From A Treatise on Electricity and Magnetism, part IV, chapter IX.

B =V.VA=VA
E=V.6B AV
F=V.EB + e —mVQ

B =9+ 4717
47€ = V.VH
R=C¢
1
D= K¢
C=R+9D
B = ()
¢e=S.VD
m=5SVJ
H=-VQ

2: electromagnetic momentum at a point
$B: magnetic induction

¢: total electric current

®: electric displacement

¢: electromotive intensity

§: mechanical force

&: velocity of a point

£: magnetic force

J: intensity of magnetization

K current of conduction

1. electic potential

: magnetic potential

¢: electric density

m: density of magnetic ‘matter’

C': conductivity for electric currents
K dielectric inductive capacity

w: magnetic inductive capacity

V23U = 4mp€
SVA=0
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Note that the quaternion dot-product A - B = S.AB has opposite sign to the vector
dot-product.
Gauss’ law for magnetism (1):
B=VXxA
V-B=V-(VXA)=0

Gauss’ law (10), (7):

Ampere’s law (5), (9), (8), (7):
V x H =4nC
V X B =4muC
= 4mp(J + D)

OF
= o (J + GOat)

Faraday’s law (2), (1):

E=-A-V¢
A
_ oA o,

ot
A
VxE:—Vx%—Vx(W)
oV x A)

ot

Some relabellings:

R

po = 4mp
J=R
o=V

If we fully embrace quaternions, the four equations can be reduced to two. Note
VA=V-A+V X A, thus:

p OB
E=-_F~_ =2
v €0 ot
oFE
VB = 120} <J+ 608t>

Or with natural units (¢y9 = po = 1) and slight change of notation:

VE + 0B = —p
VB -0:E=J



