Parallel processing of spatial photonic Ising machine by spatial multiplexing
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pin states:
What is best route in shortest time? Number of combinations increases exponentially. External magnetic field: p, Optimal solutions are obtained by minimizing the Ising Hamiltonian.

Spatial photonic Ising machine (SPIM) Parallel Processing by spatial multiplexing

(D. Pierangeli, e al, Phys. Rev. Lett., 122(21), 213902, 2019)
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-- Key techniques

» Constant calculation time provides multiple Ising Hamiltionian

and reduction of iteration.
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Update sensor Equnialent intensity is maximized. - * Demixing with designed bias phase
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Feedback * Number of Spin: 8.0x104 m E Update by using multiple data Processing of multiple spin states

Feedback and update speed : 60-120 Hz

Enormous iterations for searching the solutions

9 Limitation of processing time in SPIM. Phase modulations Captured image . .
indicating different spin states — Realization for high-speed SPIM

Demixing with bias phase Optical setup
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1. Bias phase with grating pattern ithout adding bias phase £1=100 mm, f»=200 mm Polarizer
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2. Redefinition of spins Inst .
nstruments

SLM1: SLM-200 (santec, pixel pitch: 8 um)
SLM2: X151213 (Hamamatsu, pixel pitch: 12.5 um)
* Pixel pitch of each SLM set to 200 pm

Image sensor: GS3-U3-51S85 (FLIR, pixel pitch: 3.45 um)
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3. Shifting position of the Ising Hamiltonian
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Searching result by using SPIM with spatial multiplexing
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