


A Heavside Lorenz (HL) Units

A.1 MKS to HL Units

e The HL Maxwell Equations follow from the MKS maxwell equations by defining

Byks
Ey;, =vVeoEuks By, = Al
Vo (A1)
MKS JHL .
PHL = Ve = =VHoimKs (A.2)

and using ¢ = 1/, /€, fto
e To convert from MKS to HL set €, = 1 (and thus p, = 1/¢?, \/fi, = 1/c) and use this table

Quantity €, = 1 relation
B-field CBMKS = BHL
A—ﬁeld CAJWKS = AHL
magnetic dipole moment TMES = mpr,
magnetization % = Mpygy,
induction % = Hyyp,
permeability HUMKS/Ho = HHL
permitivity EMKS/€o = €HL

In each of these examples the = indicates that I have set €, = 1, so i, = 1/c®> when ¢, = 1.

Example: the magnetic potential energy

1 B2 1 1
U +PMKS ~(cB 2_-p2 A.3
B — 2 Lo = 2(C MKS) 2 HL ( )

Example: The poynting vector

1
S = ITEMKS X Byks = cEyks X (eBuks) = cEnrp X Brr (A4)
o

Example: The force law
v v
F = quks(Euks +v X Byks) = qurs(Fuks + P cBuks) = qur(Enr + s Bpr) (Ab)

Example: The magnetic energy of a dipole

myks

U=-mygs - Byrxs = — (¢Byis) = —mpr - Bur, (A.6)
Example: The Magnetic energy in matter
1 1 Huyrxs 1
U= §BMKS -Hygs = §CBMKS kéK = §BHL -Hygyp, (A7)
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Example: Consistency of definition of H

Hyks = ;BMKS — Myxs = Hyrs = Buis — Myks or Hpp = Byprp — My (A8)

o

The last step follows by dividing both sides by c.

A.2 HL to MKS

e The relation between charges and and currents in the HL. and MKS units are

1
Qus :Q%S o = (1uC) =0.336 VN - m? (A.9)
I'nr  Imks

= Jec =lolMKs — Vo(lamp) =0.00112 VN - m? (A.10)

e The relation between Field strengths and is

Eur =véo Envrs — Veéo (1kV /em) =0.2975 v/ N/m? (A.11)
Birr, =& (cBars) = (1 Tesla) =892.062 /N/m? (A.12)
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