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Concept of 

Displacement 

Current



The concept of displacement current was first introduced by

Maxwell purely on theoretical ground.

According to Maxwell it is not only the current in a conductor

that produces a magnetic field, but a changing electric field in a

vacuum or in a dielectric also produces a magnetic field.

 In other words a changing electric field is equivalent to a

current which flows as long as the electric field is changing.

This equivalent current is known as displacement current (id).

On this basis Ampere’s law was modified by Maxwell for time

varying electric field. According to Maxwell net magnetic field

will be B = B1 + B2



B1 = Produced by Current i.

B2 = Produced due to change in electric field. This changing 

electric field is equivalent to a current which flows as long 

as the electric field is changing.

So, Ampere’s law Curl B = μ0 J is replaced by

Curl B = μ0  (J + Jd)

Where J & Jd be the current density & displacement current

density respectively.



Charging/Discharging of Capacitor

 There is no actual flow of charges between the plates during

charging.

 If we placed a compass needle between the plates the needle

deflects. This indicates that there is a magnetic field even through

there is no motion of charge. This indicates that there must be some

other source of magnetic field in the gap. The other source is nothing

but the the changing electric field between the plates.

When key K is pressed, circuit is closed and

current flows in the circuit and charge starts

accumulating gradually on the plates of the

capacitor.

 Current in the circuit decreases as the

charges grows on the plates.

When the capacitor is fully charged to the

e.m.f. of the cell, the flow of current stops.



Formula for a Displacement Current

Suppose q be the charge collected on capacitor plate at any instant t

then the electric field developed between the plates will be

E = q/ε0A Where A is the area of the plates

Differentiate w. r. to t , we get





Characteristics of Displacement Current

 It is not linked with the motion of charge.

 It produce only due to changing electric field.

 It exist only where the electric field is changing for example 

between the plates of capacitor.

 It is not flow in external circuit.

 It is not affect the main current.

Value of displacement current and conduction current is equal

ic= id




