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Interference:
of two or more waves to give a

resultant

displacement at every point at
any time is given by the P of
Superposition.

Conditions: same kind of waves
and the waves must overlap.

Conditions

Diffraction Grating (N-slits):  d:

grating spacing, n: order of maxima.

superposition

wave whose

to Observe - >
Interference Pattern: o
1. Coherence o =
2. Similar amplitude
3. Unpolarised, or dsin §,; = nl

polarized (in same
plane transverse
waves)

Maximum order detectable obtained by
putting 6 = 90° thus Nmax = d/A

Diffraction: spreading of
waves into “geometrical”’
shadows, after passing
through small apertures of
the spreading of waves
round an obstacle (due to a
redistribution of energy)

—
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Constructive Interference (Cl) occurs where two waves meet in phase.
Oscillation at that point has max. resultant amplitude and max. intensity.

Destructive Interference (DI) occurs where two waves meet in anti-
phase. Oscillation at that point has min. resultant amplitude and min. intensity.

If S1and Sz generate waves of same amplitude in phase.

Constructive Interference Destructive Interference

Resultant 2A Zero (No oscillation)

amplitude

Intensity Max. Min.

Path S,P — S,P =ni @Cn+ 12

difference Integer multiple of A SiP— P =—7—
Odd integer multiple of %2 A

Phase 2nm rad 2n+ Drrad

difference

If S1and Sz operate in anti-phase, then path difference requirements for Cl
and DI are switched.
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Young'’s Double Slit Experiment
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Single Slit Diffraction of

Light: light waves of
wavelength A passing through a
single slit of width b undergoes
diffraction.
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Viewing screen

The first minimum intensity of
the single slit diffraction pattern
occurs at angle 6 from the
central maximum where

sinf = —

b

Rayleigh Criteria: for the resolving
power of a single aperture of width b is

given by:

SH

Omin =

Intensities
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