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Degenerate cavity lasers and their applications

Degenerate cavities are known from long time, but recently 
these have attracted lot of attentions and exploited for 

both practical applications as well as for the basic research. 
Degenerate cavity lasers support an enormous amount of spatial 
modes (~10^5), which are degenerate in losses and can lase 
equally. These novel sources allow efficient controlling of spatial 
coherence, where the number of spatial modes supported 
by laser can be controlled from 1 to as many as 320,000. 
Moreover, the output energy remains relatively constant over 
the entire tuning range of spatial coherence. These were also 
demonstrated for general manipulation of the spatial coherence 
properties of the laser by resorting to more sophisticated intra-
cavity masks. These can be used for speckle-free wide field 
imaging systems, dynamic multimodality biomedical imaging, 
and can be employed in applications which require tailored 
spatial coherence properties. Degenerate cavity lasers have also 
shown an important method for generating and phase locking 
large array of lasers in various network geometries. The phase 
locking of large array of lasers can generate high powers with 
tight focusing. For the basic research phase locked lasers serve 

as a platform to investigate the behaviour of coupled nonlinear 
oscillators and complex network dynamics. Large array of 
coupled lasers has also exploited for simulating spin systems 
and solving computationally hard problems. For example, 
degenerate cavity lasers were shown to investigate geometric 
frustration in the Kagome lattice, real-time wave front shaping 
through scattering media by all-optical feedback and rapid 
phase retrieval. In this talk I will present the experimental 
and theoretical findings of degenerate cavity lasers and their 
potential applications for both applied and basic research.
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