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Coupled lasers are useful for both applied and fundamental 
research. It has been shown that a very large arrays 

of >1000 lasers with nearest-neighbour coupling rapidly 
dissipates into long range phase ordering, identical to the 
ground state of a corresponding XY spin Hamiltonian. Finding 
the ground state can be mapped to solve optimization 
problems that are NP hard. Topological defects arise as a 
result of spontaneous symmetry breaking, when a system 
undergoes a phase transition from a complex disordered 
phase state to an ordered phase state, known as Kibble 
Zurek Mechanism (KZM). Because of topological protection 
they become trapped in the system, therefore limits the 
coherence of the system and its ability to approach a fully 
ordered state. Revealing and controlling these topological 
defects has been an important area of research in various 
fields such as cosmology, spin systems, cold atoms and 
optics. We investigated dissipative topological defects in a 
one-dimensional ring network of coupled lasers and show 
how their formation is related to the Kibble-Zurek (KZ) 
mechanism. These defects may be topologically protected, 
depending on the size and geometry of the system, preventing 
it from reaching a perfect ordered state. We experimentally 

found that the probability of topological defects increases 
with the system size, and also strongly depends on various 
laser parameters such as pump and coupling strengths. 
We confirmed that the formation of topological defects is 
governed by two competing time scales, namely phase 
locking time and synchronization time of the lasers amplitude 
fluctuations. More specifically, when the phase locking time 
is smaller than the synchronization time, the probability 
for topological defects formation is zero. Whereas, when 
the phase locking time exceeds the synchronization time, 
the probability for topological defects formation is finite.
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