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Increasing the Fundamental Mode Volume in Nd:YAG Laser
and Stabilizing Against Mechanical and Thermal
Disturbance in High Power Pumping Regime

M. A. Moghaddam, D. Razzaghi*, M. Mahdizade Esfahani, H. Razzaghi
Photonics and Quantum Technologies Research School, NSTRI, Tehran
(Received: 03/06/2018; Accepted: 12/10/2018)

Abstract

The subject of this research is to investigating the advantages of a special stable resonator relative to the
flat-symetric stable resonator scheme in high power pumped Nd:YAG lasers. At first a discussion about
some convetional resonators used in high power Nd:YAG lasers is presented considering the advantages
and shortcomes of each resonator scheme. Then by using distributed refractive power model(DRP), for a
typical high power side pumped Nd:YAG laser ,and investigating the stability regions, a non symmetric
resonator scheme is proposed which gives single transverse mode and demonstrates higher fundamental
mode volume (12 times greater) compared with flat-symetric scheme. Also misalignment sensivity of the
presented resonator has been studied and compared with flat-symetric resonator, using numerical
calculation and simulation with GLAD software. The results of this research revealed that in high level of
pumped power, it is also possible to achieve high fundamental mode volume and make the resonator stable
due to thermal and mechanical disturbance.

Keywords: Nd:YAG Laser, Stable Resonator, Thermal Lens, Alignment Sensitivity
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