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Design method for infrared elliptical dome optical system
with wide field-of-regard
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Abstract: The aircraft with an elliptical dome acquires excellent aerodynamic performance, but the non-rotationally sym-
metric structure characteristic of the dome makes the airborne infrared search/track system difficult to meet the require-
ments of wide field-of-regard (FOR) and high imaging quality at the same time. In order to overcome this problem, a
design method for the elliptical dome optical system based on the combination of an arch corrector and a dynamic correc-
tor was proposed. A mid-wave infrared optical system with an ellipsoid dome was designed as an example. The system
has a super wide FOR of +54°, and the imaging quality of the system approaches to the diffraction limit across the en-
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tire FOR and instantaneous field-of-view.
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Fig.1 Aberrations Z5, Z8, Z9 versus field of re-
gard (FOR) of the dome
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Fig.2 Schematic diagrams of three elliptical dome optical
systems, surface type of the corrector is (a) conic, (b)
asphere, (c) anamorphic asphere( side view) , and (d)an-
amorphic asphere ( planform)
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Table 1 The comparisons of optimization results and pro-
cessing time of the three systems
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Fig. 3 Aberrations Z5, Z8, Z9 versus FOR of the
system using arch corrector
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Fig.5 Elliptical dome optical system with FOR (a) 0°(side
view), (b)0°(planform), (c)24°, and (d)54°
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