
This scenario demonstrates  how eigenmodes and eigenvalues 
of laser resonators can be computed. Resonators with idealized 
components (mirrors, lenses) and real components with index 
modulated media are considered.  
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Scenario 08.01 Eigenmode computation 
of laser resonators 



Modeling Task 

10 mm 

r=-250 mm r=-250 mm 
Spherical Mirror Spherical Mirror 

Aperture  
Diameter = 200 µm 

Aperture  
Diameter = 300 µm 

5 mm 

l=2 mm 

Active Medium 
GRIN Lens 

n = 1.5 – 5000 r² 



Modeling Task 

• Eigenmodes, including higher modes are to be 
computed 

• Comparison between Fox-Li and Arnoldi 
algorithm 

• Beam parameters (radius, M²) are computed 

 



Light Path of Resonators 
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Eigenmode Computation 

Logging of eigenvalues, losses, radius and deviation during iteration. 
Values refer to reference plane. 



Simulation Results: Convergence 

• Eigenmode analysis by Arnoldi and Fox-Li 
algorithm 

• Fox-Li (right) monitors the laser oscillation 

• Arnoldi (left) requires less iterations until 
convergence. 

Beam radius over number of iterations. 



Simulation Results: Out-coupling Mode 

The out-coupling mode 
of  the resonator can be 
computed.  



Simulation Results: Higher Eigenmodes 

Arnoldi algorithm allows computation of higher 
order modes. 



Conclusion 

• Laser Resonator Toolbox allows to analyze 
Eigenmodes of laser resonators. 

 

• VirtualLab™ allows laser resonator setup 
including mirrors, active medium, lenses, micro 
structured components. 

 

• Fundamental mode and higher order modes can 
be calculated. 
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