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Designing Extreme Mode Converters
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S. Kim et al. Light: Science & Applications 7, 1 (2018)
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Our framework: Deformation-based inverse design
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Setting Deformation-based optimization
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Ex.1: Wide collimated Gaussian beam at finite-angle
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Ex.2: Surface-normal collimated Gaussian beam
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Conclusions
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1. Developed deformation-based optimization framework for 

bridging the scale mismatch of 105 times in modal area, 

projecting 160 µm wide 2D free-space Gaussian beam; 

2. Design can be adapted for visible, telecom, and UV wavelengths;

3. Waveguide-to-free-space calculated coupling conversion is 70 %

4. Well controlled light intensity, phase, and polarization

5. Discovered new operational mode (resonant grating) -200 -100 0 100 200
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