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It is well-justified [1, 2] that the water in the presence of a strong inhomogeneous pulsed electric

field can be saturated with cavities due to the action of electrostriction forces. In this work, we

study electron multiplication in three different configurations of liquid/vapor interfaces, see

figure 1. Electrons, under the action of an electric field, can gain the energy predominantly in

cavities, while the ionization happens in liquid. We use a Monte-Carlo model called Geant4-

DNA [3, 4, 5, 6], which includes the set of the essential electron processes occurring in liquid

water. The geometry a) is a series of liquid/vapour layers. This geometry shows that there is a

Figure 1: Three different models developed using a Monte-Carlo model Geant4-DNA.

maximum liquid layer thickness that allows electron avalanche propagation. The geometry b) is

a series of ellipsoidal cavities, which separates only a few nanometers of liquid. Although this

geometry is along with the electric field strength the same as the geometry a), our results show

that the transversal restriction of the electron motion further decreases the maximum thickness

of the liquid water layer for the avalanche propagation. The last, geometry c) is a long ellipsoidal

cavity and presents the most favourable geometry for the electron multiplication.
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