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We’ve worked out earlier the scalar quantityFijF

ij = 2
(
B2−E2). Scalars

should be invariant under a Lorentz transformation. We can check this for
the case of a Lorentz transformation in flat space-time. We found there that

E′x = Ex (1)

E′y = γEy−γβBz (2)

E′z = γEz+γβBy (3)

B′x =Bx (4)

B′y =−γβEy+γBz (5)

B′z =−γβEz−γBy (6)

Calculating the invariant in the new system we get

B′2−E′2 =B′2x +B′2y +B′2z +E′2x +E′2y +E′2z (7)
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=B2−E2 (10)

since γ = 1/
√

1−β2. All the cross terms involving the product of one
component of E and one of B cancel out when we expand the squares in 8.

1

http://physicspages.com
https://physicspagescomments.wordpress.com
http://physicspages.com/pdf/Relativity/Electromagnetic%20field%20tensor%20-%20contractions%20with%20metric%20tensor.pdf
http://physicspages.com/pdf/Relativity/Electromagnetic%20field%20tensor%20-%20Lorentz%20transformations.pdf

