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Alignment method for measurement of long focal length based on
Talbot-Moiré effect
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Abstract: In order to achieve high -accuracy measurement of the long focal length, a method of
measuring long focal length based on Talbot-Moiré effect was studied in this paper, a long focal length
test device was established, it included a collimated wavefront generator, a Talbot interferometer and a
imaging system. The effect of wavefront aberration on accuracy of focal length was analyzed. Then the
distance s from the sample to the grating G1, the space d between grating G1 and grating G2,and angle 6
of two grating lines as influencing factors on accuracy of focal length were analysed. The alignment
method to improve the accuracy was proposed. Pentaprism method for the detection of wavefront was
introduced, to ensure that the collimated wavefront quality better than a wavelength. The linear grating
encoder was used to measure s and calibrate d, to make the accuracy of the distance better than 0.1 mm.
A reference reflective concave sphere was used for angle calibration, to make the accuracy of angle better
than 0.001°. The experimental results show that the relative error is less than 0.35% when measured focal
length is 5436 mm.
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Fig.2 Relation between wavefront and focal length
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Fig.4. Error caused by different angle of two grating lines
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Fig.8 Angle calibration of two grating lines
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Tab.1 Corresponding focal lengths of

each measurement

Angle of Moiré Focal lengths

Serial number

fringes ¢(°) of samples
1 35.10 5436.14
2 35.22 5412.88
3 35.15 5426.43
4 35.25 5407.09
5 35.35 5387.84
6 35.20 5416.75
7 35.30 5397.46
8 35.05 5445.87
Average value 35.20 5416.75
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