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Since their conception more than 50 years ago, lasers have undergone tremendous miniaturization 
resulting in the recent experimental demonstration of lasing from nano-sized volumes [1]. At the 
same time, active gain-enhanced metasurfaces, originally conceived to compensate metamaterial 
losses [2], have recently shown to provide a new route to feedback and to concentrate light into 
mode volumes that are no longer limited by diffraction, allowing for ultrafast lasing of bright and 
‘dark light’ [3].  
Here, we propose and numerically explore the concept of stopped-light lasing, whereby photons 
are trapped and amplified in space just at the point of their emission. We demonstrate that, at the 
stopped-light point, a stable lasing mode can form over a finite region of gain material due to the 
arising local (cavity-free) feedback (Fig.1c). The limits of this localization are investigated for 
two distinct modes of the metal-dielectric stack structure – predominantly photonic and 
plasmonic in nature. We find that the observed dynamics (Fig.1b) are determined by the range of 
available k states, which, in turn, is related to the local flatness of the band at the stopped-light 
points (Fig.1a). The physics of stopped-light lasing may thus open the door to cavity-free 
nanolasing. 
 

Fig. 2: (a) Mode dispersion of the planar stopped-light structure showing two stopped-light points in the TM2 mode. 
(b) Characteristic single-mode relaxation oscillations with a period of around 10ps are observed in the temporal 
evolution of the population inversion and the field energy. (c) Schematic of a stopped-light laser.  
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