
Chapter 19 – 21:  Units
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Constants:
ε0 = permittivity of free space  =  8.854 × 10–12 Farad/m  (Farad/m  =  C2/N·m2)
k0  = (1/4πε0) = 8.988 × 109 m/Farad  (m/Farad  =  N·m2/C2)
µ0 =  permeability of free space  =  4π × 10–7 Henry/m  (Henry/m  =  N/A2)



Derivation of esu and emu units

Electrostatic units are derived using the assumption that k0 = (1/4πε0) = 1. Coulomb's
force law (in esu units) defines the statcoulomb:
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Electromagnetic units are derived using the assumption that (µ0/4π) = 1.  The force per
unit length between two parallel currents (in emu units) defines the abamp:
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All other electrical units in the esu system are derived using the definition of the
statcoulomb and all other electrical units in the emu system are derived using the
definition of the abamp.

CONVERSION CHART
PRACTICAL ELECTROSTATIC ELECTROMAGNETIC
(SI) (esu) (emu)
1 Coulomb = 2.998 × 109  Statcoulombs = 10–1 Abcoulomb
1 Ampere = 2.998 ×109  Statamps = 10–1 Abamp

1 Ohm = 1
8.988 ×  1011    Statohm = 109 Abohms

1 Farad = 8.988 × 1011  Statfarads = 10–9 Abfarads

1 Volt = 1
299.8    Statvolt = 108 Abvolts

1 Tesla = 1
2.998 ×  106  = 104 Gausses

1 Henry = 1
8.988 ×  1011    Stathenry = 109 Abhenrys

Prefixes and Greek letters:

tera (T)  =  1012 kilo (k)  =  103 micro (µ)  =  10–6

giga (G)  =  109 centi (c)  =  10–2 nano (n)  =  10–9

mega (M)  =  106 milli (m)  =  10–3 pico (p)  =  10–12

α Α Alpha η Η Eta ν Ν Nu τ Τ Tau
β Β Beta θ Θ Theta ξ Ξ Xi υ Υ Upsilon
γ Γ Gamma ι Ι Iota ο Ο Omicron φ Φ Phi
δ Δ Delta κ Κ Kappa π Π Pi χ Χ Chi
ε Ε Epsilon λ Λ Lambda ρ Ρ Rho ψ Ψ Psi
ζ Ζ Zeta µ Μ Mu σ Σ Sigma ω Ω Omega




