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The Measurement and Data Analysis of Beam Quality of the Gaussian
Positive-branch Confocal Unstable Resonators

ZHONG Zheng-gen' FAN Si-giang” DAI Te-li'

1. College of Physics and Information Chongging Normal University Chongging 400047
2. Optics Machine Institute of Chongging Chongqing 400039 China
Abstract In these years the solid state lasers have been developing very fast. The application of the solid state lasers requests the la-
ser beam quality more and more better. So investigation of the effect on the output laser beam quality of the resonance cavity length
changing is especially important. This paper investigates the effect on the output laser beam quality of the resonance cavity length chan-
ging of the Gaussian positive-branch confocal unstable resonators. The laser rod is Nd YAG rod and pumped by Xenon lamp. The
effect on the output laser beam quality of the resonance cavity length changing of the Gaussian positive-branch confocal unstable resona-
tors has been observed. We have observed the effect by using of a M’-200 Beam Propagation Analyzer. The M>-200 Beam Propagation
Analyzer is made by Spiricon company of USA . It can automatically measure the full angle divergences and M” values and waist width
and waist location and Rayleigh length in both the X and Y axes and X vs. Y astigmatism and X vs. Y asymmetry of the laser beam and
display those parameters. The M*-200 Beam Propagation Analyzer is easy to use. But adjusting the optical train is very difficult before
using it. The survey data is collected after our working some days. The survey data have shown that the changing of the resonance cavi-
ty length of the Gaussian confocal unstable resonator could affect the beam quality of laser output. When the resonance cavity length is
78cm the full angle divergences and M* values of the laser beam are the minimum in our experiments the X vs. Y astigmatism value
is 0.15 the X vs. Y asymmetry value is 1. 01 that is to say the laser beam quality is the best. The measurement result consists with
calculating value 78.6cm. The error is due to two factors one of which is that the position of the cardinal plane of equivalence lens is
not exact and another is that the account of effective optical path is not precise when the laser passes through laser rod. Deviated the
resonance cavity length from the one of confocal cavity in larger the laser beam quality would obviously be worse that is the full angle
divergences and M* values of the laser beam are larger. Compare with the misalignment sensitivity of resonance cavity mirrors the
Gaussian positive-branch confocal unstable resonators have the less adjust sensitivity for the resonance cavity length and there is larger
tolerance for the resonance cavity length adjustment. In this report the using means and the manipulative process of the M* equipment
are briefly described. A few of parameters to evaluate the laser beam quality are introduced. By contrast the M factor is a better one
than other factors for evaluating the laser beam quality.
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