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Design of Non-Null Interferometer Based on Point Source
Array for Testing Freeform Surface
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(School of Electronic and Optical Engineering, Nanjing University of Science and Technology .

Nanjing, Jiangsu 210094, China)

Abstract Freeform optical surface is a new generation of ideal optical element because it can effectively correct
image aberrations and greatly simplify optical system structures. Because of its high gradients and strong deviations
from ideal sphere, it is extremely difficult to measure freeform optical surface with sufficient accuracy, which is the
key limitation on its fabrication and application. Therefore, a novel non-null interferential method based on the use of
multiple test beams for illuminating freeform surface with different angels is presented, which can compensate local
gradients of freeform optical surface. A reverse optical design method based on “black box” theory is proposed, which
can resolve the problems caused by non-rotational asymmetry surface. A real non-null interferometer for testing
freeform surface is designed, and an eyeglass with non-rotational asymmetry surface is measured successfully, which
verifies the feasibility of the system.

Key words optics at surfaces; freeform optical surface; non-null interference; reverse optical design; point source
array
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Fig. 1 Schematic of non-null interference based on

point source array
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Fig. 2 Non-null interferometer based on point source array for testing freeform surface
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Fig. 3 Schematic of reverse optical design based on “black box” theory
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Fig. 10 Calibration result of one point source. (a) Calibrated wavefront map of one point source (P60 mm) ;

(b) one-dimensional map of the calibrated wavefront (the maximum value is 3. 83)
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