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currents, the used frequencies are lower than 100
kHz. According to the low induction number
(LIN) approximation, conductivity is in quadra-
ture out of phase from the transmitter moment
which allows the measurement of the magnetic
susceptibility on the in-phase part of the signal.
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entations. We try here to expend the multi- sensitivity to the electrical conductivity.
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Studies on soil samples and TDEM measure- 4335260
ments in the field have shown that the magnetic
susceptibility is a complex quantity (Mullins and
Tite 1973, Dabas and Skinner 1993). According
to the dispersed single-domain grain theory, the
imaginary part kqu called the magnetic viscosity . B % T % %
and the real part Kph of the magnetic SUSCGptibﬂ- Instrumental digits (ppm) Instrumental digits (ppm) ) Instrumental digits (ppm)

ity are linked by the following relation. It means For the In-phase component of the raw signal, some differences, especially to the north part of the Processmg and interpretation

that the (ljn—phaje 't“agnet!f SUS((;etF;]tlblhiy |fs ahfre- map are related with the conductivity effects. Offsets for each frequency and each component sug-
quency dependent quantity and the out-ot-phase gest the requirement of a calibration.

magnetic susceptibility a non-dependant one. In
common soils the quadrature part of the mag-
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esting for determination of the size of the mag- _ _ 5 _ (less affected by the dielectric permittivity)

netic grains and is related to the nitrogen and '
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chaeological site of Almiriotiki magoula, in Al-
myros, Thessaly (Greece) to map the spatial orga-
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we used the GEM2 (Geophex, Itd). It is a swocco B |asewo . I Hz. The instrument was carried at an altitude of
broad-band instrument with a coil spacing of . ! . 0.3 m from the ground.
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strument is not a simple dipole-dipole one be- 43393001 - 43393001 - 43303001 GRSMERERSE SRR L Due to_the mformaygn born by the complex
cause It includes a bucking receiver coil at 1.035 - | | magnetic - susceptibility such measurements

open new paths in soil properties’ mapping that

m from the transmitter coil and the measured 4339260- will be very interesting to study. The use of

quantity Is the difference between responses at

the two receiver coils. Any interpretation must | TU“"ftr)eqU?nCYf can also bellmptm\i%% Ijl(—)lr I?-
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of the low frequency range (Huang and Fraser
2002). Still, effects of polarization are probably
not negligible and this property needs to be

.+~ 4339260+ ; - 4339260+ e T . -

4339220 - 4339220 - 4339220+

()

0 {j‘

o

o o P 9% 2 B
Quadrature part of the magnetic

— The response generated by the susceptibility (105 S.1.) Conductivity (mS.m) taken into account for a precise determination of

Imaginary part of the complex sus- The conductivity is relatively high which explains its contribution in the in-phase components of the conductivity

ceptibility adds algebraically to the the raw signal for the highest frequencies. For the in-phase magnetic susceptibility the three differ- |

one generated by the conductivity in ent frequencies show different zero adjustments partialy induce by a poor calibration and by the

the quadrature out-of-phase compo- complex variation of sign of the anomaly with depth in HCP. Nevertheless, with some a priori on Aknowledgment

nent of the signal. the context, it could be also informative about the depth of detected features. One observes that the

relationship between quadrature and In-phase values is not far from the 6% value and that quadra- This work was performed in the framework of
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