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Fig. 1 Two dimensional layout of Scidmore eyepiece
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Table 1.

eyepieces on optical performance
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The comparison of Scidmore eyepiece and the two hybrid refractive diffractive

Transverse aberration / Bm | Lateral color Distortion Average field curvature
Eyepiece type T 1

r 48° 70° / mm [ % / mm
Scidmore eyepiece 8.3 178.9 | 275.1 0.21 13.3 0.67
Hybrid eyepiece with two refractive diffractive

2.7 70.5 162.3 0.0017 15.6 0. 17
lens
Hybrid eyepiece with one refractive diffractive
| 9.6 97.6 224.8 0. 065 15.8 0.34
enses

Table 2. The apparent parameters of Scidmore eyepiece and the two hybrid refractive diffractive eyepieces

Eyepiece type

Scidmore eyepiece
Hybrid eyepiece with two refractive diffractive lenses

Hybrid eyepiece with one refractive diffractive lens
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Fig.2 Two dimensional layout of the hybrid refractive

N

diffractive eyepiece with two diffractive surfaces. One
diffractive surface is the plane of the first lens near the
exit pupil, the other diffractive surface is the plane of

the fourth lens far from the exit pupil

Length /mm | Weight /10" *kg| Radius /mm
83.4 188.2 22.8
58.6 35.8 18.6
58.7 39.3 18.6
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Fig.3 Two dimensional layout of the hybrid refractive
diffractive eyepiece with one diffractive surface. The
diffractive surface is the plane of the fourth lens far from
the exit pupil
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Zhang Huijuan'

Abstract: The designing considerations and procedure of hybrid refractive diffractive ultra-wide
angle (70°) eyepieces are presented, one is with two diffractive surfaces and another is with single
diffractive surface. T he factors such as the balance between aberrations, the manufacture issue of
the minimum feature size of the diffractive element and the diffraction efficiency were taken into
account in the design. It was shown that the performance merits, such as transverse aberration,
lateral color, are greatly improved compared with the conventional Scidmore eyepiece, while the
hybrid systems offer considerable reduction in the apparent size, weight and number of elements.
Finally, the parameters of the diffractive surfaces were presented.
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