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Qarameters were also determined.

/I-\bstract : Pulsed electrical discharges in dielectric liquids are intensively studied due to the wide range of
applications in which they are implicated. Despite the simplicity of the experimental manipulation of these
discharges, the underlying fundamental physics is relatively complex. In this study, we use the electrical
characteristics, voltage and current, of pulsed discharges in water (various applied voltage and pulse width
conditions) to determine the equivalent electrical circuit of the plasma. Based on a Mayr-type model, the
plasma resistance is time dependent, but the inductance is not. Considering that plasma resistivity also
depends on electron density and temperature (Spitzer formula), the temporal evolution of these two
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theoretically calculate plasma properties such as inductance and resistance,

um}, on the other hand, results in an electron temperature of ~1.2 eV.
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Conclusion : The electrical characteristics of this discharge (current and voltage) were experimentally determined under various conditions of applied voltage and pulse width and used to

The inductance of the cylindrical plasma channel was assumed to be time independent, and its average value was used to study the temporal evolution of plasma resistivity, according to a Mayr-
type model. Considering that resistivity depends on electron temperature and density (Spitzer formulal, the evolution of these parameters as a function of time was also assessed. However, the
influence of electron density [measured experimentally) on plasma resistivity was taken to be insignificant, and so, anly the temperal variation in electron temperature was analyzed. The obtained
results demonstrate that electron temperature is highly dependent on plasma radius, with the impact radius (10 um) yielding a value of approximately ~25 eV. The plasma emission radius (~100

Our approach in determining some plasma properties based on an equivalent electrical circuit is approximative, at best. Nevertheless, the results reported herein demonstrate that the temporal
evolution of electrical charactaristics, mainly the current, can be directly related to variations in electron temperature and/for plasma radius




Abstract : Pulsed electrical discharges in dielectric liquids
are intensively studied due to the wide range of
applications in which they are implicated. Despite the
simplicity of the experimental manipulation of these
discharges, the underlying fundamental physics is
relatively complex. In this study, we use the electrical
characteristics, voltage and current, of pulsed discharges
in water (various applied voltage and pulse width
conditions) to determine the equivalent electrical circuit of
the plasma. Based on a Mayr-type model, the plasma
resistance is time dependent, but the inductance is not.
Considering that plasma resistivity also depends on
electron density and temperature (Spitzer formula), the
temporal evolution of these two parameters were also
determined.
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Conclusion : The electrical characteristics of this discharge (current and voltage) were
experimentally determined under various conditions of applied voltage and pulse width
and used to theoretically calculate plasma properties such as inductance and resistance.
The inductance of the cylindrical plasma channel was assumed to be time independent,
and its average value was used to study the temporal evolution of plasma resistivity,
according to a Mayr-type model. Considering that resistivity depends on electron
temperature and density (Spitzer formula), the evolution of these parameters as a function
of time was also assessed. However, the influence of electron density (measured
experimentally) on plasma resistivity was taken to be insignificant, and so, only the
temporal variation in electron temperature was analyzed. The obtained results
demonstrate that electron temperature is highly dependent on plasma radius, with the
impact radius (10 um) yielding a value of approximately ~25 eV. The plasma emission
radius (~¥100 um), on the other hand, results in an electron temperature of ~1.2 eV.

Our approach in determining some plasma properties based on an equivalent electrical
circuit is approximative, at best. Nevertheless, the results reported herein demonstrate
that the temporal evolution of electrical characteristics, mainly the current, can be directly
related to variations in electron temperature and/or plasma radius.
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