Relativistic Physics for Teachers SS 2006

Problems 5 11.5.2006
Frank Krauss

1. Properties of the Lorentz.transformation:
Prove the following relations for a boost along the x-axis with u,:

o AN (—uy )N (Hu,) =0#, ie. A(—uy) = A" (uy)
° g;u/ = Apu(_ux)gpaAUV(_uw) = G
i Aug(ux) = Ju\’rg"" = Aou(_ux)

o A7 (ug)A*, (uy) = 07

2. Invariance ov the metric:
Calculate g, = A, "(us) A7 (Uz) gy as well as g™ = A (uz) Ao (us)g"™

3. Rotatoins:
The coordinate system (z,y, z) is rotated by ©, about the z-axis and thus forms
the new system (z/, 4/, 2’). Determine the matrix Dy, in the relation x} = D;zay
for this transformation.




