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study of operation MOPA method in Thin disk laser and its effect on laser
beam quality

Mohammad Mahdi Fatemi , Mahdi Shayganmanesh
Iran, Tehran, Resalat, Hengam st, Iran University of Science and Technology

Abstract

The goal of this paper is studying the amplification rate and the quality of the output beam in a MOPA system. We focus on a
stable amplifier. We study and analyze these two quantities for one to ten times of input beam pass into the amplification
system. all computations are done using the optical wave method using Collins integral. We quantify the quality of the beam
using M? factor. After analyzing the changes induced by pump laser on a thin disk, we consider the effects in geometrical
design of the amplifier. We use SolidWoks Simulation to simulate the changes of the thin disk due to heat absorption from
pump and mounting system. Results then are inserted into MATLAB and changes in the shape of the intensity distribution
are computed in a YD regime. Finally, we would conclude a design for a multi-pass amplifier with predictable output power
and quality of the amplified laser beam.

Keys: Master oscillator power amplifier, M 2 factor, Thin disk laser, Optical pass difference, Thermal tensile, Temperature
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radius of disk 5mm
thickness 200 4 m
doping concentration 10at%

Thermal exchange coff.
In bottom surface(hl1)

10° W/(M2K)

Thermal exchange coff.

In top surface(h2) 10 W/(M*.K)
coolant temperature ( Teoolant) 283K
Air temperature (Tair) 300K
parabolic and folding mirrors reflectivity 99.50%
Pump power 800W
Pump profile Top-hat
pump radius 3mm
Heat fraction 14.60%
Youngs's modulus 310GPa
poisson ratio 0.3
dn/dt 7.3 x10°K*
Thermal expansion coefficient 7.8 x10°K™*
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