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Fig. 1. Cavitation of liquid water and electron—water colli-

sion process under electrostriction!.
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Table 1.  Ionization levels and excitation level parameters.

B BEL) B;j(j=1,2,5)/eV U (j=1, 2, 5)/eV ke E;(j=6, 7, 10)/eV
1b, 10 30 AB, 8.40
3a, 13 40 B'A, 10.10
1b, 17 50 Ryd A+B 11.26
2a, 32.2 60 Ryd C+D 11.93
la; 539.7 700 Diffuse bands 14.10
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Fig. 2. Simulation flow chart of electronic transport in water.
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Fig. 4. Front and left views of electron trajectories in water (E = 100 eV).
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Fig. 11. Number proportion and energy consumption pro-

portion of electron-water molecule excitation and ionization

collision.
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Fig. 12. W values at different electron energies.
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Abstract

The transport characteristics of electrons are crucial for the initiation and development of pulse discharge
in water. In this work, we develop a physical model of electron transport that consides elastic and inelastic
collision cross sections. The purpose of this study is to investigate frequency variations of elastic collisions,
ionization and excitation collisions with different initial electron energy values, and to explore the characteristic
of electron energy loss in water. The Monte Carlo method is employed to track structure characteristics of
electron transmission and scattering under varying energy values. The results show that the electrons of lower
energy (~20 eV) are significantly impacted by the water molecule scattering, hence their transmission capacities
are weakened. When the incident energy of electron reaches 100 eV, the scattering deviation distance is roughly
equivalent to the transmission depth, about 6-8 nm, and the maximum deviation angle g, ~ 60°. When the
electron incident energy is in a range of 10-1000 eV, the number of elastic collisions is much greater than the
number of excitation and ionization collisions, and the number of ionization collisions and excitation collisions
increases significantly with the increase of electron energy. The higher the electron incident energy, the greater
the energy loss is. However, the energy loss decreases sharply with the extension of penetration distance. For
the ionization collision, the average ionization energy loss, W, decreases rapidly with the increase of electron
energy, and ultimately maintains at a level of 20-30 eV, which is consistent with the experimental results

reported.
Keywords: electrostrictive effect, electron transport in water, transmission and scattering, collision type
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