Exercises: Tutorial 29.01.2016

1. Quite often in the literature one uses alternative (mathematically equivalent) definition

of the tensor operator of rank k:

V2 Tieq) = @ T, Vs Trgl = Ve + 1) —q(1 £ 1) T g1

Prove these relations.

Electric quadrupole (E2) y transitions in nuclei are described by the quadrupole operator
Q24 Which is constructed as a irreducible spherical tensor of rank 2. Based on the analysis
of the matrix element of this operator, find selection rules for the E2 transition.

3. Find the reduced matrix element of the angular momentum operator (j|| J ||j’)

4. Calculate the matrix element (j; j,:J|6; - G,|j; j2:]') wherej =1 +s;

ﬁ Hl Jena

Helmhaoltz Institute Jena



