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Focusing Adjustment Analysis of Laser Optical Transmitting System

ZHAGN Chun-long"’, DU Shao-jun'

(1. College of Optoelectric Science and Engineering, National University of Defense Technology, Changsha 410073, China; 2.
North West Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: Based on simple physical model and matrix optical method, the focusing adjustment formulas of
plane wave, spherical wave and Gaussian beam from laser optical transmitting system are deduced. And the focus-
ing adjustment properties of the three kinds of waves are calculated and analyzed. During plane wave focusing ad-
justment, with the decreasing of focusing adjustment quantity absolute value, focusing distance increases. When fo-
cusing adjustment quantity closes to zero, the increasing speed of focusing distance is faster. During spherical wave
focusing, collimation emission status with infinity focusing distance exists. The emission wave beam becomes diver-
gent if focusing adjustment quantity is over the values corresponding to the state. At the same time, with the increas-
ing of the distance between spherical wave curvature center and secondary mirror, the focusing adjustment quantity
corresponding to collimating emission state move right and close to zero. During Gaussian beam focusing and with
same focusing adjustment quantity, there is an obvious difference between Gaussian beam waist and plane wave fo-
cus position in far distance. The difference can be reduced through increasing the waist width of incoming Gaussian
beam and the expanded beam ratio of laser optical transmitting system and choosing shorter wavelength optical
beam.
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