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【Abstract】 

We will present the first chip-scale monocrystalline waveguide titanium:sapphire (Ti:sapphire) laser 

and amplifier platform. With this technology a new step can be taken in the miniaturization of 

Ti:sapphire laser systems, traditionally known for their bulkiness, high cost, and large power 

requirements. Using a titanium:sapphire-on-insulator (Ti:SaOI) platform, we demonstrate a sub-

milliwatt-threshold whispering-gallery-mode laser and a broadband waveguide amplifier with 1 kW 

peak output power. Our integrated amplifier achieves distortion-free amplification of picosecond 

pulses and supports unprecedented broadband gain from 650 to 1100 nm. Furthermore, we realize 

a fully tunable Ti:sapphire laser occupying less than 0.15 mm², which can be pumped with low-cost 

green laser diodes. These results represent a three-orders-of-magnitude reduction in cost and 

footprint compared to traditional systems. Moreover, we use a Ti:SaOI laser array to control a solid-

state SiC cavity quantum electrodynamics experiment with artificial atoms in silicon carbide. This 

work enables for the first time scalable Ti:sapphire arrays for quantum optics, metrology, and 

biomedical applications.  

 

I will discuss also my broader vision of integrated solid-state lasers for next-generation photonic 

systems and how this work is now continuing at Ghent University and imec through the ERC Starting 

Grant project LASIQ. 
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