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Research hypothesis

The global hypothesis of the research project is that there is still unused potency to conduct detailed
soil prospection with a specific soil sensor (EM38DD), based on electromagnetic induction (EMI).
Therefore a number of alternative measurement configurations will be tested, eventually in
combination with detailed information about the micro topography. We aim to evaluate applications
situated in within-field soil mapping and in quaternary-geomorphological and archaeological field
prospection.

Geophysical instrument

Electromagnetic induction (EMI) has been used for some time as a geophysical tool for archaeological
and other research. In a transmitter coil a primary magnetic field is created that induces electrical
currents inside the material under its influence. In their turn these currents generate a secondary
magnetic field. The latter is measured in a receiver coil after zeroing it for the primary field. The in-
phase response of the primary field measures the magnetic susceptibility of the soil, a measurement
which is similarly sensed with a magnetometer. The quadrature-phase response is directly
proportional to the soil electrical conductivity. So EMI sensors can measure two important physical
properties at the same time. Moreover, the measurement is non-invasive and non-destructive. The
depth sensitivity reaches 1.50 m and the horizontal sensitivity is ideal for detecting small features in
the subsurface.

Optimizing operation

With our mobile configuration, we are able to measure 10 hectares in one day on a 2x2 m density or
smaller areas up to 0.5x0.5 m density. The former density is ideal for geomorphologic research or
exploratory archaeological survey. The latter can detect smaller structures related to archaeology. The
data processing involves preparing the data for making maps, filtering for spatial structures and
presenting in a GIS. Additional information is also integrated, like elevation, air photographs and soil
sampling. By optimizing these techniques, the project aims to improve the interpretation of detailed
spatial patterns.

Example
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Aerial photograph of crop marks reflecting varying soil conditions, showing archeological features




Maps of EM38DD measurements on the same field of the aerial photograph.
Left map showing the electrical conductivity or quadrature-phase response,
right map showing the magnetic susceptibility or in-phase response.
Both measurements taken simultaneously at a 2x2 m point density.
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