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Applications : : -
(a) Explanation of rectilinear propagation of light :

Suppose a small circular opaque obstacle is placed at O which covers
only the first half-period.zone of the wave [Fig. 11.2j1(a)]. The resu!tant
intensity at P due to the exposed wavefront is ev1dent1y. proportional
to (a,/2)% Similarly, if the size of the circular ‘obstacle increases and
“successively covers the first two, first three, etc. half-period zones, the
resultant intensity at P becomes respectively proportional to (a/2)?,
(a,/2)?, etc. Thus the illumination at P . gradually diminishes and
ultimately becomes too small when the size of the obstacle is large
&ouph to intercept-amr appreciable number of half-period zones. As the

sizes of these half-period zones are very small, a.‘tiny obst‘acle is

* sufficient to cover a large number of half-period zonwh the

light from nfihe/egglg_e_ii practically cut off. This fact 1s interpreted as
ar ' -

the rectili ropagation of light. —

- () Circular disc in the path of a plane wavefront :

. Let AB be an opague circular disc on which the plane waves of a
light of wavelength A are — - ‘
il : 2 x A
incidenf in a direction normal —>

fo the disc (Fig. 11.2-2). Letus - \\

now proceed to find the — 3 = 'P 'P ;
illummination at points P, P,, P,, ” P 2, N

. . v/-——-—"—“‘“ -
etc. on the axis of the disc. > B .

The area of a half-period Fig. 11.2-2

zone with Tespect to an axial point situated at distance b from the disc,
is tbA. Thus the disc will intercept more number of zones for a nearer
point (b less) and for a light of shorter wavelength. R

" Suppose the point P is at a sufficient distance from the disc for which
the size of the first half-period zone is such that a portion of it is only
covered by the disc. The illumination at that point is the same as that
obtained when the disc is absent. Let now the points of observation
be shifted to P;, P,, etc.,, which are nearer to the disc such that the
disc respectively intercepts the first, the first two, etc. half-period zones
for these points. The resultant intensity at the points P, P,, etc. will
then be proportional to (a2/2)2, (a3/2)2, etc. As a,, ay, ag, etc. are in .
the descending order of magnitudes, the intensity-at the centre of the
shadow of the circular disc gradually decreases. When the point of
observation is very close to the disc, total darkness would be obtained.

If the distance b of the point be kept fixed but the size of the disc
be increaséd-—gradually, the intensity at the point will be proportional
to (ay/2)?, (a4/2)? etc. according as the size of disc is such as to cover
the first, the first two etc. half-period zones respectively. When the size
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of the disc is sufficiently larpe t ;
half-period zones Y ge to cover an appreciable number of

..... >d_zones from the first, the point will be totally dark.
Effect of white light: —

o If “{ﬁlte light is employed, then for a given point ~on the axis, the
fIS%Wl cover more number of half-period zones for violet light than
or red hight. "I'hus—the intensity at the point will be less for violet light

than for red light causing red colouf more prominent than violet colour.

(c) Circular aperture in the path of a plane wavefront:

Let plane waves of a light of wavelength A, be allowed to pass through

a small circular aperture in a screen in a direction at right angles to
the screen (Fig.. 11.2-3). | '

The intensi.ty at any point on the axis may be obtained by dividing
the aperture into a number of half-period zones with respect to the

A S‘\\\
\ oo
} &&\\g\ \ |

Fig. 11.2-3

v

L 4

v

given poiﬁt. The area mbA of a zone will be smaller, when the distance
b of the point from the ‘aperture is smaller and the wavelength of the

light is shorter. _ 7

fSﬂppose_-for a distant point P on the axis, the aggrwrsifm(its
orﬁy the first Half-pgi_%i__z_onui:@_@e. The intensity at P wi en
'be proportional to a2, which is four times that obtained with the whole
wave. . . . T

' wider aperture or for a nearer point P, on the axis, let the
with = g ly the first two half-period zones of the wave. The
P, will be proportional to (@, - a,)?, which is very

aperture transmit on
resultant intensity at
e . P ‘ th is, let the aperture transmit
i er point on the axis, le pe
onll;ogh: fis;'tsliltl::::: hal?—periodzgones of the wave. The 2resultant intensity
at P, will then be proportlone}l to (‘al—a2+a3) or very nearly
opo; 2 which is again maximum. .

proportional to aj, . o S
the axis will have maximum

e may say that a oint on axis will have maximur
or Ixrriii‘ia;zl;il, ir{umingtion according as the aperture transmits odd or

i ith respect to that point. »
even number of ha}f-penod zones Wi Rp p
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If the illumination at the points other than the centre be
~ calculated, we find that round the centre there are alternately bright
. and dark rings. '

Effect of white light:

If white light be employed, then for a given point on the axis, the
- aperture may contain odd number of half-period zones for a light of
~one wavelength and even number of half-period zones for a light of
another wavelength causmg one colour more prominent than the other
and we get coloured rings. . —

(d) Absence of reverse wave in Huygens’ principle:

Fresnel assumed the obliquity factor to have the form f(8 )=
(1 +cos 0,). For waves travelling along backward direction from "the
first half-perlod zone 0

= © and hence f(6,) = 0. Thus the resultant
- amplitude R =

a,/2 at any point in the backward direction would be
zero. This means that the backward wave is. absent. f"’\ /2N
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