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A new formula to describe the behavior of a Gaussian beam transformed by a lens is

presented.

such that respective origins are placed at the front and back focal points of the lens.

In this case, rectangular coordinate systems are taken before and behind the lens

As a

result, an expression similar to the Newton’s formula in geometrical optics is obtained between

complex beam parameters on both sides of the lens.

Several relations between quantities be-

fore and after the transformation can be derived from the formula and those are useful tools

for considering mode matching of a laser beam.
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Fig. 1 Contour of a Gaussian beam.
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Fig. 2 Beam transformation by a thin lens.
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Fig. 3 A symmetry characteristic of beams to the focal plane.
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Fig. 4 The relation between the beam radii of incident and transformed Gaussian beams.
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