PH 317 Worksheet February 8, 2007       Name _________________________  Box __________
Griffiths shows the following formulas for transformations of E and B, (12.108). p. 531

Ex’ = Ex
Ey’ = (( Ey – vBz)

Ez’ = (( Ez + vBy)

Bx’ = Bx
By’ = ((By + vEz/c2)

Bz’ = ((Bz –vEy/c2)

Good has a set of comparable formulas, (18.43)


E’|| = E||
E’( = ((E( +v x B)
B’|| = B||
B’( = (( B( - v x E/c2)

Griffiths argues for the parallel and perpendicular components of E with a pair of parallel plates, and he argues for the parallel components of B using a solenoid.

Show that Griffiths’ formulas are equivalent to Good’s, when v is in the x-direction.

An infinite sheet has charge density (o when at rest. This sheet lies in the x-z plane. In the ‘lab’ frame of reference, this charge sheet is moving in the +x direction at speed v.   (v = (1-v2/c2)-1/2 .  
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Calculate all components of E and B in the lab frame at point above the sheet (y >0). You will have to come up with the sheet current density K in the lab to do this. (Check p. 226 for B due to sheet current K, and p. 73 for E due to a sheet, if you can’t figure them out.)
An infinite sheet has charge density (o when at rest. This sheet lies in the x-z plane. In the ‘lab’ frame of reference, this charge sheet is moving in the +x direction at speed v.   (v = (1-v2/c2)-1/2 .  
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Now shift to a ‘primed’ frame F moving in the +x direction at speed u. (u = (1-u2/c2)-1/2 .  

Work out E’ and B’ in frame F’ at point p above the sheet. Show that your values are consistent with the transformation formulas of Good or Griffiths.

