5. An infinitely long, uniformly charged wire of radius a and total charge

per

unit length )\, is at rest on the z-axis of the lab frame.

(a)

(b)

(d)

(e)

[2 pts] Compute the electric fleld E(z,y, z) exterior to the wire in
the lab frame by solving Gauss’s law in that frame. What is the
magnetic induction B(z,y, ) in this frame?

[2 pts] If you are moving in the lab’s negative z direction with
speed v how are your spatial and time coordinates related to those
of the lab’s? To answer this question simply give the Lorentz boost
' = L, x* that relates the two sets of coordinates.

[2 pts] In your frame what is the radius a’ of the wire? What is
the charge/length ) of the wire and what is the current I’ in the
wire?

[1 pts] Combine the E and B fields in the lab into a single elec-
tromagnetic field tensor F*# using F# = —F* and F% = —E*,
In Gaussian units F12 = —B* 2 = —B® and F'® = BY, and in
SI units F12 = —¢B?, F®¥ = —cB*and F¥ =cBY, .

[3 pts] What electric field E ‘(2',7/, 2) and what magnetic induc-
tion B ‘(z/,¢/,2') will you measure exterior to the wire in your
frame? To answer this part you can use your answers for part (c)
or you can compute F' = LFLT.
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