Interference

Two light waves of the same wavelength can interact under appropriate circumstances so as to reinforce each other if they are in phase or to cancel each other if they are out of phase. If a beam of light falls on a thin film, such as an oil slick on a puddle of water, part of the beam is reflected from the front of the oil film and part from the back. Depending on the thickness of the film, the two reflected beams can reinforce or cancel.

When monochromatic light falls on a film of tapering thickness, a series of dark and light bands, known as  interference fringes, is produced. With white light the sequence of overlapping light anddark bands from the spectral colours leads to Newton's colours. The film appears black or gray where it is thinnest and the light waves cancel; as it becomes progressively thicker, it appears white, then yellow, orange, red, violet, blue, green, yellow, orange-red, violet, and so on. Newton's colours can also be seen in cracks in glass or in crystals, in a soap bubble, and in antireflection coatings such as on camera lenses.

A large number of structural colorations in biologic systems also derive from thin film interference. These structures usually feature multiple layers and are frequently backed by a dark layer of melanin, which intensifies the colour by absorbing the nonreflected light. Such colorations are usually iridescent; the colours appear metallic and change with orientation. Examples include pearl and mother-of-pearl, the transparent wings of houseflies and dragonflies, the scales on beetles and butterflies, and the feathers of hummingbirds and peacocks. The eyes of many nocturnal animals contain multilayer structures that improve night vision and can produce iridescent reflections in the dark.
