
This application scenario demonstrates the parametric 
optimization of a doublet lens with spherical surfaces for 
focusing of a collimated laser beam. 
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Scenario 101.01: Parametric optimization 
of a lens system for focusing of a laser 
beam 



Modeling Task 

Doublet lens system with 
four spherical surfaces. 
Modeled by sequence of 
four conical interfaces. 
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Modeling Task 

• 2 Lenses 

• Diameter: 10 mm 

• Distances (fixed): 3 mm,  
0.5 mm, 3 mm 

• Initial radius off all conical 
interfaces: +/- 25 mm 

• Glas: N-BK7 (first lens), SF6 
(second lens) 
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Modeling Task 

• Optimize the radii of the conical interfaces such 
that the focus for the given laser beam appears at 
the given back focal length.  

 

• Free optimization parameters: 
– Radii of four conical interfaces. 

 

• Target function to be optimized: 
– Minimize the beam radius in the back focal plane. 
 

 

 



Light Path Diagram 

The automatic propagation 
operator is used between 
lens and back focal plane. 



Optimization Document 

 

 

• Constraint specification for the free parameters 
and the target function. 



Optimization Algorithm 

• The downhill simplex algorithm is used for the 
optimization. 



Optimization Results 

 

• The optimization results are: 
– Radii of conical interfaces are 12.826 mm, -29.731 mm, 

-15.686 mm, -21.297 mm. 

– Beam radius in the back focal plane: 2.05 µm. 



Optimization Results 

 

 

• Initial System:  
– Radii -25mm, 25 mm, 

25 mm, 25 mm 

– Beam radius in back 
focal plane: 226 µm 

• Optimized System:  
– Radii 12.8 mm, -29.7 

mm, -15.6 mm, -21.2 
mm 

– Beam radius in back 
focal plane: 2.05 µm 

 



Conclusions 

• VirtualLab™ allows the parametric optimization 
of laser systems. 

 

• Simulation and optimization take into account 
diffraction, interference and aberration effects if 
necessary and allow wave-optical quality 
measurements. 

 

• Further free parameters, e.g. distances between 
the interfaces, could be used for optimization. 
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