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 Third-order optical nonlinearities of Nb 4 C 3  MXene and its 
application as an ultra-broadband mode-locker 

 The nonlinear refractive index and absorption coefficient of 

Nb 4 C 3  MXene were systematically investigated using open 

and closed-aperture Z-scan analysis in the short-wavelength 

infrared band. The saturable absorption and self-defocusing 

properties were observed over a broad wavelength 

range including 1.5 and 1.9 m, which are suitable for the 

implementation of ultra-broadband saturable absorbers to 

generate ultrafast mode-locked pulses in fiber ring cavities. 
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