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Components in optical system 

Universal 

Solver 



Physical Optics Modeling by Universal Solver
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Regional Usage of Multiple Surfaces: Flatten of Surface 
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Regional Usage of Multiple Surfaces: Flatten of Surface 

All surfaces can be used for 

the wavefront manipulation. 

So, we may use them in 

different regions as well.  
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Regional Usage of Multiple Surfaces: Flatten of Surface 
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Regional Usage of Multiple Surfaces: Flatten of Surface 
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Regional Usage of Multiple Surfaces: Flatten of Surface 
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Regional Usage of Multiple Surfaces: Flatten of Surface 

Example of top view
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Example: Oculus Rift S VR Glasses (Meta) 
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Segmented Surfaces

Schematic figure only! 
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Segmented Surfaces

Schematic figure only! 

Refractive lens
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Aspherical lens 
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Structural Design Segmented Lens: Focusing NA 0.4
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Focusing (NA = 0.4) Lens: Physical-Optics Modeling

Phase behind lens
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Focusing (NA = 0.4) Lens: Physical-Optics Modeling

Near Field Analysis – 500µm after Segmented Lens:
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Focusing (NA = 0.4) Lens: Physical-Optics Modeling

Intensity in focus 
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Wavefront Phase Manipulation 
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Wavefront Phase Manipulation 

All surfaces control phase via 

optical path and height profile. 



Wavefront Phase Manipulation 

Use of effects at 

subwavelength structures for 

phase control. 
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Fast Physical Optics Modeling and Design: Flat Optics

Application scenarios & modeling/design tasks
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Scenario: Plane Wave to General Irradiance in Far Field
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Scenario: Plane Wave to General Irradiance in Far Field
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Scenario: Plane Wave to General Irradiance in Far Field
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Diffuser Design and Modeling 
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Fast Physical Optics Modeling and Design: Flat Optics

Application scenarios & modeling/design tasks
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1mm

Very uniform patterning 

accuracy over extensive 

areas 

5.4 mm by 5.4 mm
62

© Nanoscribe GmbH & Co. 

KG. All rights reserved.



© Nanoscribe GmbH & Co. 

KG. All rights reserved.

© Nanoscribe GmbH & Co. 

KG. All rights reserved.

Diffuser based on randomized array of 
freeform light shaper

• Experimental results

60 cm

Mixed
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Grating for 9x9 dot grid projection (off-axis)

Continuous height profile with 
65535 levels

Printing time independent from 
level number with 2GL

Height

0 µm

1.17 µm
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DOE for 9x9 dot grid projection

Simulation (off-axis) optical experiment (off-axis)
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Summary

• Fast physical optics theory 

and software most flexible in 

modeling and design. 

• Flat optics examples: 

− Segmented smooth surfaces 

− Subwavelength structures 

(meta surfaces) 

− Regular and randomized arrays

• Nanoscribe greyscale 

technology very promising for 

fabrication of flat optics.
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