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Nuclear fusion can be obtained from fast ignition, where fuel is compressed and heated by

beams to produce plasma. To achieve the density and temperature needed for fusion reaction,

energy deposition in plasma must be well understood. Fast ignition using ion beams is one of

the possible methods to achieve nuclear fusion [1]. Energy deposition from the ion beam is due

to the stopping power of the plasma. To estimate correctly the electron stopping power of a

plasma, free and bound electrons must be considered.
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In this work, stopping power as a result of free and bound electrons in a fully or partially

ionized plasma will be studied, Eq. (1). The free electron stopping power will be analysed

using the dielectric formalism [2], whereas bound electron stopping power will be calculated

through atomic approximations [3]. The data used for the calculations came from experiments

[4] in which hydrogen and argon hot plasmas are shot with up to 10 MeV protons. Plasma

ion densities are ranged between 1019 − 1022 cm−3 and electron temperatures from 10 to 300

eV. In this experimental setup, the data show a regime of reduced stopping power that will be

reproduced early exactly by our theoretical model.

References
[1] M. Roth, et al., Physical Review Letters 86, 3 (2001)

[2] M. D. Barriga-Carrasco, Physical Review E 82, 4 (2010)

[3] M. D. Barriga-Carrasco, et al., Laser and Particle Beams 23, 2 (2005)

[4] S. Chen, et al., Scientific Reports 8, 1 (2018)

47th EPS Conference on Plasma Physics P5.2025


