YOUNG'S DOUBLES SLIT EXPERIMENT

In this experiment a single slit is divided to two slits.
This experiment verifies the wave nature of light.
The slit S, and S, behaves as coherent sources.

The bright and dark fringes are obtained alternately.

The bright fringes are the result of constructive
interference where as dark fringes are the Result of
destructive interference.
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Condition for Constructive and Destructive
Interference

S
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Let
The equation of the ray S 1-

vl = alSinwt
Equation of the ray S2-

y2 = a2Sin(wt + ¢)
|[where ¢ is the phase dif ference. ]

Equation of the resultant ray-

y=yl+y2

y = alSinwt + a2Sin(wt + ¢)
y = alSinwt + al2SinwtCos¢ + a2CostwtSing
[Sin(A+B)= SinACosB+CosASIinB]
y = Sinwt(al + a2Cos¢) + a2SinpCostwt
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Let-
(al + a2Cos¢p) = ACosO — (1)
al2Sing = ASin6 — (2)
y = ASinwtCosO + ASinfCostwt
y = ASin(wt + 6)
Squaring and adding equation (1) and (2)-
(al + a2Cos®)? + a22Sin®? = A?Cos?0 + A*Sin*6
al? + a2%Cos?*® + 2ala2Cos® + a22Sin*® = A?
al? + a2* +2ala2Cos® = A®

Intensity =KA?

Intensity = K(al? + a2? + 2ala2Cos®)
So If -
Cos®= 2nm (Constructive Interference)

Cos®= (2n-1)1r (Destructive Interference)
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