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Conduction current involves the actual flow of charges through a
conductor, while displacement current arises from a changing
electric field in regions where no real charge flows, such as a
capacitor’s dielectric.

Conduction Current

Conduction current is the flow of electric charge through a conducting material, such as
a metal wire or an electrolyte solution. It occurs when free electrons or ions move in
response to an applied electric field. The magnitude of conduction current depends on
the number of charge carriers, their charge, and their drift velocity, and it is
mathematically expressed as I=ngAv, where n is the charge carrier density, q is the

charge, A is the cross-sectional area, and v is the drift velocity 96 GeeksforGeeks+2.
Conduction current exists only in materials with free charge carriers and is primarily
considered in electrical circuits. It produces a magnetic field according to Ampere’s law.

Displacement Current

Displacement current is a concept introduced by James Clerk Maxwell to account for
the effects of a time-varying electric field in regions where no actual charge flows, such
as the dielectric of a capacitor. It is defined as the rate of change of the electric
displacement field D and is given by Id=e0d®Edt, where €0 is the permittivity of free

space and ®E is the electric flux 96 GeeksforGeeks+2. Displacement current does not
involve the physical movement of charges but generates a magnetic field just like
conduction current. It is crucial for explaining electromagnetic wave propagation and
for the consistency of Maxwell’s equations.

Key Differences

Feature Conduction Current Displacement Current

Cause Movement of free charges Time-varying electric field
(electrons or ions)

Medium Requires a conductor with  Can occur in vacuum, dielectric, or
free charge carriers conductor
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Physical Flow

Mathematical
Expression

Occurrence

Role

Actual charge movement

I=ngAv

Steady or alternating
currents in conductors

Produces magnetic fields
in circuits

Practical Example

No actual charge movement

|d=e0dPEdt

Only when electric field changes with
time

Explains magnetic fields in capacitors
and electromagnetic waves

In a charging capacitor, conduction current flows in the wires leading to the plates, but
no charges cross the dielectric. The changing electric field between the plates produces
a displacement current, which generates a magnetic field as if a real current were
flowing. This concept ensures that Ampére’s law remains valid even in regions without

moving charges 0Vedantu+1.
In summary, conduction current is associated with real charge motion in conductors,
while displacement current is a theoretical construct that accounts for magnetic effects
due to changing electric fields, enabling a complete description of electromagnetic

phenomena.
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