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Correction of chromatic aberration for human eyes
with diffractive-refractive hybrid elements
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Abstract: A chromatic corrector with two refractive-diffractive hybrid elements is designed for a wide field-of-
view of 14° to correct chromatic aberrations in human eyes. The performance of the corrector based on several
optical criteria is compared with a chromatic corrector with single refractive-diffractive element. Results show
that both correctors can correct for Longitudinal Chromatic Aberration ( LCA). However, it is demonstrated
that the chromatic corrector with a single element introduces serious eccentric Transverse Chromatic Aberration
(TCA) that increases from 14. 61 pwm to 81.4 pm. This deteriorates the image quality at the edge field-of-
view. On the chromatic corrector with two refractive-diffractive elements, both the LCA and the TCA can be

corrected and the TCA is just 1. 64 pm. The designed chromatic corrector can be used to improve the retinal
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image quality and has potential applications in the design of visual instruments.

Key words: chromatic aberration corrector; wavefront chromatic aberration ; wide-angle schematic eye model;

diffractive-refractive hybrid element
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Tab.1 Geometrical parameters and refractive indexes for Navarro wide-angle eye model (589.3 nm)
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Fig. 1  Optical properties for wide-angle schematic eye

model
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Fig.2 Layout of corrector with single refractive-diffrac-

tive element and wide-angle eye model
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Fig.3 Layout of corrector with two refractive-diffractive

elements and wide-angle eye model
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Fig.4 Curves of the chromatic focal shift of the optical

systems with single refractive-diffractive element

and two refractive-diffractive elements
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