Dept. of Physics and Astronomy University of New Mexico 1

Physics 491: Recitation #7
October 2, 2015

Recall the photon circular polarization basis in terms of the linear polarization basis
are
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1. Write the transformation matrix S to change from the linear photon basis to the
circular polarization basis. Verify that S is unitary.

Suppose |¢) = 1, |X) + 1, |Y). What are the components of |¢) in the circular
polarization basis?

2. What is the photon angular momentum operator J. in the circular polarization basis?
Transform this operator to the linear polarization basis. What are the eigenstates of
J, written as column vectors in the linear basis?

3. Show that the photon angular momentum operator .J, = h|R) (R| — i |L) (L|. What
is the operator |R) (R| represented in the linear basis? Operator |L) (L| in the linear
basis?



