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During the initial stage of plasma formation in water due to strong pulsed electric field, water is

subjected to polarization and electrostrictive forces. If the field and its change are high enough,

water acts as a compressible fluid. The electric forces exert negative pressure that initiates the

breakdown of water. To explain the initiation of discharge in water, it is essential to understand

the conditions under which this process takes place [1].

The effects of electric field on liquid dielectrics can be modelled with compressible fluid dynam-

ics. The governing equations are the transport equations for mass, momentum and energy [2].

The effect of electric field is incorporated in the momentum equation as the source term:
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where ρ is the fluid density, ε is the relative permittivity, ~E is the electric field and ε0 is the

vacuum permittivity.

Figure 1: Top: Change of refractive index

distribution in water after electric pulse from

elliptical electrode. Bottom: Predicted inter-

ference pattern.

One of the experimental techniques that can be used

for the validation of the numerical model in the

study of breakdown of water is interferometry [3].

Analysis of interference patterns can provide in-

formation about the distribution of refractive index

which is a function of fluid density.

Here we study the computation of interference pat-

terns from the density distribution obtained from

fluid simulations as indicated in fig.1. Predicted in-

terferograms can be used to provide valueable in-

sight and interpretation for experimental results.
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