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M’ -factor of Hard-edge Apertured Laguerre-Gaussian Beams
—Self-convergent Beam Width Method and Comparison with the Symptotic Analysis
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Abstract The self-convergent beam width method is used to study the beam parameter propagation and M?-factor of
two-dimensional hard-edge diffracted Laguerre-Gaussian beams, The results are analyzed an compared with those
calculated by using the asymptotic analysis. It is shown that essentially the self-convergent beam width method is
based on the truncated second-order moments determined by the power fraction and the two correspondence between
the two methods is discussed.
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Fig. 1 Schematic illustration of the optical system
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Fig. 2 Propagation of the normalized SCBW W/, of a Laguerre-Gaussian beam of p = land Il = 1
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Fig. 1 Power fraction f of a Laguerre-Gaussian beam of p = 1 and { = 1 versus normalized propagation distance z/
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Table 1 Comparison of the calculation results by using the self-convergent beam width (SCBW)

and asymptotic analysis{ AA)

a/wy 1.5 1.5 1.5 2.0 2.0 2.0 1.0 1.0 1.0
F, 2 3 4 2 3 1 1. 05 1.25 2
/ 0.9532 0.9729 0.9822 0. 9850 0. 9903 0. 9930 0. 8951 0. 9963 1. 000
~0.9725 ~0.9861 ~0.9907 ~0.9948 ~0.9972 ~0.9980
M (SCBW) 4,096 4,942 5.727 4,207 4. 456 4,672 3.410 3. 964 4. 000
M (AA) 4. 100 1. 633 5.198 1.213 4. 352 1. 521 3. 410 3. 964 4. 000
~4,.617  ~5.617  ~6.458  ~4.670  ~5.180  ~5.623
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