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Abstract Chimera states have been found in nervous systems and may play an important role in many
neural processes including neuronal rhythms, sleep and memory in the brain. Considering the phenome-
non of electromagnetic induction in the neuron interactions, a two-layer memristive neuronal network of
locally coupled Hindmarsh-Rose neurons was established to study the spatiotemporal dynamical patterns
of chimera states and the mechanisms of their generation. It is found that changing the intra- and inter-
layer synaptic coupling strengths can induce several types of chimera states in networks, including trave-
ling and imperfect traveling chimera states where the incoherent traveling domain spreads into the coher-
ent domain of the network. In particular, a phenomenon that several neurons are in chimera states and
others are in traveling chimera states is witnessed at specific coupling strengths. Moreover, it is also ob-
served that increasing the memristive parameter can induce the neuronal network to change from chimera
states to synchronous states, and the stronger the coupling strengths, the smaller the value of the mem-
ristive parameter required to reach synchronous states. Considering the inter-layer synchronization, the

increase of the coupling strengths and the memristive parameter helps the network to achieve better syn-
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chronisation. The results demonstrate that the interactions between neurons on two-layer neuronal net-

works can stimulate a variety of patterns of chimera states, and that the effect of electromagnetic induc-

tion can facilitate the transition from chimera states to coherent states. These results are useful for un-

derstanding the complex neural firing processes and information processing mechanisms in the human

brain and may provide a reference for the application of the brain-like devices.
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