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Properties of Laser Radiation
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The Temporal Coherence Time and
the Spatial Coherence Length

The temporal coherence time is the time the wave-fronts remain equally
spaced. That is, the field remains sinusoidal with one wavelength:
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The spatial coherence length is the distance over which the beam wave-fronts

remain flat:
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The coherence time is the reciprocal of the
bandwidth.

The coherence time is given by:

where Av is the light bandwidth (the width of the spectrum).
L. is coherence length.

Sunlight is temporally very incoherent because its bandwidth is
very large (the entire visible spectrum).

Lasers can have coherence times as long as about a second,
which is amazing; that's >10!4 cycles!
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Focusing Properties of Laser Radiation
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Example:
A beam from an argon laser has a diameter of 1.0 mm, and is focused by a

10 cm focal length lens with diameter 2.5cm. Determine the spot size at the
focus of the lens. Repeat the calculation if the bean is first expanded to fill the
entire lens area. The wavelength of the light is 514.5nm.




