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Investigation of the Inhibited Characteristics of

Spiking Dynamics of VCSEL Photonic Neuron

LI Shuo, MA Shao-ling, WANG Zhi-jing, DENG Tao

School of Physical Science and Technology , Southwest University , Chongqing 400715, China

Abstract: The influence of the strength and duration of perturbation on the inhibition characteristics of spi-
king dynamics of 1 300 nm-VCSEL photonic neuron is theoretically investigated. The results show that
VCSEL photonic neuron subject to suitable external continuous optical injection can operate at tonic spi-
king regime with a sub-nanosecond repetition rate. After introducing external perturbation to the continu-
ous injection light, for relatively small perturbation strength, the spiking dynamics of VCSEL photonic
neuron can remain unaffected. With increasing perturbation strength, VCSEL can fire some spikes with
lower repetition rate during the entire perturbation time. Once the strength of perturbation exceeds a cer-
tain level, the spikes fired by VCSEL during the entire perturbation time can be completely suppressed.
Moreover, the suppressed spikes region coincides with the perturbation duration. For a certain perturba-
tion strength and duration, the spikes fired by VCSEL can be completely suppressed during the entire per-
turbation time.

Key words: 1 300 nm-VCSEL; photonic neuron; perturbation; spiking dynamics; inhibition
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