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Abstract: To meet the increasing demands for greater precision in measuring the centering error of optical
lenses, this paper proposed a centering error measurement method based on full-field heterodyne interfer-
ometry. This method used the actual optical axis of the test lens as the measurement reference, obtained
the wavefront by measuring the interference fringes generated by the reflected beam of the measured lens
and the reference beam, and performed Zernike polynomial fitting. The tilt coefficients of the Zernike poly-
nomials were then converted into the centering error of the test lens, achieving high-precision measure-
ment of the centering error and eliminating the reliance on an external rotational stage. Based on hetero-
dyne interference and centering error principle, the influence of laser intensity fluctuations and heterodyne

frequency fluctuations on wavefront and decenter measurement results was analyzed. The results showed
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that measurement errors were positively correlated with laser intensity and heterodyne frequency fluctua-

tions and were also affected by the curvature and decenter of the test lens. A decenter measurement sys-

tem based on heterodyne interferometry was constructed, achieving high-precision decenter measurement,

which was compared with simulation results. The simulation results show that the measurement accuracy

of the system is not less than 0. 06", and experimental results validated the simulations. The study indi-

cates that, compared to traditional autocollimation-based decenter measurement methods, the heterodyne

interferometry method can achieve higher measurement accuracy.
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Fig.1 Block diagram of centering error measuring system
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Fig. 10 Centering error measurement system
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Tab.1 Results of centering error measurement

Times Z Z, Centering error /(") Measu-rement error/(")  Theoret-ical error /(")
1.9158 0.052 0 195. 56
1.918 8 0.052 2 195. 87
1.917 8 0.052 5 195. 77
1.918 4 0.054 2 195. 84
. 1.9180 0.053 8 195. 80 . 0.041
1.920 4 0.052 8 196. 03
1.920 4 0.053 5 196. 04
1.918 8 0.0531 195. 87
1.917 8 0.0534 195.78
1.916 6 0.052 8 195. 65
0.5580 —0.066 6 57.28
0.559 6 —0.066 2 57.44
0.558 4 —0.066 4 57. 32
0.5596 —0.066 6 57.44
) 0.559 8 —0.0670 57.46 0. 095 0,019
0.5590 —0.066 0 57.37
0.559 2 —0.067 8 57.41
0.558 4 —0.067 2 57.33
0.560 4 —0.066 4 57.52
0.5600 —0.066 4 57.48
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