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25.1 The Electromagnetic Spectrum
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Radio waves; microwaves, 1s:ble ight, and x-rays are familiar kinds of electromagnetlc waves. All of these

waves have characteristic wavelengths and frequencies. Wavelength is measured in meters. It describes the length
of one complete oscillation. Frequency describes the number of complete oscillations per second. It is measured
in hertz, which is another way of saying “cycles per second.” The higher the wave mency, the more energy
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In a vacuum, all electromagnetic waves travel at the same speed: 3.0 x 10% m/s This quantlty is often called “the
speed of light” but it really refers to the speed of all electromagnetic waves, not just visible light -Jt-is such.an .
important quantity in physics that it has its own syrgvol (i F 5Pa’? 0 {. 5(‘{5 m
The speed of light is related to \/\Jd\/@ ‘5 ( C V ’/k 50Uﬂd_
frequency fand wavelength A Wi THE
by the formula to the right.
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The different colors of light
that we see correspond to
different frequencies. The
frequency of red light is lower
than the frequency of blue
light. Because the speed of both kinds of light is the same, a lower frequency wave has a longer wavelength. A
higher frequency wave has a shorter wavelength. Therefore, red light’s wavelength is longer than blue light’s.

When we know the frequency of light, the wavelength is given by‘}jzf;—\ ‘@

When we know the wavelength of light, the frequency is given by:[}’ —
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