UNIT-VI                                                     Electromagnetic Fields & Waves
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CURRENT DENSITY AND DISPLACEMENT CURRENT DENSITY:
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Now assume that the initial charge on a capacitor is zero. Then for time varying
voltage applied across parallel plate capacitor, the current through the capacitor is given
by,

. dv
= Cq . (10)

Let the two plates of area A are scparated by distance d with dielectric having
permittivity € in between the plates. Then we can write
.an
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Now this current is called displacement current denoted by ip. The electric field
produced by the voltage applied between the two plates is given by,

v

E=3
or

vV = @® - (12)
Substituting value of V in equation (11), we get,

N €A d
R )
ip -i\;ld-:—“z ... As distance d is not varying with time

. dE
ip = A
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Now the ratio of current to the area of plate is the current density. In this case it is
displacement current density denoted by Jp-
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