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Straightness error measurement based on
common-path compensation for laser beam drift

YOU Feng-ling, FENG Qi-bo, ZHANG Bin

(Key Laboratory of Luminescence and Optical Information
Beijing Jiaotong University , Beijing 100044 ,China)

Abstract; The laser beam drift is one of the key factors that influence on the accuracy of laser measure-
ment of straightness errors, and a novel method for straightness error measurement based on common-
path compensation for the laser beam drift was proposed. The measurement principle and system con-
figuration were given, influences of the laser beam drifts caused by different factors on straightness
error measurement were analyzed,and a compensation model was established. After compensation, the
results show that the variation of emission beam is reduced from 28. 4 ym to 5. 6 ym and from 21. 6 um
to 5 pm in X direction and in Y direction, respectively,and the variation of beam drift due to tempera-
ture gradient is from 65. 7 ym to 8. 9 yum. Both experimental results and theoretical analysis show that
the common-path compensation for the laser beam drift method can decrease greatly the influences of
the laser beam drift on the straightness error measurement, and can enhance its measurement accura-
cy.
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Fig. 1  Schematic diagram of measurement of laser

angular drift
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based on common-path compensation for

beam drift
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(a) Compensation for laser beam in Y direction
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