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Abstract:

scale remains limited by discrepancies between 

optically controlled electro-optic modulation that 

need to fabricate a new nanostructure for each function 

multiplication. We also demonstrated in situ trained 

signals. Such a programmable platform could also enable 

Summary of Research:

from hand-designed components whose footprints, 

simulation followed by sophisticated cleanroom 

post-fabrication correction and limiting their ability to 
perform multiple or changing functions. 

as shown in Figure 1. Experimental measurements are 

physics-aware training, enabling the programmed index 

a single chip, it implements 4 × 4 and 8 × 8 mode 

photonic functions while reducing fabrication iterations 
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corresponding output intensity was measured, and 

function that promoted coupling to the desired output 
while suppressing the largest crosstalk channel. The 

The platform also reproduced ten independently trained 
random matrices, demonstrating that the same physical 

transformations.  

loss combined experimental performance measured at 

pattern to satisfy the target transformation at both 
spectral endpoints. This method was applied to random 
matrix generation, 4 × 4 and 8 × 8 mode permutations, 

at 1 nm resolution. The results are shown in Figure 3. 

digital model was trained using illumination patterns 

so that the programmed pattern simultaneously directed 

results are shown in Figure 4. The resulting two-channel 


