The Electromagnetic Field Tensor




Quiz Question

(A) FWF  1s a scalar, i.e., invariant with respect to Lorentz
transformations.

Express F*VF | in terms of E and B.

(B) F®G,, is a scalar, 1.e., invariant with respect to Lorentz
transformations.

Express F* G, in terms of E and B.
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Table 12.3: Lorentz transformations of various quantities. The inertial frame
F' moves with velocity v with respect to frame F . The components denoted
| and L are parallel and perpendicular to v.

coordinates
t =yt — 'Uﬁ?”/(32) t=~(t' + v$‘|'|/c32)
zy = (e - vt) z) = y(x) + ot')
X’J_ = X X| = X’J_

energy and momentum
B =~(E —uvp)) E=~(E+ 'vp’h)
pj = (p) —vE/) py = (P} + vE' /)
PL=pL Py =Pl
velocity
u‘|'| = (u) —v)/(1 - Ufu,“/cz) u) = (u'h +v)/(1+ Ufu,'lrl/cz)
W = (1/y)uy/(1—vuy/c®)  up = (1)’ /(14 vu/c?)
electric and magnetic fields
Ej = E Ey = Ej
E| =~(E; +vxB)) E, =~(E| -vxB))
B‘|'| = By B) = B|"|
B, =7v(BL—-vxE|/¢*) BL=~B+vxE /&
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