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		Abstract

		In this work, Ti-doped In2Te3 films with  excellent and adjustable nonlinear optical absorption properties were successfully prepared by a magnetron co-sputtering technique. The incorporation of Ti atoms into the In2Te3 film led to declined crystallinity. A pronounced redshift of optical bandgap was observed in the Ti-doped film compared to the undoped In2Te3 thin film. Under femtosecond excitation, all Ti-doped samples exhibited remarkably enhanced reverse saturable absorption compared with the undoped sample, with the 4.35 at.% Ti-doped In2Te3 sample displaying optimal nonlinear optical performance. The nonlinear absorption coefficient Î² of this optimized Ti-doped film reached (10.75Â±0.41) Ã— 104 cm/GW at 800 nm wavelength, approximately 4 times higher than the undoped sample. Further modulation of the nonlinear optical properties was achieved utilizing the phase transition between amorphous and crystalline states. Structural and optical characterization confirmed the introduction of defect states into the In2Te3 lattice by Ti doping. These defects facilitated continuous photon absorption as intermediate states, thereby promoting two-photon absorption during femtosecond laser excitation. This work provides a promising strategy to tailor the nonlinear optical performance via defect modulation in In2Te3, revealing the potential of Ti-doped In2Te3 films as optical limiters for nonlinear photonic applications. 
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