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The reservoir computing (RC) scheme, which employs the inherent
computational capabilities of dynamical systems, is a key technology to implement artificial
intelligence systems physically. Ensuring the nonlinear expansion of input data through the dynamics

of physical systems is a necessary aspect of RC. In this study, we developed artificial synapses of
Au nanogaps by using the “ activation” technique, which allowed the implementation of synaptic
functions such as short-term plasticity, long-term plasticity, and spike-timing-dependent
plasticity. Furthermore, the memory property of the Au nanogap, using activation for RC, was
evaluated via short-term memory (STM) and parity check (PC) tasks. This demonstrates that the
dynamic process of the activation technique enables the Au nanogap-based reservoir to ﬁrocess
information directly in the temporal domain. The experimental results can facilitate the development
of compact devices to realize physical RC.
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