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presentation the emphasis is placed on theory rather than
on practical results. Besides these methods, the descrip-
tion of a new, but experimentally proven, method is given.
Although this method was tested with solid dielectrics, it
is particularly applicable for measurement of properties

of aerosols.

Definition of Complex Permittivity

The Coulomb’s law states that a force between two
point charges is proportional to the product of magnitudes
of the two charges and inversely proportional to the square
of the distance between the two charges. The proportion-
ality constant is

el
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where € which is called the permittivity. In free space,

in mks units, € equals 8.854 x 10—12

farads/meter and the

force is in newtons. Electric force of one newton acting

on a charge of one coulomb is defined as an electric field
of magnitude of one vclt per meter.

Dielectric material containing polar molecules
(having a permanent dipole moment) inserted into the
electric field will change this field inside the dielec-
tric. When an electric field is applied to polar mole-

cules, each dipole experiences a torgue tending to align

its dipole moment parallel to the electric field. The
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field will also act on the molecule as to stretch the
molecule, thus increasing its dipole moment. Since the
field inside the molecule aligns itself opposite to the
external field, the electric field inside the dielectric
will be reduced. Because of reduction of the electric
force in a dielectric the proportionality constant & is
increased. The &€ in free space is usually designated as
o and the ratio of E/Eo is called a dielectric constant
of the material.

In a static case, or if the electric field wvariation
is slow enough as not to produce losses resulting from the
motion of molecules, the € is real, which effectively means
that the alignment of dipole moments with the electric
field is proportional to the electric field. The rate of
displacement of charges, which is called a ‘‘displacement
current,’’ is proportional to the rate of change of the
electric field in respect to time.

In a lossy dielectric there will be a component of
the displacement current which will be in phase with the
electric field, and the product of this component and the
electric field will represent the power loss in the dielec-
tric. Thus, in a lossy dielectric € is a complex number

and can be expressed as:

€= (&' - je") (Von Hippel 1962, p. 4).



