
Problem 3a.   A hydrogen atom is in its ground state at t = −∞ . An electric field, taken 
to be in the z  direction, and with magnitude  

ε e−t2/τ 2  , 
is applied until t =∞ .  
 
(a) Calculate the matrix elements  2ℓm z 100 .  

    [Answer: 2
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a0  for the relevant one, and prove that the others are zero] 

 
(b) Calculate, in first order, the probability that the atom ends up in any of the n = 2 states. 
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