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Local field potentials (LFP), the low-frequency part of
the electric potential recorded extracellularly in the
brain, is a well-established measure of neural activity at
the population level. However, the origin and the nature
of the LFP make it harder to interpret than other electrophysiological signals such as spikes. Two problems
intertwine here: first, the extracellular field spreads over
significant distances from the generating population;
second, the recorded signal is typically a combination of
contributions from several sources. The former problem
is often addressed by reconstructing the underlying currents using Current Source Density (CSD) analysis. To
solve the latter issue we have employed in the past the
combination of CSD and Independent Component Analysis (ICA) [1].
Here we test the combination of CSD analysis [2] and
ICA on simulated LFP data obtained from a computational model of a single thalamocortical column [3,4].
We test how the components obtained by analyzing the
full LFP are related to the ‘building blocks’ of population
activity, that is the specific synaptic activations of individual populations of neurons. We show which populations can possibly be recorded with a limited number of
electrodes and in the presence of noise, and discuss the
limitations of the approach and ways to improve the
reconstructions.
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