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APPENDIX THREE: THE O(3) EQUATIONS OF MOTION
AND PLANE WAVE APPROXIMATIONS
The Gauss Law
V.B® = ig(A‘z) «B® -B‘Z)-A‘”)
, )]
et cyclicum.
In the plane wave approximation, this reduces to:
V:BY" =0,  i=1,2,3 ©)
The Coulomb Law
VeD® = p®* +ig(A‘2’-D‘3’ —-D‘”-A‘”)
3)
et cyclicum.
Lehnert charges = ig(A‘z)-D‘” - D‘Z)-A‘”) ,
4)
et cyclicum.,
The Coulomb Law in Vacuo
VEV =ig(APE® ~ EP.A?) 5)
Lehnert charges = i-g—(A(z)OE(” - E® -A‘”) (6)
80
In the plane wave approximation, this reduces to
V.EP =0, i=12 ™
because
E® =0 (®)
The vector potential is:
= AWM (2) ,(2) 3),(3)
Au—Aue +Au e’ +A e (9)
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where:
3) _ 0) (C) A 3)
A9 =(4, - 4) =4, A% "
= AV (1, - k)
The Faraday Law
aB(l)‘
Vx E® 4+ — _,-g(c O BD _ gD Bp® | 4D F® _ 4B E(z))
(1D
et cyclicum.
In the plane wave approximation, this reduces to:
v OBV’
VxE® + 3 =0, i-12
6Bt(3) (42
=0
ot
These are the usual Faraday Equations for plane waves plus an equation for B,
The Ampére-Maxwell Law
1)* aD(l). 1)* R 2 3 2
Vx HO + =Jo —zg(c @ p® —cAé”D( D+ AD S g® — 4® XH(Z))
ot 13)
et cyclicum.
Lehnert current =—ig (cAéz)D(” —cAPD® + AP x H® - AP x H (2)) (14)

The Ampére-Maxwell Law in Vacuo

1 oE" B 4D G _ 4O @ L gD o p®) G) o p@
?-——é—t————z?(Ao E® - 4PE® +cA® x B® - cA® x B?) )

et cyclicum

VxB®Y —

Lehnert currents = —ig(Aéz)E(” —APE® +cA® x B® —c4® x B(z)) 16
¢

et cyclicum.
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In tensor notation, eqn. (15) is part of:
J i
3,G" + gA, xG* =—:;i’i’- (17)
0
where J ., is the Lehnert current.
We choose:
0,G"" =0 (18)
J(l;’ac) gSOAu x GN (19)
Eqns. (18) give:
; 1 6EV
VxBY - =——=0, i=12 (20)
ct ot
VxB® =0 3)
Eqn. (19) gives:
1 (O3 1€)
En=—-jB By 22)
Ho





