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o(r) = Air? + Aprt + A’ + e,y (2)
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Fig.1 The 2-dimensional layout of the Kellner eyepicce
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Fig.2 The 2-dimcnsional layout of the hybrid refractive-
diffractive eyepiece (the first surface of the first lens

is dilfractive surface)

Fig. 3 The 2-dimcnsional layout of the hybrid refractive-
diffractive eyepiece (the second surface of the first

lens is diffractive surface)

Fig. 4 The 2-dimensional layout of the hybrid refractive-
diffractive cycpicce (the first surface of the sccond

lens is diffractive surface)

Fig. 5 The 2-dimensional layout of the hybrid refractive-
diffractive cycpicce (the sccond surface of the sccond

lens is diffractive surface)
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Table 1 The comparison of conventional Kellner eyepiece and the hybrid refractive-diffractive eyepieces

on optical performance

Latcral color| Astigmatic | Longitudinal aberration | Chromatic focal | Distortion |Transverse aberration /pm
Eyepicce type . S D S
/mm /mm /mm shift /mm /% 0 28 40

Kellner eyepiece 0.11 0.95 0.92 0.25 3 43 143 235
A eyepiece 0. 007 0.61 0. 65 0.07 3 29 108 181

B eyepiece 0.03 0. 38 0.45 0.08 7 37 83 179

C eyepiece 0. 04 0. 25 0.91 0.18 4 41 122 234

D cyepicee 0.001 0.21 0. 36 0.07 3 31 97 159

Note: A eyepicee denotes the hybrid refractive-diffractive eyepicee the first surface of which is diffractive surface; B eycepicee

denotes the hybrid refractive-diffractive eyepiece the second surface of which is diffractive surface; C eyepiece denotes the

hybrid refractive-diffractive cycepicce that the third surface of which is dilfractive surface; D eyepicce denotes the hybrid

relractive-diffractive cyepicce that the forth surface of which is diffractive surface

Table 2 The apparent parameters of Kellner eyepiece and the hybrid refractive-diffractive eyepieces

] Length of lenses from the first surface ) . . .
Eyepiece type Working space /mm Weight /g Maximal diameter /mm
to the last surfacc /mm
Kellner eyepiece 36 7.6 8.9 11.8
A cycpicce 21 12.1 3.8 9.8
B eycpicece 15 23.3 5.5 10. 8
C eyepiece 20 16.5 5.4 10.2
D cycpicce 10 24.8 4.9 9.2
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Abstract :

Basing on the conventional Kellner eyepiece, four hybrid refractive-diffractive

eyepieces with different locations of the diffractive surface are designed. Only a kind of glass
K; is used in the optical systems. The optical performance of the hybrid eyepieces are studied
and compared with the Kellner eyepiece. It has been shown that the hybrid eyepieces take the
advantages of improving aberrations, such as astigmatic, lateral color, transverse aberration,
longitudinal aberration and chromatic focal shift, as compared with the Kellner eyepiece, and
a satisfactory distortion can be obtained if a suitable location of the diffractive surface is
chosen. The size and the weight is greatly reduced due to the introducing of diffractive
surface.
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