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1. Activities, Accomplishment and Findings 

 

We have succeeded in implementing a measurement-feedback-based OPO Ising 

machine with N=100 pulses (spins). To achieve this, we have developed a 

synchronously-pumped 160-pulse fiber-ring-cavity OPO, which is actively 

stabilized. We have built a custom FPGA system for performing the real-time 

measurement-feedback action, and have integrated the FPGA system with the 

optical system via a balanced homodyne detector and ADC setup (on the input) and 

a pair of fiber-based electro-optic modulators and DAC (on the output). 

 

We have tested our system by programming in a variety of Ising models, and have 

found that the system can produce absolute ground states with non-zero success 

probability, in many cases exceeding 1%. This includes the canonical N=16 ring-

and-spoke graph first investigated at RIKEN/NII by Takata, Marandi, et al., and 

all extensions of the ring-and-spoke graph up to N=100. 

 

We exhaustively studied all possible cubic graphs with 16 vertices, and found that 

our system can find the ground state for every single instance. We also studied 

random cubic graphs with up to 100 vertices, and found that the system can also 

obtain the ground state for such graphs. 

 

 

 

2. Outreach, Events and Other Activities 

 

None. 

 


