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Achromatic Doublet Lenses

Achieve a Tighter Focus

In comparison to singlet lenses, achromatic
doublet lenses have far superior optical
performance. For any application with demanding
imaging requirements or laser

beam manipulation needs, these doublets should
be considered.

The figures to the right compare the focusing of
a 633nm laser beam by a plano-convex singlet
and an achromatic doublet. The figure shows that
the spot size (circle of least confusion) from the
doublet is 4.2 times smaller than that from the
singlet.
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of which is plano-convex and the other is an
achromatic doublet. Both lenses are 25.4mm in
diameter with one laser beam propagating along the
optical axis and a second beam propagating parallel to
the first but offset by 8.0mm. It can be seen that both
lateral and transverse aberrations are greatly reduced by
using an achromatic doublet.
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Nearly Constant Focal Length Across

a Wide Range of Wavelengths

When using a white light source with a singlet
lens, the focal point and circle of least confusion
are blurred by chromatic aberration. Chromatic
aberration results from the variation of a material’s
refractive index with incident wavelength. In
contrast, an achromatic doublet can partially
compensate for chromatic aberration because it is
comprised from two lenses, each of which has a
different refractive index, thus leading to partial
cancellation of this unwanted effect. The figure
shows the effect on focal length for a number of
different wavelengths of light, which are incident
on an achromatic doublet and a plano-convex
singlet. The figure also shows how the circle of
least confusion for white light is reduced by using
an achromatic doublet.
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