,PrOblem 6: Stre’ss tensor-

The mamfestly covariant form of the electlomagnetlc, field Lagranglan is given bv L =
1 F,,Z,F“” 1J,,A“ n Gaussnm units where F),, — 8,,/1,, 0 A,, '

: ’ OF@ ﬁ - LAY, 8“A”) write down the Euler Lagrange equatlons [1 pomt]

(b) Apply these to derlve the covarlant form of the mhomogeneous Maxwell equations. [1

N\pomt] - 9 ) = o 5y A . | ’
(¢) From the Maxwell equatlons show that the equatxon of contmmty 8 JH = 0is satlsﬁed
2 pomts] ' o o

(d) Llst at least three 1mp0rtant steps in derlvmg the symmetrlzed electr omagnemc btress— ,
_energy tensor @O‘ﬂ - ( ”‘“F AFW + g"‘ﬁfu, F“’) [2 pomts] o o

EXI)I ess ©% in matrix f01m in terms of ’rhc EM energy dcnsn“y ", momon‘rum donsl’ry
- ¢g and the Maxwell stress tensor T;} = (FZF + BzB 1(5”(E2 4 BZ)>. [2 points]

(f) Express the zeroth componen‘c of the conservatlon equatlon 9,0 =0 in terms of
and the Poynting vect01 S = c g What is the 81gn1ﬁcance of thlS equat10n7 12 pomts] ,
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