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Efficiency of nonlinear crystals

|χ(2) | ∼ 10−12 m/V

|χ(2) | ∼ 10−11 m/V

(e.g. BBO)

• (e.g. PPLN)

• Bulk nonlinear crystals 
•

C. Trovatello et al., “Tunable Optical Nonlinearities in Layered Materials” ACS Photonics, 11(8), 2860–2873 (2024)

O. Dogadov et al., “Parametric Nonlinear Optics with Layered Materials and Related Heterostructures, Laser & Photonics Reviews, 2100726 (2022)
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M. Zhao et al. Light: Science & Applications, 5, e16131, 2016
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Thickness dependent SHG in 3R-MoS2
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Phase mismatch revealed by the coherence length in 3R-MoS2
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Introducing periodically poled transition metal dichalcogenides (PPTMDs)
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C. Trovatello, P. J. Schuck, G. Cerullo, C. Ferrante, A. Marini, “SYSTEM AND METHOD FOR CONVERSION(S) IN PERIODICALLY POLED LAYERED SEMICONDUCTOR(S).”


U.S. Provisional Patent, Application No. 63/607, 309
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Nonlinear optics with layered semiconductors
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3R-MoS2 refractive index
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Theory model
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A new geometry for TMDs
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nonlinear optics in atomically layered semiconductors. Nature Photonics, 16, 698–706 (2022)
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Towards phase-matched SHG in a waveguide geometry

By tailoring the thickness of the 3R-MoS2 slab, the TE0 
modes at ω and selected higher-order modes at 2ω can be 

phase-matched in a waveguide geometry

WGM dispersion

3R-MoS2

EXTRAORDINARY 
out-of-plane

ORDINARY 
in-plane

3R-MoS2

s-SNOM
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Bandwidth
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SHG Power Dependence
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Transition metal dichalcogenides (TMDs)
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