Exercises: Tutorial 12.02.2016 (part 1)

1. Assume electron beam to be prepared in mixed stated described by operator
.1 1
P :E‘ m, = +1/2)(m, :+1/2\+E\mS =-1/2)(m, =-1/2]

Find probability for the electron to be found (detected) in state with “spin up” along
some arbitrary direction characterized by angles (0,9)

2. Show that any Hermitian 2 x 2 matrix can be represented in terms of the unitary
matrix and Pauli matrices:

A

A: pOI + plax + pzay + pBO-z

where p; are the real numbers. Find the physical meaning of the p, coefficients for
the parameterization of the density matrix of spin-1/2 particles.
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Exercises: Tutorial 12.02.2016 (part 2)

3. Below you can see the energy level scheme of relativistic hydrogen-like ion.
Indicate which transitions (which type, electric or magnetic, which multiplicity)
are allowed between these levels.

3d312

3pap
354, 3Py,
I .|
2P,
2s,), 2py;

1sy,

Hint: even in relativistic case the parity of state is defined by an orbital momentum.

“

For example: s-state has parity “+”, p-state has parity “-" and so on.
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