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Measurement of the Transmission Wavefront of a Large-Aperture
Aspheric Lens Based on Computer-Generated Hologram

He Yuhang *, Li Qiang, Gao Bo, Wei Xiaohong, Chai Liqun

Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China

Abstract To measure the transmission wavefront of a large-aperture aspheric lens, we propose a method by using a
computer-generated hologram (CGH) as a phase compensation element. The transmission wavefront of a large-
aperture aspheric lens is typically tested by a sphere interferometer. To conduct a null test, phase compensation is
required to compensate for high-order aberrations ( HOAs). However, validating the accuracy of conventional
refractive-phase compensation elements is difficult, and they therefore generate unreliable measurement results. An
alternative type of phase compensation employs a CGH, which is a diffraction element that can also be used to
conduct a null test. To conduct a null test for the transmission wavefront of a large-aperture aspheric lens, we
design and manufacture a CGH. A contrast test is implemented with two different phase compensation elements,
which results in two measured data those are very similar to one another, between which the peak valley (PV)
difference is 0.034A (A is the wavelength of the detect light), and the root mean square (RMS) difference is
0.006A. Therefore, the null-test method using a CGH proposed in this study displays a high degree of accuracy.
Key words measurement; computer-generated hologram; interference test; null-test; phase compensation;
measurement accuracy
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Fig. 1 Optical path of a large-aperture aspheric lens

detected by a refractive compensation mirror
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Table 1 Parameters of aspheric lens

Square Curvature Cone Two order Center
Parameter . .. .. .
aperture /(mm X mm) radius /mm coefficient coefficient /10" thickness /mm
Value 410X410 —1899.75 —2.180721 —4.34 65
F2 FEBMHBEBITHESH
Table 2 Parameter of main and assistant CGHs
Radial coordinate Etching Diffraction Minimal pattern
CGH type Duty-cycle )
range /mm depth /nm order period /pm
Main CGH 0-32.92 692 0.5 +1 17.85
Assistant CGH 36-42 70 0.5 +3 6.94

5 e 3 OB K

Fig. 5 Optical path photo of measurement installation
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Fig. 6 Measured transmission wavefront by using a CGH as a phase compensation element
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