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Catadioptric optical system with large aperture, wide field

of view and broad waveband
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Abstract: In the optical system, the apertures of most of target detecting systems on the ground are large
(>500 mm) which are the on-axis optical systems, and the wide field of view and broad waveband
become the most urgent problem to be solved. The catadioptric optical system with small aperture
refractive corrector group was designed, which eliminated those aberrations brought by large relative
aperture, wide field of view and broad waveband. The primary mirror was aspheric surface and easy to
be fabricated. An example which optimized and evaluated with optical design software ZAMAX, and the
practical result of observation for star were given finally. The aperture of this practical system was
@750 mm, whose relative aperture was 1:1.32, the field of view was 4° and the waveband was from 500 nm
to 800 nm, the practical capacity of detecting was above 15 Mv. The simple construction consists of
several kinds of regular glass, and the imaging quality is very excellent.
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Tab.1 Requirement for optical parameters 1980 mm,
Optical parameter Requirement ’ ’
Clear aperture D=750 mm ’ v 3 °
Relative aperture >1:1.33 ’
Field of view FOV>3° 1 o
Obscuration <15 %
Wavelength range 500~800 nm
, CCD
, 2x2 pixel s
RMS 48 pm, 80 %
24 pm , CCD Nyquist
Bl FEAAFRENSGHIER
MTF 0.4, ) iy _
Fig.1 Structural style of prime focus optical system
1%,
2 )
2 , f11.51,
2.1 2
i Tab.2 Parameters of primary mirror
Primary mirror Parameter
Dinee=24 pmx2 048x /2 =69.51 mm (2) Flement number M
) Surface type Paraboloid
- Radius/ mm 2270.67
J=Dingel tan(FOV) (3) Clear aperture/ mm 750
1 )
3°, 2) f=1326.33mm, ’ (
D/f=0.57<1:1.33, 3)
. ’ , D < Dy x\/0.15 =290 mm (5)
3
f< 1/1}.153 —1 000 mm (4) Tab.3 Parameters of corrector group
Parameter Corrector group
’ ’ Element number L1 L2 L3
s s Surface type Spheric Spheric Spheric
s ; Clear aperture/ mm 270 234 154
Whole aperture/ mm 280 240 158
’ ’ ' ' Edge thickness/ mm 15 58 43.10
- ' ' Radius of front surface/mm  158.20 40040  143.16
° 94.03
Radius of back surface/ mm  177.93 118.67 429.76
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Tab.4 Vignetting parameters - ry- T N T !
Half field of view/(°) Relative aperture  Relative illumination Radius from centroid/pm
0 1:1.320 ! B 3 3R Gt AR 19 1 S o ol 2
0.5 1:1.322 0.997 Fig.3 Encircled energy curves of system imaging
1 1:1.326 0.991 5
1.6 1:1.335 0.978
2 1:1.344 0.964
b e}
2.4 , 0.71%,

1 % o
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Fig.5 Percent distortion curves of system imaging (1)
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Fig.6 Image of target around center field
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