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The Sine Condition in the Presence of Spherical Aberration
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Previous authors have discussed the sine condition in the presence of spherical aberration.

However, their interpretations do not coincide with each other completely.

In this work,

considering the pupil curvatures and the meaning of pupil coordinates, present authors derive

the new sine condition.

The Staeble-Lihotzky condition guarantees the constancy of shape of

the pencil, but the new condition corresponds to the constancy of lateral aberration on the

Gaussian image plane.
tracing rays through real optical systems.
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Fig. 1 Meridional plane in the object space.
B is on the meridional pupil surface.
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Fig. 2 Meridional ray from an on-axis object
point in the presence of spherical aberration. O’
is the Gaussian image of O.
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Fig. 4 Skew rays. Bs and Bs’ are both on the
saggital pupil surfaces and on the YZ-plane.
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Fig. 5 Infinitesimal rotation of the pencil of
rays around the axis passing A’ and perpendi-
cular to the meridional plane.
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Fig. 6 Spherical aberration and sine conditions.
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Constancy of shape of the pencil is satisfied.
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Fig. 8 The sine conditions.

The isoplanatic

condition is satisfied at the Gaussian image plane.
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Fig. 9 Spherical aberration and the new sine

condition. The new sine condition is satisfied
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Fig. 10 Lateral aberration of skew ray. The
optical system is the same as that of Fig. 9.
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