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Research on the Measurement of M? Factor Based on
Crossed Defocus Gratings

Ma Haotong Xi Fengjie Zhou Pu Wang Xiaolin Xu Xiaojun Liu Zejin

(College of Opto-Electric Science and Engineering, National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract M? factor measuring system which based on crossed defocus gratings is theatrical analyzed. This
instrument can get nine intensity distributions of different positions near the beam waist. The M* factor is
determined by calculating the beam waist using the second moment method and curve-fitting. According to the theory
of Gaussian beam propagation and transformation; using the zeroth-order and multi-modes Gaussian beam, measured
errors as functions of beam waist, positions and modes distribution are analyzed. If zeroth-order Gaussian beam waist
radius or the zeroth-order Gaussian beam waist radius corresponding to multi-modes beam was properly controlled,
the measuring system can work well in a large range. The guidance for the M* factor measuring system is provided by

this analysis.
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Fig. 1 Schematic diagram for working principle

of the defocus grating
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Fig. 2 Lens transformation of Gaussian beam
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Fig. 5 Schematic diagram of the difference between real

values and measured values as a function of positions
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