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Study of Measuring Method of Transverse Mode Configuration in
a Laser Beam

Zhou Na  Wang Shiyu Guo Zhen Cai Defang Wen Jianguo Li Bingbin
(School of Technical Physics, Xidian University,Xi’ an, Shaanxi 710071, China)

Abstract A new measuring method of transverse mode configuration in a laser beam is presented. It is based on the
spatial relative intensity distribution of laser field. The simulation indicates that the measuring method is feasible. An
experiment is also conducted to measure transverse mode configuration for a Q-switched laser diode pumped solid
state laser (DPL). Without cavity parameters. the transverse mode proportion is figured out with these testing data
by using this new measuring method. Based on this measured transverse mode proportion, the laser beam is also
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reconstructed theoretically, and it agrees well with the spatial transmission of the laser beam for measuring.
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Table 1 Comparison of transverse mode proportion in

calculation with given value

Transverse mode TEMy, TEMy, TEM,.,
Given proportion 0. 85 0.13 0.02
Calculated proportion 0. 85 0.13 0.02
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Fig.1 Spatial relative intensity distribution curve of
laser field
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Fig. 2 Calculation error of relative intensity distribution

of laser field
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Fig. 3 Experimental setup of measuring transverse mode configuration
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Table 2 Measuring data of average power in a single pulse at d=40 cm

Test position /mm 0 0. 20 0.40 0. 60 0. 80 1. 00
Average light power /mW 297 275 210 128 66 34
Intensity /(mW « mm™ %) 94. 59 87.58 66. 88 40. 76 21.02 10. 83
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Table 3 Measuring data of average power in a single pulse at d=80 cm

Test position /mm 0 0. 20 0. 40 0. 60 0. 80 1.00

Average light power /mW 128 120 104 82 60 12

Intensity /(mW « mm %) 40. 76 38.22 33.12 26.11 19.11 13.38
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Fig. 4 Calculation error of spatial relative intensity

distribution of laser field intensity at =40 cm
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Table 4 Transverse mode proportion calculated by

measuring data at d=40 cm

Transverse mode TEM,, ~ TEM,  TEM,,
Proportion 0.72 0.25 0.03
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laser field at =40 cm
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distribution curve of laser field at d=80 cm
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