 Diffraction

Interference is also involved in diffraction, another phenomenon that produces colour. Diffraction is the term used to describe the spreading of light at the edges of an obstacle and thesubsequent interference that occurs. When a monochromatic beam of light falls on a single edge, a sequence of light and dark bands is produced; and with white light a sequence of colours much like the Newton colour sequence appears.

A diffraction grating consists of a regular two- or three-dimensional array of objects or openings that scatter light according to its wavelength over a wide range of angles. As these deflected waves interact, they reinforce one another in some directions to produce intense spectral colours. This effect can be seen by looking at a distant streetlight or flashlight through a black cloth umbrella. Diffraction arrays that reveal spectral colours in direct sunlight exist on the wings of some beetles and the skins of some snakes. Perhaps the most outstanding natural diffraction grating, however, is the gemstone opal. Electron microscope photographs reveal that an opal has a regular three-dimensional array of equal-size spheres, about 250 nm (0.00001 inch) in diameter, which produce the diffraction.
