


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
Epr =vVeoFuks By =
f v/ Ho
PMKS JHL .
PHL 27 T =V HoIMKS

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

Quantity €, = 1 relation

B-field CBMKS = BHL

A-field CAMKS = AHL

magnetic dipole moment TMES = mpr

magnetization % = Mpygy,

induction % = Hyy,
permeability UMEKS/ o = BHL
permitivity GjuKs/EO = €qr,

Example: the magnetic potential energy

1 B3 1 1
Up = - —MKS = ~(¢B *= 2B}
B=3 Lo 2(0 MKS) 9 PHL

Example: The poynting vector

1
S=—FEuks X Buks = cEyis X (cByks) = cEnr x Bur

(e}

Example: The force law
v v
F=quks(Eykgs +vx Byks)=quxs(Enuks + e c¢Buks) = qur(Enr + Pl Byr)

Example: The magnetic energy of a dipole

My Ks
U=-myxrs Buks = — (cBuks) =—mpur - Bur
Example: The magnetic energy of a dipole
mpyKs
U=-muyks Buks = ———(cBuks) = —mpur - Bar
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Example: The Magnetic energy in matter

1 1 H 1
U:*B'Hé*CBMKS MKS :*BHL'HHL
2 2 c 2
Example: Consistency of definition of H
1
H = ;B ~ M = Hyks = ?Bugs — Myks = Hup = Bap — Muyg
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

QuKs 1
— 1uC) =0.336 VN - m?2
Qur NG — \/a( uC) VN -m?
I I
HE _ I\V;{(S =l — VHo(1amp) =0.00112 VN - m?2
C €c

e The relation between Field strengths and is

EHL :\/aEMKS — \/a (1kV/CIH) =0.2975 \ N/m2

By =v/€ (¢Buks) =

Byks —

1 1
VHo VHo

(1 Tesla) =892.062 v/ N/m?
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