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Let's take the Fourier transform of P and use our results from parts A and B. 

= F[N(X, PI + P27 40: + 0:); k ]  

This means that 

Problem 2 

We want to  find the momentum-space wave-function Q(p). In Dirac notation, we have 

Q(p) =< P I , $  >= d3x < pix >< xi,$ > S 
We know from our quantum mechanics classes that 

and position space wave-function is 

Note that it's slightly different than in Frank's notes, with an additional factor of 
l/a3I2. Also, I've set ti = 1, which just means we're measuring momentum in units of 
(distance)-'. So, we have 

Q(p) = d3x- 
1 2 /M~ cos 6 e p r l 2 ~  

and so we see that Fourier transformation switches back and forth between position 
and momentum space. Before we dive into the integral, let's choose our coordinates 
to  make the integration as simple as possible. The wave-function is axially symmetric 
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