
Homework 5 solution 

7.24  Find the energies under a weak field Zeeman effect on the eight �=2 states |2, �, �, ��	.  The total 

energies are the fine structure energies plus the energies due to the external field, 


� = −13.6���� �1 − ��4�� �3 − 4�
� + 12�� + ����� !"�� 

For � = 2, �	can be equal to either 1/2 or 3/2 so when the external field is zero there are two possible energies 

for these states (as shown figure at end).  The lande g-factor times �� determines the slope 

The lande g-factors for the states labeled 1 thru 8 are the 

 

 

  



7.44 Using Kramer’s relation  

 

to evaluate expectations.  For $ = 0 

 

For $ = 1 

 

For $ = 2 

 

For $ = 3 

 



For $ = −1 

 

 

But if we know 〈 '()〉 = '+,-'/�/�01) 

 

 

  



7.45  Stark Effect 234 = �
 !"5 = �
 !"6 cos : 

a) Show that the ground state is not affected by the perturbation to first order, 

 

  

 

b) For the degenerate states, 

 

Many of the matrix elements are zero! 

 

Only one needs to be evaluated! 

  



 

 

 

Now the other two states with non-zero eigenvalues, 



 

  



8.1(b) Variational Principle with quartic potential and gaussian trial function (limit on ground state energy) 

 

  



8.3 Best bound on ground state in �+;/ = −�<+;/ using triangular trial wavefunction 

 

  



8.4 a) Show Corollary to variational principle.  That is if test wave function is orthogonal to ground state, then 

 〈2〉 ≥ 
'>" !?@" A>"1"  

 


