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Concave Aspherical Surface Testing with Twin Computer-Generated

Holograms
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(1 Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu, Sichuan 610209, China )

Zhang Jing'
* Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstracts In order to test concave aspherical surfaces precisely, a binary phase twin computer-generated hologram
(CGH) is proposed and designed. The designed twin CGH consists of two segments, called main CGH and alignment
CGH, used for testing aspherical surfaces and aligning main CGH respectively. The principle of testing aspherical
surfaces is reviewed and the design method is introduced. Then a design example for testing a paraboloidal mirror
(@140, F/2) is presented, and its root-mean-square (RMS) error is 0. 0621. The pattern distortion error of main
CGH is derived from analyzing the errors of alignment CGH, and then the integrative error is 0.06A. The validity of
the test result is demonstrated and compared with that of autocollimation test, which is 0. 0621 (RMS). It is

demonstrated that the results show a good agreement.
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Fig. 1 (a) Configuration of twin-CGH, (b) principle of testing an aspherical surface
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Table 1 Parameters of twin-CGH

Parameter

Main CGH

Alignment CGH

Hologram type
Material

Operating mode

Diffraction order First
Grating groove depth A
Smallest grating spacing /pum 10.4
Duty cycle 0.5
Diameter /mm 6
Fringe number 171

Binary phase hologram

K9

Transmission

Binary phase hologram
K9
Reflection
Third
A/4
7.4
0.5
13
180
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Fig. 4 Interferograms of alignment CGH at different position. (a) Defocus, (b) X tilt, (¢) Y tilt, (d) precise alignment
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Fig. 5 (a) Setup for testing paraboloidal mirror, (b) interferogram, (c) test result
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Fig. 6 Autocollimation test result
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