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Abstract A high accuracy calibration method for errors resulted from aberration in long focal length measurement,

is presented. Generally. Gaussian equation is used for calculation without consideration of the errors caused by
aberration. However, the errors become the key factor affecting the accuracy in the measurement system, based on
divergent light, of a large aperture and long focal length lens. An effective way is proposed to calibrate the errors,

OCIS codes

with detailed analysis of the long focal length measurement based on divergent light and Talbot interferometry.
focal length lens and 31251 mm focal length lens reveal that the relative accuracy is better than 0. 007% and

Aberration errors are obtained by numerical method and compared with results simulated by Zemax. Then, auto-

correction is achieved with the help of Visual C+ + software and the modified measurement results of 13500 mm
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measurement, the proposed method is proved to be highly effective and reliable.
=]

0.022% , respectively. By comparing the modified relative accuracy with relative accuracy obtained in interferometer

measurement; calibration for errors; aberration; long focal length measurement
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Fig. 1 Schematic representation of the experimental arrangement
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Table 1 Values of /' and A under different pupil apertures
Parameter Value
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Table 2 Values of [, and d under different aperture angles
Parameter Value
0 /rad 0.0012 0.0071 0.0131 0.0190 0. 0250 0. 0309 0.0369 0. 0428 0.0488 0.0512
1,/ mm 6174.98 6175.04 6175.16 6175.35 6175.62 6175.95 6176.36 6176.84 6177.39 6177.63
d /mm —0.12 —0.04 0.08 0. 27 0. 54 0. 87 1. 28 1.76 2.31 2.55
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Table 3 Comparison between results obtained by software we write and Zemax
Parameter Value
L, /mm 4200 3755 3624 3520 3464 3390 2849 2768
Ay /mm 1. 308 1.520 1. 585 1.637 1. 666 1.703 1.982 2.023
A, /mm 1.31 1.52 1.59 1. 64 1.67 1.70 1.98 2.02
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Table 4 Comparison of focal lengths with and without calibration

Number l,/mm f,/mm £ /mm Relative error /%
1 3914. 85 13490. 15152 13497. 74073 —0.0167
2 3469. 24 13487. 83094 13500. 09937 0. 0007
3 3338. 36 13484. 60587 13498. 76460 —0.0092
4 3234.52 13480. 95579 13496. 83356 —0.0235
5 3178.42 13481. 10013 13498. 00603 —0.0148
6 3104, 77 13481. 99233 13500. 36496 0.0027
7 2563. 38 13467. 49823 13501. 97729 0.0146
8 2482. 47 13463. 34391 13501. 38509 0.0103
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Fig. 11 Schematic representation of the interferometer
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