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Problem 3: Angular momentum (10 pts)

One particle has spin §; and another particle has spin ja.

}a{n? pomt] What are the good quantum numbers for the two-pariicle system with J =
Jy + Jo i the direct product basis? Write down the basis veetors labelled according
to their eigenvalucs.

%[1 points] Write down the basis veclors in the total j basis, What are the good
gquantum numbers in this case?

/(;1{?2 points] Write down the completeness relation for the direct product bagls states.

/(({ [2 points] Use the completeness relation to relate the total - basis to the diveet product
basis. Identify the Clebsch-Gordon cocfficient.

(;’{ {2 points] Write down the relation between total-j and direct product bases for ji =
1/2 and ja = 1/2. Recall
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}x{ [2 points] Suppose you have an interaction of the form Hy = Ady-Jo where J = Ji4-Jo.
Which basis vectors are best to use and why?
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