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Structured light provides an additional degree of freedom for modern optics and practical 

applications. The effective generation of orbital angular momentum (OAM) lasing, especially at a 

micro/nanoscale, could address the growing demand for information capacity [1, 2]. However, 

most of the light sources only produce relatively simple light beams with spatially homogeneous 

polarization and planar wavefront. Strategies of generating the complex OAM beams are usually 

passive, relying on bulk devices. Hence, it remains a grand challenge to integrate the existing 

approaches for OAM microlasers on-a-chip. For an ultimate miniaturized optical communication 

platform, there is a necessity of independent micro/nanoscale laser sources emitting complex 

vector beams carrying the OAM information. 

By exploiting the emerging non-Hermitian photonics design, we demonstrate a microring 

laser on an III-V semiconductor (InGaAsP/InP) platform, producing a single-mode OAM vortex 

lasing with the ability to precisely define the topological charge of the OAM mode (Fig. 1) [3]. 

This is enabled through combined index and gain/loss modulations tailored at the exceptional 

point, which breaks the mirror symmetry in the lasing generation dynamics and facilitates the 

unidirectional power oscillation. The polarization associated with OAM lasing can be further 

manipulated on-demand, creating a radially polarized vortex emission.  

Our OAM microlaser could find applications in the next generation of integrated 

optoelectronic devices for optical communications to advance OAM-based division multiplexing 

forward in both quantum and classical regimes. 

 
Fig. 1. Design of OAM microlaser. (A) Schematic of the OAM microlaser on an InP substrate, 

creating an OAM vortex emission with a helical wavefront. (B) Simulated phase distribution of 

emitted light. A spiral phase map for an OAM charge-one vortex is clearly demonstrated.  
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