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FIGURE 13C
Experimental arrangement for Young's double-slit experiment.

A very simple demonstration of Young’s experiment can be accomplished in the
laboratory or lecture room by setting up a single-filament lamp L (Fig. 13E) at the
front of the room. The straight vertical filament S acts as the source and first slit.
Double slits for each observer can be easily made from small photographic plates
about 1 to 2 in. square. The slits are made in the photographic emulsion by drawing
the point of a penknife across the plate, guided by a straightedge. The plates need not
be developed or blackened but can be used as they are. The lamp is now viewed by
holding the double slit D close to the eye E and looking at the lamp filament. If the
slits are close together, for example, 0.2 mm apart, they give widely spaced fringes,
whereas slits farther apart, for example, 1.0 mm, give very narrow fringes. A piece
of red glass F placed adjacent to and above another of green glass in front of the
lamp will show that the red waves produce wider fringes than the green, which we
shall see is due to their greater wavelength.

Frequently one wishes to perform accurate experiments by using more nearly
monochromatic light than that obtained by white light and a red or green glass filter.
Perhaps the most convenient method is to use the sodium arc now available on the
market or a mercury arc plus a filter to isolate the green line, 15461. A suitable filter
consists of a combination of didymium glass, to absorb the yellow lines, and a light
yellow glass, to absorb the blue and violet lines.

FIGURE 13D
Interference fringes produced by a double slit using the arrangement shown in
Fig. 13C.

FIGURE 13E
Simple method f

13.3 INTERFERENCE

We shall now derive an equatit
13F) and investigate the spacin
having traversed different dista:
a phase difference given by

It is assumed that the waves s
these slits were taken to be equi
tudes are practically the same i
and very close together. The pi
reduces to that discussed in Sec
harmonic motions of the same
The intensity was given by Eq.

where a is the amplitude of the

It now remains to evalua
the screen from the central poir
D from the slits to the screen
S,4 in Fig. 13F, where the dasl
tant from P. As Young’s expel
larger than d or x. Hence the
Under these conditions, S;4S
difference becomes d sin §' =
sine of the angle equal to the t:
we obtain

This is the value of the path d
phase difference 5. Now Eq.
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