INTERFERENGE OF LIGHT

CLASS Xl

Interference of Light

Conditions for Sustained Interference

When two light waves having same frequency and to nearly equal
amplitude are moving in the same direction, superimpose each
other at some point, then intensity of light is maximum at some
point and it is minimum at some another point.

Addition of Coherent Waves
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. Thetwo sources of light should be coherent.
. Interfering waves must be in same state of polarisation.
. Sources should be monochromatic otherwise fringes of different

colour will overlap.
Constructive Interference

Phase difference ¢ = 0, 2, 47, 67 ...
Inae = I + 41 )

Apax=0a1+a,
ForII=12=IO;ImaX=4IO

coherent sources must
be small.

Phase difference ¢ = (27t/A) A /

Path difference A = (A/27) ¢

Destructive Interference

i Depending upon . :
Resultalzqt anzlphtude P cos q% P i - A - M Phase difference ¢ = 7, 37, 57 ...
A= \/ ay +a; +2a,a,cosd A T Resultantamplitude, A ;,=a; -4,
If intensity of both sources is I =1 = 1.
same then Young’s Double min (\/71 \/72)
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INTERFERENGE IN THIN FILMS
o If two glass plates of R.I. u; and W, of same thickness # is
e For reflected Light placedin frontof S| and S, then
Maxima — 2ut cos r = (21 + 1)% . Reflected - Extrapathdifference A= (1, - u,)t
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Minima — 2uf cos r = nA

¢ For transmitted light

Maxima — 2t cos r = na, oil
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- Shifting distance of central fringe x = B(1, - 1,)t/A

e Ifaglassplate of thickness tand R.I. wis placed in front of
the slit then the central fringe shift towards that side in
which glass plate is placed, because extra path difference
isintroduced by the glass plate.
- Extrapath difference A= (u-1)t
— Shifting distance of central fringe x = B(u— 1)t/
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