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Motivation: planar optical components

Engineering of the phase, amplitude, and polarization of light at an interface
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Outline of the presentation

A Vertical metasurfacesemitting lasers forprogrammable directional lasing emissions

A Orbital Angular MomentumHolography

A Active metaoptics: controlling PL oplasmonsexcitonsin hybrid MoS2metacavities

patrice.genevet@crhea.cnrs.fr| SemiconductotbasedMetaOptics ggl%%l?@&% '



Dielectric Metaoptics for broad bandvavefront shaping

A. |. Kuznetsov, etal. B. Wang etal. Nano
Science 354, 2472 (2016). Letter 16, 5235(2016).

S. Wang, etal. Nature Nanotechnologj¥3 227 (2018).
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HCG integration for lasawvavefront shaping

External integration
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Vertical CavityMetasurfaceEmitting Laser (VCMEL)

Advantagesiow cost, Low power consumption, high beam quality, easy integration, high modulation speed...
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ElectricallypumpedVertical CavityMetasurfaceEmitting Lasers YCMELgfor programmabledirectional lasingemissions

Y-Y.Xie PN. Ni, QH. Wang, Q. Kan, 8riere R-P. Chen, Z. Zhao, ADelga HD. Chen, C. XandP. Genevet dubmitted2019)
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Vertical CavityMetasurfaceEmitting Laser (VCMEL)
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ElectricallypumpedVertical CavityMetasurfaceEmitting Lasers YCMELgfor programmabledirectional lasingemissions
Y-Y.Xie PN. Ni, QH. Wang, Q. Kan, Briere RP. Chen,Z. Zhao, ADelga HD. Chen, C. XandP. Genevet,submitted2019)
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Vertical Cavityl\/letasurfaceEmitting Laser (VCMEL)
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Fabrication summary of VCMEL
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\ 10) P electrode fabrication
12) Integration of metusurface 11) N-dlectrode fabrication
ElectricallypumpedVertical CavityMetasurfaceEmitting Lasers YCMELgfor programmabledirectional lasingemissions

Y-Y.Xie PN. Ni, QH. Wang, Q. Kan, 8riere R-P. Chen, Z. Zhao, ADelga HD. Chen, C. XandP. Genevet dubmitted2019)
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Vertical CavityMetasurfaceEmitting Laser (VCMEL)
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ElectricallypumpedVertical CavityMetasurface Emitting Lasers VCMELsfor programmabledirectional lasingemissions
Y-Y.Xie PN. Ni, QH. Wang, Q. Kan, 8riere R-P. Chen, Z. Zhao, ADelga HD. Chen, C. XandP. Genevet dubmitted2019)
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Applications VerticalCavityMetasurfaceEmitting Lasers

Shaping Bserwavefront Realization of 2D directional laser array
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ElectricallypumpedVertical CavityMetasurface Emitting Lasers VCMELsfor programmabledirectional lasingemissions
Y-Y.Xie PN. Ni, QH. Wang, Q. Kan, 8riere R-P. Chen, Z. Zhao, ADelga HD. Chen, C. XandP. Genevet dubmitted2019,availableon arXiy
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Outline of the presentation

A Verticalmetasurfacesmitting lasers forprogrammable directional lasing emissions

A Orbital Angular MomentumHolography

A Active metaoptics: controlling PL oplasmonsexcitonsin hybrid MoS2metacavities
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Orbital Angular Momentum Holography

(A) Conventional digital Opposite
g handedness CP
hologram
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