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Figure 1 (Color online) (a) Schematic diagram of preparation process of erbium doped lithium niobate microdisk cavities; (b) spectrum evolution of
the signal mode at different pump power; (c) the dependence of the signal power on pump power [6].
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Figure 2 (Color online) (a) Multi-peak lasing signal observed at a pump power of ~1 mW (Inset: the observed green up-conversion fluorescence); (b)
laser signal power at different pump power [9]; (c) schematic diagram of the LNOI photonic molecule; (d) a high side-mode suppression ratio lasing
signal was observed at a pump power of about 900 uW (Inset: the observed green up-conversion fluorescence in the photonic molecule) [11].
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Research progress in lithium niobate on insulator lasers

LUO Qiang, BO Fang*, KONG YongFa, ZHANG GuoQuan & XU JingJun

MOE Key Laboratory of Weak-Light Nonlinear Photonics, TEDA Institute of Applied Physics and School of Physics, Nankai University,
Tianjin 300457, China

Lithium niobate on insulator (LNOI) is considered one of the most competitive integrated photonics platforms due to the
excellent optical properties of lithium niobate crystal and their compatibility with semiconductor micro/nano processing.
Based on the continuous improvement of micro-nano fabrication technology, various transmission and control devices,
such as low-loss waveguides and high-quality factor micro-cavities, showing better performance than traditional bulk
materials devices, have been realized on LNOI. However, as an essential part of integrated photonics, the research of
LNOI laser has made a breakthrough recently. Lithium niobate is an indirect bandgap material and thus tough for
electroluminescence. It is a feasible and straightforward scheme to realize optically pumped laser based on rare-earth ion
doping. This paper summarizes our research group’s recent research progress on realizing microdisk, microring, and
single-mode lasers based on rare-earth-ion-doped LNOI and related works from other groups. We hope this review could
benefit the related research on the active devices on LNOL
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