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Definitions of €, tty, D, H, macroscopic Maxwell’s equations, and Lorentz force equation in various systems of units

Where necessary the dimensions of quantities are given in parentheses. The symbol ¢ stands for the velocity of lightin vacuum with dimensions (/¢

' Lorentz
System € o D,H Macroscopic Maxwell’s Equations Force per
Unit charge
Electrostatic c? = E +4aP oD : oB _
(esu) 1 -2 i G — V-D—-47rp VXH—4#J+—5 V)(E+-5r——0 V-B=0 |[E4+vXB
Electro- 3 _ 1 F Gl
magnetic | (€7, 1 PR, e g VXH=4nJ+—a? VxE+a—l’3=0 V.B=0 |E4+vxB
(emu) H=B—4M
= 1 dB
Gaussian 1 1 |P=E+4P g ptm, UxH=231 1P gy g 1B vip—0 [E+!xB
H=B — 47M c c ot c ot c
Heaviside- D=E+P _ _1 D 1B _ B=0 |E4+ "
Lorentz 1 1 H=B—-M ViD=p VxH=;(J+5) VxXxE4_ 5 =0 V.B=0 |E+>xB
10° 47 X 107D = ¢,E + P
. . T m = €p .
Ratu;r:l&(lilzed 47c? i V.D=p VXH=J+%—II) VxE.}.g_I::O V-B=0 |[E4+vXxB
(q%’m“l") (mlq—2) =—_B—M 3
0




CGS UNITS

Quantity Symbol  Rationalized MKSA (SI)  CGS (Gaussian)
Mass m 1 kg 10% gm
Length [ 1m 102 cm
Time t 1 sec 1 sec
Frequency v 1 Hz = 1 sec™? 1 Hz
Force F 1 newton 10* dynes
Energy E 1 joule 107 ergs
Power P 1 watt 107 ergs/s
Charge q 1 coulomb 3 x 10? statcoulombs
Current I 1 amp 3 x 10° statamperes
Potential Vv 1 volt 1/300 statvolts
Electric Field E 1 volt/m 1/3 x 10~ statvolts/cm
Magnetic Field B 1 tesla/m 10* gauss
Conductivity o 1 mho/m 9 x 10° Hz
CONVERSIONS
Quantity Gaussian ST
Speed of light e (1o€0)Y/?
Electric field E (47e,)\/2E
Magnetic field B (47 po)Y/2 B |
Charge density P (47e,)"2p
Conductiviy o (4me,) Lo 1
|
Maxwell’s Equations
V- -E=4nmp
V X FE = _._]_'8_B
c Ot
V-B=0
Am 10B
B=—J+-— |
s c + c ot
-t
- x( 0
, c\) - ( (’ ( evy
mec” = 0.5 eV

~pl % (6eV (0’-'6135/(%\"3



