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Physical systems exhibiting topological invariants are naturally endowed with robustness against 

perturbations. Nowhere is this protection more striking than in the case of topological insulators – materials with 

an insulating bulk but conducting edges. These states that propagate along the edge are extremely robust – they 

propagate in a unidirectional manner immune to imperfections, in such a way that deformations of the system 

like defects, strain, or disorder have little effect on the transport of such topological edge modes. This promise of 

robust transport had inspired studies in many and diverse fields beyond solid-state physics. To date, topological 

protection is known to be a ubiquitous phenomenon, occurring in many physical systems, ranging from 

photonics and cold atoms to acoustic, mechanical and elastic systems. So far, most of these activities were 

carried out in entirely passive, linear, and conservative settings. However, recently, the idea of introducing 

nonlinearity and non-Hermiticity to topological systems has raised many challenges and fundamental questions.  

Here, we propose and experimentally demonstrate a fundamentally new approach in exploiting topological 

effects in a unique way: the topological insulator laser – a laser whose lasing mode is topologically protected. In 

contrast to Hermitian condensed matter systems, the design of such a laser is highly non-standard – a laser is an 

open, non-Hermitian (due to gain/loss) and nonlinear (due to gain saturation) system. We demonstrate 

experimentally an all-dielectric magnetic-free topological insulator laser, and show that the underlying 

topological properties lead to a highly efficient laser, robust to defects and disorder, with single mode lasing 

even at very high gain values, as show in Fig. 1. The proposed concept alters current understanding of the 

interplay between disorder and lasing, and at the same time opens exciting possibilities in topological physics. 
   

 
Figure 1 | (A) Microscope image of the topological laser: an active InGaAsP topological 10x10 micro-resonator array. (B) 
Intensity profile of the topological lasing mode (C,D) Output intensity vs pump density for the topological and trivial laser 

arrays and their emission spectra. Note that while the trivial array presents multimode lasing, the topological laser has 

higher efficiency in a single lasing mode. 
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