Fig. 12.2-1

any pair of corresponding points of the two slits is d = a + b. According
to Huygens-Fresnel principle each point of the incident wavefront in
the plane of the two slits may be regarded as the source of secondary
spherical wavelets. The secondary wavelets travelling normal to the slits
are brought to focus by a convex lens L on the screen at C. The wavelets
travelling at an angle 6 with the normal are brought to focus at Q.
Let us calculate the intensity of light at Q. Let the complex light
disturbance at any instant due to secondary waves from the origin 0
(mid point of the first slit) be represented by Ae'™ where A is the
amplitude and o is the circular frequency of the wave. The fphase
difference between the waves at @ coming from O and from a point
at a distance x from O is given by

-z-ExPN=2—nxxsin8: Ix; where | = 2nsinf
A A T

. ndary waves from P will be
. The disturbance at Q due to the diffracting :

can be written as
dy = CAdxe' (- 1x)

me h amplitude to be proportional to the
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sultant intensity I at @ is obtained by multiplying y by its
conjugate y* Thus
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nima are known as the interference minima.

tion of maxima:

 positions of maxima due to the factor are at o =0 and

5 approaching + %’i, iéﬁ ete.

 positions of maxima due to the factor cos?p are given by B =pm;
e 3. 4 3,...

| (@ + b) sin 6 = pA ...(12.2-6)
ing order :

1e conditions for maxima of interference
.. 5. : pattern (12.2-6) and
fj((’hffractmn pattern (12.2-4) are simultaneously satisfied for

e of 6 thg.n the corresponding interference maxima will be
H the slit width a is kept constant and separation b is varied
obvious from (12.2-6) the distance between consecutive

ce maxima changes but the diffraction :
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constant. Let for some value of g pattern due to singl
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2d simultaneously, Then onditions (12.2-4) and
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m maxima are absent which corresponds to 1,2, 3
action dark bands. There will be 5 interference maxima
top =0, = 1, + 2) within the central diffraction maximum.

[ e double-slit pattern solved graphically :

- Fig. 12.2-2(a) cos?B is plotted against B and in Fig. 12.2-2(b),
o? is plotted against o. The curves of Fig. 12.2-2(c) can be obtained
ultiplying the ordinates of the curve (a) with those of the curve
and the contant 4I,. As the result depends on the relative values
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x as well as on d and a as is given in Eq. (12.2-7) the curve

a+b

B = 3o or, = 3. The figure 12.2-2(c) shows that

srence maxima are absent which are
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