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Improved lobster eye lens based on Schmidt geometry
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Abstract: The lobster eye optics is the key technology that could achieve high energy ray imaging with a
large field of view. The focusing principle of the lobster lens was explained in the viewpoint of optical
imaging. The improved lobster eye lens prototype which was based on the Schmidt geometry was made,
and the testing of this system within visible light was finished. The reflection working surfaces of this
lobster lens prototype were made of polished aluminum plates with 300 wm thickness. And the reflectors
were arranged into fan shape; the whole lobster eye lens prototype was completely spherical symmetric
structure. The angle 27.6" between reflectors were generated by the special wedge plates. The focal
length of the prototype is 65 mm and center angle is 17.48°x17.48°. The imaging ability of the system
on every direction had much the same effect. It can meet the required of the large field detection task in
space.
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Fig.1 "Corner reflector" principle of the lobster eyes lens
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Fig.2 Lobster eye lens light reflex
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Fig.3 Schmidt geometry lobster lens(a) and Angel geometry

lobster lens (b)
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Fig.4 Front element of lobster eye lens (a) and the finished

real prototype (b)
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Tab.1 Mani design parameters of the lobster lens

LP-65 prototype

Parameters Values
Median radius R/mm 130
Thickness of the first group #/mm 6
Thickness of the second group f/mm 6
Field angle C/(°) 17.48x17.48
Cone apex angle a/(") 27.6
Thickness of the aluminum based mirror d/pm 300

xR 2 RIFERESE LP-65 RIBHEN IME R~
Tab.2 Size of lobster lens LP-65 prototype

Parameters Values
External diameter/mm 110
Thickness/mm 42
Effective window/mm 50.4x46.5
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Fig.5 Experiment (a) and simulation (b) result of the lobster

lens prototype
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Fig.6 Visible light test with 3° (a) and 6° (b)
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