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The results of these simulations were used  to  design and optimize    Altechna Co Ltd.   
Yb:YAG micro laser  AltLAS 

First microchip and micro lasers were build in 1989-1991. Compact and cost-effective design of the-
se lasers makes them very attractive for science and industry users. In recent years the market of such de-
vices was growing rapidly. 

Active mediums in modern micro lasers typically are Neodymium (Nd3+) doped matrixes (Nd:YAG, 
Nd:YVO4 , Nd:LSB). Saturable absorber Cr:YAG is usually used for passive Q-switch . The task of this 
research is to obtain data, which could help to design DPSS lasers for different applications. 

In this work we are analyzing micro laser, where active medium is Ytterbium (Yb3+) doped YAG 
matrix. The gain in this medium is few hundred times less than in Neodymium doped matrixes [1]. This 
option gives a possibility to obtain powerful pulses using for passive Q-switch Cr:YAG. Other advanta-
ges of this medium are wide absorption band and small quantum defect. These properties reduce thermal 
effects and precise pumping spectrum requirements. This laser generates 1029,8 nm radiation. 

Theoretical calculations are based on analysis of equations, which describes the dynamics of photon 
flux and occupation densities of different energy levels [3].  

 
 
Photon flux density in laser resonator: 
 
 
Population inversion density: 
 
 
Population density in depleted level of passive 
 Q-switch: 
 
 

The results of numerical simulation for lasers with different initial transmissions of passive Q-switch are 
shown in 1-3 pictures. These curves were used for optimization of micro laser construction in order to 
obtain laser pulses with required parameters and frequencies. 
During the experimental works there were built several laser setups. Various constructions were tested 

and results achieved will be used to improve the theoretical model. 
The results of numeric simulations correspond to the tendencies of experiments. In further calculations 

the influence of thermal effects and bleach of saturable absorber by pump light will be considered. 
The obtained plots are powerful tools for designing application specific Yb:YAG  DPSS lasers. 


