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Abstract:

2D materials are a promising solution for next-generation optoelectronic devices due to their
unique properties. We investigated the third-order nonlinearity of black phosphorus and
firstly observed the polarization-dependent nonlinear absorption coefficient and nonlinear
refractive index, which can be used to design photonics devices. Then, we designed and
fabricated a 2D perovskite flat lens through mask-free femtosecond direct laser writing
techniques. The as-fabricated lenses exploit the tunable material property variations to
effectively manipulate not only the amplitude but also the phase of the incident light to focus
into a 3D focal spot with a sub-wavelength resolution in the range of 0.5-0.9A. In the last, |
will discuss a 2D/3D graphene Janus absorber generated through single shot flashlight,
which can be used for highly efficient interfacial solar steam generation and water
desalination.
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