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Dynamics in Cortical Network of Resonator neurons
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Recent electrophysiological recording revealed that some types of neuron
showed relatively strong response for specific frequency under their subthreshold level. Single
neuronal property of such the subthreshold resonance was well examined, however, network behavior of

the resonator is unclear. Particularly, its roll in circuit formation through the synaptic
plasticity which provides higher order cortical function such as learning and memory is still
unknown. In the present study, it is computationally examined how the resonator network stores the
ingorm@tion of external stimuli and modifies network connectivity under the oscillatory background
and noise.
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Attentional modulation of visual system
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Background

frequency Without noise Moderate noise Extremely strong noise

40 Hz Non-uniform Uniform l Uniform
Frequency

selectivity

50 Hz Non-uniform Non-uniform Uniform

Table 1



PR —
[e)I0]
[

: Individual trials
: Average over trials

-
N

-
o N

@
—
/

Frequency dependent weight difference
between 40 and 50 Hz background [mS]

6 \
2/ !
0]

0 5 10 15 20 25

x104
Noise intensity (Diffusion constant D) [mV2/ms]

Figure 4

1
Taishi Matsumura, Tetsuya Yuasa, Siu Kang® “Cortical learning through the
spike-timing-dependent plasticity modulated by intrinsic membrane potential
fluctuation” , Journal of Advanced Simulation in Science and Engineering, , 2019
Vol. 6(1) pp.32-42, https://doi.org/10.15748/jasse.6.32

3
Taishi Matsumura, Tetsuya Yuasa, Siu Kang® *“ Cortical learning through the
spike-timing-dependent plasticity modulated by the intrinsic membrane potential

fluctuation” , International Conference on Simulation Technology (JSST2018) pp.1-4
2018

Taishi Matsumura, Tetsuya Yuasa, Siu Kang® “ Inhibition-mediated organization of
cortical circuit through the spike-timing-dependent plasticity” , Nonlinear Theory and
Its Applications (NOLTA) 2017 pp.1-4, 2017

Taishi Matsumura, Tatsuo Kitajima, Tetsuya Yuasa, Siu Kang®™ “ Synaptic learning of the
resonator network interacting with oscillatory background and noise” , The 9th Eurosim
Congress on Modelling and Simulation, 2016

0



€y

@



