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By using the construction of Figure (4) to predict the
future shape of a wave front, we see that if we use a slit
to block all but a small section of the wave front, as
illustrated in Figure (5), then the remaining piece of
wave front will act as a source of circular waves
emerging from the other side.  This is what we saw in
Figure (3).  Thus the Huygens construction allows us to
see not only how a smooth wave travels forward intact,
but also why circular waves emerge from a narrow slit
as we saw in Figure (3).

The Huygens construction also provides a picture of
what happens as waves go through progressively wider
slits.  If the slit is wider than a wavelength, then we have
more sources in the slit and the waves from the sources
begin to interfere with each other.  In Figures (6, 7, 8)
we see the wave patterns for increasingly wide slits and
the corresponding Huygens constructions.  For the
wider slits, more of the wave goes through the center
intact, but there is always a circular wave coming out
at the edges.  For the slit of Figure (8), the circular waves
at the edges are relatively unimportant, and the edges of
the slit cast a shadow.  This is beginning to resemble our
example of sunlight coming through the kitchen door-
way.  The name diffraction is used to describe the
spreading of the waves that we see at the edges of the
slits in Figures (5) through (8).

Figure 8 (Movie_21)
When the slit is wide compared to a wavelength, we
get a distinct beam of waves. Yet no matter how wide
the slit, there are still circular waves at the edges.

Figure 7 (Movie_20)
As the slit is widened, more of the wave comes
through intact. In the center we are beginning to
get a beam of waves, yet at the edges, the wave front
continues to act as a source of circular waves.

Figure 6 (Movie_19)
When the slit is about 2 wavelengths wide,
the wave in the slit acts as 2 point sources.

Figure 5 (Movie_18)
The small piece of wave in a narrow
slit acting as a  single point source.


