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1. Simple neural circuit and field energy
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Fig.1 Schematic diagram for a RLC
neural circuit.
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2. Memristive neuron and energy
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3. Field coupling and synapse coupling
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Neural network composed of memristive
neurons under field coupling and synaptic
coupling. D represents the coupling intensity
for magnetic field, S denotes the intensity for
synaptic coupling between neurons subjected to
external electromagnetic radiation ¢’ ;.
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Neural network composed of thermo
sensitive neurons under synaptic
coupling on square array. D represents
the coupling intensity for adjacent
neurons in regular network.
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Synchronization factor R is close to 1, perfect synchronization is obtained in the neural

network.
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4. Josephson junction-based neural circuit
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Fig.3 Schematic diagram for neural circuit
connected with an ideal Josephson junction(JJ).
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5. Hamilton energy and growth of synapse
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Growth of synapse is controlled by energy diversity between neurons, complete
synchronization is accompanied with energy balance.
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6. Formation of Heterogeneity and defects
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External energy injection and asymmetrical energy propagation can induce
shape deformation of the media, and parameters shifts are induced under
energy diversity. Nonuniform distribution of energy can develop local defects
and heterogeneity in the neural network and media.

Zhejiang University, China



{. Scientific contribution and conclusion

1. Presented a list of functional neuron models by
connecting specific electric components into FHN neural
circuit.

2. Field energy Is described by equivalent Hamilton energy,
which Is confirmed from Helmholtz theorem.

3. Self-adaptability mechanism for biophysical neurons are
explained from physical viewpoint, and it claimed energy
flow controls the growth of synapse and connection.

4. Nonuniform distribution of energy creates heterogeneity
and local defects, and parameters shifts are induced to
keep energy balance between neurons.
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