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Problem 1. — Sigma-matrices
Calculate all 6 matrices o, that fulfil
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Problem 2. — Lorentz-transformation

Show, that the transformation-operator for Lorentz-transformations of Dirac-spinors
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Problem 3. — Boost of a Dirac particle
The following equation is an eigenstate of the Dirac-Hamiltonian for vanishing momentum ? =0:
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Start with 1 and construct a solution for finite momentum ? = (p«,0,0) by using a Lorentz-
transformation and compare your result with the one from Problem sheet 7, prob.3.

Problem 4. — Invariance under gauge transformation
Show explicitly, that the Dirac-equation in an external electromagnetic field
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is invariant under gauge transformation
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