Electrostatic Equations for Dielectrics

in MKSA and CGS-Gauss Units

THE DISPLACEMENT FIELD AND THE GAUSS LAw:

In MKSA units:
D =¢E +P (1)
VD = pee (2)
In CGS-Gauss units:
D= E + 47P (3)
VD = 47ppe, (4)

SUSCEPTIBILITY7 PERMITTIVITY, AND THE DIELECTRIC CONSTANT:

In MKSA units:

P = xeoE (5)
D = esE = cacE (6)
€l = 1 + X (7)
In CGS-Gauss units:
P = xE (8)
D = ¢E (9)
e = 1 + 4y (10)

Note: the dielectric constant € = €, is dimensionless and has the same numeric value in
both systems of units. But the susceptibility x — which is also dimensionless — differs

between the two systems by a factor of 47, x\[MKSA] = 47 x x[Gauss].

COULOMB FORCE IN A DIELECTRIC:

1
In MKSA units F = w NP2 (11)

In CGS-Gauss units F = — x —= (12)



