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Binding of features and information which are processed at different cortical areas is generally supposed to be achieved by synchrony despite the non-negligible
delays between the cortical areas. We study the dynamics and synchronization properties of a simplified model of the thalamocortical circuit where different cortica
areas are interconnected with a certain delay, that is longer than the internal time scale of the neurons. We find that the thalamus could serve as a central subcortica
area that is able to generate zero-lag synchrony between distant cortical areas by means of dynamical relaying (Vicente et al., 2008). Our results show that the mode
circuit is able to generate fast oscillations in frequency ranges like beta and gamma bands triggered by an external input to the thalamus formed by independent
Poisson trains. We propose a control mechanism to turn “On” and “Off” the synchronization between cortical areas as a function of the relative rate of the external
input fed into dorsal and ventral thalamic neuronal populations. The current results emphasize the hypothesis that the thalamus could control the dynamics of the
thalamocortical functional networks enabling two separated cortical areas to be either synchronized (at zero-lag) or unsynchronized. This control may happen at a fast
time scale, in agreement with experimental data, and without any need of plasticity or adaptation mechanisms which typically require longer time scales.
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Cortico-cortical synchrony controlled by external Mean firing rate, multiple oscillatory frequency and Results are robust against cortico-cortical connectivity.
driving innervated into the thalamic populations. Signal/Noise can be quantified from highly fluctuating
systems by averaging over trials.
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(e,f) can appear in the thalamocortical system with large cortico-cortical connections .
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