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Abstract:
The impressive performance of the brain is the result of the dynamics of two interconnected
networks; the network of nerve cells and the vascular network. We use state-of-the-art photonic
and electrophysiology technologies to study the coupling between these two networks mainly from
a system engineering point of view. In our experiments, we stimulate nerve cells via optogenetics
as we record the induced activity in the vascular and neural networks by optical coherence
tomography, calcium imaging, and electrocorticography. This combination of stimulation and
imaging techniques provide unique features which allow us to study the signaling pathways and
the dynamics of the neuro-vascular units in unprecedented detail. In the presentation, I will
summaries the significance of the problem, the innovative approach we have adapted for this
research, and finally our main experimental procedures and some results.
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