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We present a theoretical proposal and first experimental results towards an optical neural net-

work that uses saturable absorption in atomic vapor to implement the nonlinear activation

function. A remarkable property of this nonlinear unit is that it enables all-oprical training of

the neural network through backpropagation. Simulations show that, with readily obtainable

optical depths, our approach can achieve equivalent performance to state-of-the-art compu-

tational networks on image classification benchmarks, even in deep networks with multiple

sequential gradient approximations. With backpropagation through nonlinear units an out-

standing challenge to the field, this result provides a feasible path towards truly all-optical

neural networks.
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