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Abstract

A thrilling scene in a western often features a cowboy resting next to his fire, suddenly
startling at the crack of a nearby twig. Is this plain fiction, or could it have a real back-
ground? In this lecture, we do not intend to further pursue the fate of the cowboy, but
instead have a look at some imaging techniques that may bring us closer to an under-
standing that underlies the cowboy’s reaction at the fireplace. We will present some basic
principles of magnetoencephalography (MEG), an advanced neuroimaging technique that
enables tracking brain activation with a superior temporal resolution of milliseconds —
a quintessential condition for the monitoring of brain dynamics and the understanding
of information processing in the human brain (and for shooing away an intruder). The
central features of MEG will briefly be addressed in comparison to other neuroimaging
techniques such as electroencephalography and functional magnetic resonance imaging.
We will focus on the methodological foundations of MEG, with an emphasis on the ex-
tremely tiny magnetic fields of the brain, whose acquisition requires, for example, the
application of such a sublime phenomenon as low-temperature superconductivity, and
which can only be interpreted properly using certain signal-processing tricks to unveil the
signal of interest (the breaking of the twig) from a noisy environment (the crackling of
the fire).
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