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Abstract In the eye model involving the angle formed by visual and optical axis, an achromatic element eliminating
longitudinal chromatic aberration (LCA) only while maintaining transverse chromatic aberration (TCA) is designed
and the eye model of TCA-only is constructed. Furthermore, the actual data of human eye’s higher-order aberrations
are introduced into the eye model along visual axis to investigate the interaction between chromatic and higher-order
aberrations. Three kinds of individual eye models are constructed to investigate the impact of higher-order
aberrations, chromatic aberration (LCA+ TCA), LCA and TCA on vision under the photopic condition, as well as
their interactions. The results show that for most of the eyes the impact of chromatic aberration on vision is far
greater than that of higher-order aberrations and the presence of chromatic aberration further reduces the impact of
higher-order aberrations. Among the impact of chromatic aberration on vision, LCA is a dominant factor, and the
impact of TCA can be ignored for most of the eyes.
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Table 1 Structural parameters of the eye model with visual axis accordant to optical axis

Refractive index

Surface Radius /mm Thickness /mm Abbe number  Semi-diameter /mm Conic
(555 nm)
Anterior cornea 7.8 0.55 1. 38 55.8 1. 69
Posterior cornea 6.5 3.05 1. 34 52.8 1. 67
Pupil Infinity 0. 00 1. 34 52.8 1.50
Anterior lens 10. 2 4. 00 1.42 49.8 1.49
Posterior lens —6.0 16.55 1. 34 52.8 1.27 —6.74
Retina —12.5 6.00
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Fig. 1 Layout of the relationship between the angle a and angle ¢
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Fig. 2 Layout of the eye model involving the angle forming by visual and optical axis. (a) Before rotation;

(b) after rotation
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Table 2 Structural parameters of the LCA corrector located before the cornea

Radius /mm Thickness /mm Glass
Anterior surface —21.872 0.5
Convex lens ) BK6
Posterior surface —6.325 0.3
Anterior surface —6.165 0.4
Concave lens ) F8
Posterior surface —17.299
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Fig. 4 LCA corrector located after the crystalline lens
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Table 3 Structural parameters of the LCA corrector located after the crystalline lens

Radius /mm Thickness /mm Glass
Anterior surface 122. 662 0.6
Convex lens ) BK6
Posterior surface —3.328 0. 26
Anterior surface —3.511 0.4
Concave lens . F8
Posterior surface —23.670
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Table 4 Structural parameters of the LCA corrector located before the pupil

Radius /mm Thickness /mm Glass
Anterior surface 44,781 0.32
Convex lens ) BK6
Posterior surface —7.328 0. 26
Anterior surface —7.966 0.1
Concave lens ) F8
Posterior surface 671.905
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