Relativistic Quantum Mechanics
Homework 5 (solution)

November 1, 2007
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In the massless normalization
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Dirac Hamiltonian in the presence of a constant magnetic field (minimal cou-
pling) becomes
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And TI isn’t conserved (similarly " doesn’t commute with H).



Total angular momentum 7 is conserved
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Since [H, H?] = 0 we see that II? + & - B +m? is a conserved quantity (such

as energy and total angular momentum).

2.2

Solving the characteristic equation for the Hamiltonian
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We need to show that
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where,
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So that RHS of Eq[20] gives
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