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Measurement of transmissive wavefront of long-focal length
lens by computer-generated holography
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Abstract: To measure the transmissive wavefront of a long-focal length lens precisely, a novel Com-
puter Generated Holography (CGH) was proposed by adding a binary diffractive optical element into
the Zygo interferometer to provide a reference wavefront. The theory of transmissive wavefront meas-
urement of large convex lens by using the CGH was introduced. A high precision computed holo-
graphic plane was designed and developed to apply in the measurement of the transmissive wavefront
of the long-focal length lens. The theory analysis and practical test show that the proposed method
has a lower systematic error, and the measuring repeatability of the CGH is better than 0. 004X (26
RMS). The result is in agreement with that of common Fizeau interferometry, and verifies the feasibil-
ity of the proposed CGH. Finally, the measurement uncertainty due to the substrate error and holo-
gram fabrication processes was analyzed, and the wavefront peak-valley error is less than A/10. It con-
cludes that the CGH method greatly shortens the airspace, improves measurement precision, and is of
great importance for the wavefront measurement of long focal length lenses.
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Fig. 1 Experimental setup for measuring wavefront

of a test lens
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Fig. 2 Geometric diagram for determining the Fres-
nel-zone (i. e. , hologram ring) boundary lo-
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Fig. 3 Geometric diagram for the design of CGH
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Fig. 4 Reflective wavefront of zoneplate substrate
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Fig. 5 Fizeau interferometry method for measuring

wavefront of a lens under test
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Fig. 6 Transmission wavefront of a lens tested
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Tab. 1 Repeatability of CGH method
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Fig. 8 Unidimensional linear grating profile
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Fig. 9  Experimental setup for measuring the sub-

strate error of a CGH
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Tab.3 Wavefront error induced by the manufacturing of CGH
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