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Fig. 1 Convergent points of wavefront after entering

into lenslet array
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Fig. 2 Principle of wavefront detection
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Fig. 3 Principle of convergence length measurement
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Fig. 4 Principle of focal length measurement by using HSS
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Fig.5 Laser diode spectrum
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Table 1 Focal length measurement of doublet
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Fig. 6 Chromatic focal shift of lens 37
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Focal Length Measurement Based on Hartmann-Shack Principle
WU Jia-jie, CHEN Jia-bi, XU An-cheng, GAO Xiao-yan
(School of Optical-Electrical and Computer Engineering » University of Shanghai for Science and Technology ,
Shanghai 200093, China)
Abstract: A novel means of lens focal length measurement was proposed based on Hartmann-Shack

principle of wavefront detection. Mathematical approaches of focal length measurement were deduced. In

the experiments, laser sources with wavelength of 633 nm and 780 nm were separately used and focal

length of three pieces of doublets were measured by the two wavelengths. The results show that the

measured result can truly reflect the designed focal length by using 633 nm wavelength laser beam, which

indicates that this measurement method is feasible and reliable. Meanwhile, the measured result by using

780 nm wavelength laser beam shows larger differences compared with its 633 nm counterpart, which

reveals that this method can also be used to evaluate residual spherical aberrations, chromatic aberrations

and manufacturing tolerance.

Key words: Focal length; Focal point; Hartmann-Shack; Wavefront; Chromatic aberration





