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Motivation: planar optical components

Engineering of the phase, amplitude, and polarization of light at an interface
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Towards wafer level fabrication of optical components

Huygens principle

Classicallens (~ cm) Meta-lens( ~nm)

P. Genevet, F. Capasso et. 
al,Optica, 4(1), 139-152.(2017)



Outline of the presentation 

Å Vertical metasurfacesemitting lasers for programmable directional lasing emissions

Å Orbital Angular Momentum Holography

Å Active meta-optics: controlling PL of plasmons-excitonsin hybrid MoS2 metacavities
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Dielectric Meta-optics for broad band wavefront shaping
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HCG integration for laser wavefront shaping
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External integration monolithic integration

monolithic integration

Prof. NodaGroup 2019
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Self-collimated or nondiffracting Bessel 

laser

VCSEL

Advantages: low cost, Low power consumption, high beam quality, easy integration, high modulation speed...

Electrically-pumpedVertical CavityMetasurface-EmittingLasers (VCMELs) for programmable directional lasingemissions

Y-Y. Xie, P-N. Ni, Q-H. Wang, Q. Kan, G. Briere, P-P. Chen, Z-Z. Zhao, A. Delga, H-D. Chen, C. Xu, and P. Genevet, (submitted2019)

Vertical Cavity MetasurfaceEmitting Laser (VCMEL)
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Metasurfaces



Vertical Cavity MetasurfaceEmitting Laser (VCMEL)
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Electrically-pumpedVertical CavityMetasurface-EmittingLasers (VCMELs) for programmable directional lasingemissions

Y-Y. Xie, P-N. Ni, Q-H. Wang, Q. Kan, G. Briere, P-P. Chen, Z-Z. Zhao, A. Delga, H-D. Chen, C. Xu, and P. Genevet, (submitted2019)



Vertical Cavity MetasurfaceEmitting Laser (VCMEL)
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10 ˃ m

Fabrication summary of VCMEL

Electrically-pumpedVertical CavityMetasurface-EmittingLasers (VCMELs) for programmable directional lasingemissions

Y-Y. Xie, P-N. Ni, Q-H. Wang, Q. Kan, G. Briere, P-P. Chen, Z-Z. Zhao, A. Delga, H-D. Chen, C. Xu, and P. Genevet, (submitted2019)



Vertical Cavity MetasurfaceEmitting Laser (VCMEL)
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Electrically-pumpedVertical CavityMetasurface-EmittingLasers (VCMELs) for programmable directional lasingemissions

Y-Y. Xie, P-N. Ni, Q-H. Wang, Q. Kan, G. Briere, P-P. Chen, Z-Z. Zhao, A. Delga, H-D. Chen, C. Xu, and P. Genevet, (submitted2019)



Applications Vertical Cavity MetasurfaceEmitting Lasers
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Shaping Laserwavefront Realization of 2D directional laser array

Electrically-pumpedVertical CavityMetasurface-EmittingLasers (VCMELs) for programmable directional lasingemissions

Y-Y. Xie, P-N. Ni, Q-H. Wang, Q. Kan, G. Briere, P-P. Chen, Z-Z. Zhao, A. Delga, H-D. Chen, C. Xu, and P. Genevet, (submitted2019, availableon arXiv)
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Orbital Angular Momentum Holography
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