o r n e ~ I , m i n &  
expression for the energy is 

where 3 is the magnitude of the arrgwbt nrsmenffYrr ean i~ 
quantum scpressisn by d i n g  the nt 

Therefore, the energy of a spheriml rotw % d i n e d  8 the 

I The resulting ladder of energy k k  is 'Batrated in Esg. 1L17. Thc 
10 k$ e x p r & i n t - d ~ ~ d c o ~ t & o f t k ~ k , d  

The expression for the energy is then 

E j = h c B J ( J + i )  J=Q,l, &... 

The rotational constant a &find by q n  31 is a w a w m d x r ?  The e 
state is normally repark! as the 

F(J) = BJ(J + 1) 
The separation of adjasent kvek is 

1817 The retatbnal energy kvels of a t i i  or F(J)  -F(J- 1) = 2BJ 
spherical - 


