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In Coulomb gauge,

V-A(Gt) =0 (2.32)
ikl o = ©

and in the absence of sources, the vector potential solves the wave equation
OA(g,t) = 0 and is related fo the electro-magnetic field through

E=-—-"—" B=VAA (2.33)

We take the cavity to be a cube of length L and assume periodic boundary
conditions for the electromagnetic field, A(¢+ 7iL,t) = A(q,t) for 7t € Z3.
The general solution to the wave equation is the given by (classical ED, eg.
Jackson)
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A(q,t) = E E ek, \) (a(k, A)e {Wmt=kd) g (f A)@zw(k)t—m)
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(2.34)
with w(k) = ¢|k| and real polarisation vectors é(k, ), orthogonal to & and
ek, \) - &k, X') = by (2.35)

A straight forward calculation shows that (in Gaussian units) the classical
energy of the electromagnetic field is then given by

2
WE.B) = o [ (B4 Bt = 5= 303 lalF ) (2.36)
L =1

Starting from (2.34) and defining the real variables
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