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•  Motivation/Challenges 
•  Finite size optical eigenmodes 

•  Intensity, spot size,  
•  Linear and angular momentum 

•  Optical eigenmode imaging 
•  Interactions to hard singularities 
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Superposition of beams does not 
conserve energy locally.  
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!  Theory: Decompose field 
in both planes into N 
modes: 

 
 
 
 
 
 
 
!  Probe system with N  
beams profiles e.g. Zernike 
polynomials, LG, HG, 
deflections, random phases 

Optical Eigenmodes on SLM 
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Varimax rotation: 
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First eigenmode ensures the smallest achievable spot: 
 
 
Highest mode purity with respect to a point decomposition.   
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Second order momentum  

Spot size: 

Intensity operator: 
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Spot size: 2.6 

Spot size: 2 

P=1, l=1 

Spot size: 3 

P=2, l=1 

Direct  
superposition 

1 1a E
2 2a EE1 E2 

Esuperposition=E1+E2 
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Spot size: 2 

P=1, l=1 

Spot size: 3 

P=2, l=1 

Spot size: 1.2 

eigenmode 

1 1v E
2 2v EE1 E2 

Eeigenmode=a1 E1+a2 E2 
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Smallest spot inside a volume 
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Any quadratic measure of the electromagnetic 
field leads to a linear operator whose 
eigenvector optimize the measure. 
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