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Abstract

The phenomenon of the capacitance increasing by the medium has been explained by dielectric
polarization up to now, or polar origin. The medium capacitance theory has been established after
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rock capacitance had been found from the phenomenon of the first and second voltage in induced
polarization in geophysical exploration. The article compared the common ground and the differ-
ence between the two theories, which is very important to the theory of medium electrical prop-
erty. The complex capacitance formula of medium capacitance theory, the Debye and Schweidler
formula, has no difference mathematically. The charging and discharging formula of the capacit-
ance origin is the same as Schweidler relaxation formula mathematically. There is no assumption
in the conduction of the capacitance origin formula, but there is an assumption in the conduction
of the polar theory formula. The assumption of formula conduction in the polar origin is actually
the well-known fact of the voltage changing during a capacitor charging and discharging, which is
adopted by capacitance origin formula conduction. The direction of charging discharging current
in capacitance origin fits the fact, but not the polar origin. During the testing and calculating me-
dium capacitance procedure using bridge system, the polar origin has in fact assumed capacitor
shunted with a resistor. According to the capacitance origin, there will be no changes of medium
capacitance with frequency changing in the modified bridge circuit by capacitance origin. The ca-
pacitance origin has explained the first and second voltage in the medium with no electric plates,
but not the polar origin.
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Table 1. Given value of capacitor and resistor of dielectrics

= 1. RSB EEEZR(C, = 0.000005F)

Cl Cz C3 C4 Cs Cé
1 9.00E—06 7.00E-06 5.00E—06 0.000003 0.000002 0.000001
2 5.00E-06 4.50E-06 4.00E-06 0.000003 0.000002 0.000001
3 0.000005 0.0000045 0.000004 0.000003 0.000002 0.0000015
4 0.000003333 0.000003333 0.000003333 0.000003333 0.000003333 0.000003333
R] Rz R3 R4 R5 R(,
1 30 5 1 0.1 0.01 0.001
2 3 2 1 0.5 0.3 0.2
3 3 2 1 2 1 2
4 6 6 6 6 6 6
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Figure 1. Semicircle curve of equivalent C, and periodic electrical loss C,
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Figure 2. Arc curve of equivalent C, and periodic electrical loss C,
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Figure 3. Slope curve of equivalent C, and periodic electrical loss C,
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Figure 4. Multimodal curve of equivalent C, and periodic electrical loss C,
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