
Physics 5456 – Problem set 10

Klein-Gordon Foldy-Wouthuysen

In a previous homework assignment, you showed that the Klein-Gordon equation in an
electromagnetic field could be written in the form
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In this problem you will apply that result.

Apply a Foldy-Wouthuysen transformation of the form

Φ = e−iSΦ′

to derive
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and find an S (motivated by our work on the Dirac equation) such that, for static external
fields, and for a single transformation,
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where we have omitted higher-order terms in 1/m.
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