1.2.1. Energy-momentum tensor

Consider the electromagnetic field in the absence of matter.

a)

Show that the tensor field

H(x) = (8,Au(x)) a(aji(x)) 6y L

obeys the continuity equation
0, Hﬂ”(:v) =0 (%)
note: Notice that H, " () is a generalization of Jacobi’s integral in Classical Mechanics.

Show that (*) also holds for 3
1‘7/1‘1./ — H/Ll/ JF aa ILZ/Q
where 1,”% is any tensor field that is antisymmetric in the second and third indices, wu”a(x) =

9, ().

Show that 1,”* can be chosen such that Tu”(x) = T, (x), which provides an alternative proof that

m
1,7 (z) obeys (*).

(5 points)
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