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Special and General Relativity (PHZ 4601/5606) Fall 2017 Solutions
Set 5

18. Electromagnetic field tensor in E and B fields.

A. From the J* component we get
4
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Therefore, E** = 0 by anti-symmetry, E' = ¢!, E?* = ¢? and E3* = €3,
From the J' component we get

4
% Jl = 82b3 — (931)2 — 6461 .

84E41 4 81E11 4 82E21 4 83E31 —
Therefore, E*' = —e! consistent with E'4 = ¢!, E'' = 0 by anti-symmetry,
E?' =p? and B3 = —b2.
From the J? component we get

47

OLE™ + OB + 0o E* + 0sE* = — J? = 93b' — 010 — Oy
c
Therefore, F*? = —¢?, E'2 = —b? both consistent with anti-symmetry,
E?? = 0 by anti-symmetry and (new) E3? = b'.

Using anti-symmetry all components are now determined and the F*8
field tensor reads
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The remaining equations from S = 3 are not needed, but can be used for
consistency checks.



