Phys 200B – HW2
Due Wednesday 21-Jan-09
1. Using the fact that k = (/c,k) is a 4-vector, apply the Lorentz transformation to this quanitity to derive the Doppler shift for a light wave, that is the frequency observed in the laboratory frame for a source moving in the z direction with velocity v = c for an arbitrary k. Show that the frequency w observed in the laboratory is given by the formula
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Where 0 is the frequency in the rest frame of the source and  is the angle in the laboratory frame of reference.



2.   Problem 11.19 in Jackson

3.   Problem 11.16 in Jackson
4.  In reference frame K’, a parallel plate capacitor is oriented normal to the y’ axis.  If the capacitor moves at velocity vz in the z direction (parallel to the plates of the capacitor)  in the laboratory frame K, the charge on the plates becomes a current. Using simple arguments involving the integral forms of Gauss’ and Ampere’s Laws together with the length contraction, show that the magnetic field in the laboratory frame is
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Compare this with using an inverse Lorentz transformation of the fields.
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