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Interference Electromagnetic wave

Electromagnetic Wave from a Point Source

Consider the field from one point source lying in the plane

The electric field at point r associated with the light emitted from a
monochromatic point source at r1 is a spherical wave radiating from that
point

Single Point Source

E(r, t) =
A

|r− r1|
ei(q|r−r1|−ωt) (1)

where A is a constant.
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Interference Electromagnetic wave

Electromagnetic Wave from Multiple Point Sources

Consider the field from multiple point sources lying in the plane

The electric field at point r associated with the light emitted from
monochromatic point sources at {ri} becomes

Mulitple Point Sources

E(r, t) = e−iωt
N∑
i

An

|r− ri|
ei(q|r−ri|) (2)

where An are constants.

For convenience, let us introduce a phasor ε(r)

Phasor

ε(r) ≡
N∑
i

An

|r− ri|
ei(q|r−ri|) (3)
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Interference Electromagnetic wave

Electromagnetic Wave from Multiple Point Sources

Then Eq. (2) can be expressed as

E(r, t) = e−iωt
N∑
i

An

|r− ri|
ei(q|r−ri|)

= e−iωtε(r). (4)

Real part of E(r,t) is

Re(E(r, t)) = Re(ε) cosωt+ Im(ε) sinωt (5)
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Interference Example

Example

(−1,0) (1,0)

two point sources
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