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ABSTRACT 

 
Ising annealers provide a promising computational framework for solving large-scale combinatorial optimization problems 
through unconventional computing architectures. Many existing Ising solvers, however, rely on algorithmic approaches 
such as simulated annealing, where the Ising Hamiltonian is minimized through iterative electronic computation. This 
iterative process can introduce an electrical bottleneck that limits the overall computational speed. All-optical Ising 
machines offer a potential route to overcome this limitation by performing the optimization directly within the optical 
domain. 
 
However, a key challenge in developing an all-optical Ising machine is scalability. As the number of spins increases, the 
required number of optical components grows rapidly, leading to significantly greater system complexity. 
 
In this talk, we present two different approaches: an all-optical two-spin Ising machine and an SLM-based large-scale 
Ising solver employing iterative feedback loops. The advantages and limitations of both architectures will be compared 
and discussed, with particular emphasis on scalability, system complexity, and computational performance. 
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