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DC potential imaging of a granite surface
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We are planning to perform resistivity imaging of small-scale ("10cm) rock samples. Resistivity imaging of objects with
geophysical scales ("100 km) have been carried out for quite a few targets. However, it is unclear how the resistivity structure:
with such scales are quantitatively related with mechanical structures including fractures and cracks. In contrast, mechanic:
structure of rock samples with laboratory scales (10 cm) can be directly observed. For this reason, resistivity imaging of rock
samples possibly clarifies quantitative relationship between mechanical structure and resistivity structure.

To achieve resistivity imaging, it is necessary to inject electric current into a resistive rock sample and to measure the potentie
distribution on it. In our previous works, we have established a high-density electrode arrangement on surface of rock samples.W\
measured the potential distribution by using electrometers with a high input impedance of over 200T ohm (Suzuki et al ., 2017
JpGU). However, obtained values of voltages have not been stable, possibly because of two reasons. First, current intensity
the injected current (over 1nA) to the sample is not very stable. Second, injected current is leaked through an electrometer.

In the present work, we have made the following two improvements to the measurement of voltage distribution. First, we use
a new direct current source with a maximum voltage of 110 V that can control intensity of the current with an accuracy of a few
nA. Second, we use differential measurement method to prevent leakage current through the LO terminals of electrometers.|
differential measurement, HI terminals connected to potential electrodes and each LO terminal is connected to LO terminal o
current source. Because the input impedance of HI terminal is much higher than insulation resistance between LO termine
and ground, we can expect no leakage current from terminal of electrometer. We also use Guarding to remove leakage curre
through cable. In the Guarding, the signal line is surrounded by a conductor with high impedance. By keeping the voltage of the
surrounding to the signal voltage, leakage current is avoided.

Abovementioned improvements of measurement method produce the following result. Intensity of the direct current injectec
to a rock sample are kept stable during more than one hour with the order of 10730 nA. Leakage current is prevented by th
differential measurement, which is confirmed by a fact that there was no leakage current from the HI to LO terminal of the current
source. The time required for the measured values of potential differences to be stable is reduced to several ten seconds.Beca
of these improvements, we have succeeded to obtain measurement values of the potential with high precisions.
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