PHYSICS 100

ELECTROMAGNETIC WAVES, a.k.a. LIGHT

Faraday’s Law predicts that an oscillating magnetic field will produce an oscillating electromotive force (voltage) and an oscillating electric field of the same frequency.  This oscillating voltage drives an oscillating current which generates an oscillating magnetic field of the same frequency.  Oscillating and self generating electric and magnetic fields are called electromagnetic radiation, or light.  The light wave is a transverse wave, with the electric and magnetic fields both perpendicular to the wave’s velocity and each other.
Visible light is a small part of the electromagnetic spectrum.  The velocity of light in empty space (c) is related to the electric and magnetic constants.
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The velocity of light in an electromagnetic medium depends on the properties of the medium.  The more dielectric or magnetic material present, the slower the wave’s speed.  The speed of light in an arbitrary medium (v) can be expressed in terms of the index of refraction, n, of the medium.
(2)
v = c/n

Light waves transmit energy and momentum.  They do not transmit matter. Light can travel through the vacuum of space.  Sound requires a material medium.  In outer space, no one can hear you scream! 

The optics of visible light can be divided into two divisions.  Geometric optics is when the objects with which light interacts are much larger than the wavelength of visible light (400 -700nm).  Mirrors, lenses, and prisms are typical examples.  Physical optics is when the objects with which light interacts are closer in size to light’s wavelength.  Edges, slits, and apertures are typical examples.
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