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ABSTRACT

Study on the output characteristics of a passive
Q-switched Yb:YAG/Cr:YAG laser for a laser ignitor

Ji Soo Kim
Advisor : Prof. Hyun Su Kim, Ph.D.
Department of Photonic Engineering

Graduate School of Chosun University

We successfully constructed a passive Q-switched Yb:YAG laser ignitor pumped
using a diode laser with low power and long pulse width. To the best of our
knowledge, this is the first study to achieve a quasi-MW output power from an
optimized Q-switch Yb:YAG laser ignitor by using a pumping diode laser module
emitting at under a power of 23 W. The output pulse energy of our optimized laser
is 0.98 m] enclosed in a 1.06 ns pulse width, corresponding to a peak power of 0.92
MW. To achieve this, we experimentally investigated the dependence of the laser
output on cavity length, initial transmittance of Cr:YAG, pump beam size, and
output coupler reflectance. On the basis of the experimental analysis, we determined
the design parameter values for our laser ignitor. We found that these results
approximately agree with the theoretical results. If we can coat the optical
component using an ion—-beam sputtering method, we can obtain an more increased

output pulse energy from our Q-switched laser.
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