Chapter 22 — 24: Units

MKS CGS CGS
Practical Electrostatic Electromagnetic
(SD) (esu) (emu)
Magnetic field T (z Tesla VIX_E ) Nohunits defined in gauss
(= flux density) the esu system
F . : d
oree N (z Newton = 1@ dyne (: g ) yne
s s
Torque N-m dyne-cm dyne-cm
Magnetic dipole Aom?2 ( _ N_m_) Statamp-cm? Abamp-cm?
moment Tesla
Magnetic flux Weber (= T-m2) Statvolt Abvolt
Inductance Henry (=H) Stathenry Abhenry
Frequency Hz (= 1/sec) Hz Hz
Angular rad rad rad
frequency (= w) S S s
Resistance, Ohm (=Q) Statohm Abohm
Reactance,
Impedance
Phase Angle Degree (°) Degree (°)
Power er er
Watt (z J—) L e
S s s
Power factor No units No units No units
Electric flux N-m? dyne-cm? StatC dyne-cm?
C StatC__ =StatC) | Apcoutomb
Energy density J erg erg
m? an? an?
Constants:

g, = permittivity of free space =

k =(1/4me,) = 8.988 x 109 m/Farad (m/Farad = N-m2/C2)

o = permeability of free space =

4rtx 107 Henry/m (Henry/m =

8.854 x 10-12 Farad/m (Farad/m = C2/N-m2)

N-m/A?2)




Derivation of esu and emu units

Electrostatic units are derived using the assumption that k = (1/4me) = 1. Coulomb's force law
(in esu units) defines the statcoulomb:

q1 92
r2

B statcoulomb? )

thatis, 1d =
( atis yne )

Electromagnetic units are derived using the assumption that (ug/4m) = 1. The force per unit
length between two parallel currents (in emu units) defines the abamp:

F 2Ll (dyne B abampZ)
L r '

cm cm

All other electrical units in the esu system are derived from the definition of the statcoulomb
and all other electrical units in the emu system are derived from the definition of the abamp.

CONVERSION CHART
PRACTICAL ELECTROSTATIC ELECTROMAGNETIC
(SD) (esu) (emu)
1 Coulomb =2.998 x 109 Statcoulombs =10-1 Abcoulomb
1 Ampere =2.998 x109 Statamps =10-1 Abamp
1
= — 109
1 Ohm 5088 x 1011 Statohm 109 Abohms
1 Farad = 8.988 x 1011 Statfarads =102 Abfarads
1 Volt = 291W Statvolt =108 Abvolts
1
= — 104
1 Tesla 2998 x 106 10* Gausses
1
I S _ 109
1 Henry 5088 x 1011 Stathenry 10° Abhenrys
Prefixes and Greek letters:
tera (T) = 1012 kilo (k) = 103 micro (1) = 10-6
giga (G) = 107 centi (c) = 102 nano (n) = 10-9
mega (M) = 10° milli (m) = 10-3 pico (p) = 10-12
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y I' Gamma |t I Iota 0 O Omicron |¢ P Phi
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¢ E Epsilon |[M A Lambda |[p P Rho y W Psi
C Z Zeta u M Mu 6 2 Sigma ® €2 Omega




