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Stopping power and energy loss for protons in Be plasmas
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Stopping power (SP) for ions in plasmas is a ba-
sic and old problem, which data is important for
heavy ion driven inertial fusion and heavy ion
transport in hot matters. So far there are some rele-
vant experiments and many theoretical researches.
Last year [1] the energy loss of proton at projectile
energy Ep = 15MeV was measured in cold and par-

tially ionized Be materials at sold density with tem-
perature Te =32eV and length L= 532 pum . Energy

loss was found a little higher than that in cold tar-
gets.

Ab initio calculation of SP is necessary for par-
tially ionized plasmas. At 1998 Wang et al [2] made
the first such work in Au plasmas by the local den-
sity approximation (LDA) based on average atom
model (AA model) [3]. In the model the stopping
power can be divided into two part the inelastic and
plasma wave stopping although the inelastic part is
not obtained by the calculation of inelastic proc-
esses. Sometimes at high Ep Bethe equation is used

to get the inelastic contribution, where the average
ionization energy <[> obtained by some phenome-
nal methods [4], as well as the plasma wave stop-
ping, where <I> replaced by electron plasma fre-
quency [5]. In recent year some improvements are
made by us [6] for ab initio calculation of SP in
plasmas where the inelastic processes are calculated
in detail and velocity distribution for free electrons
in plasmas is revised. In the present work our re-
sults are compared with the experimental data to-
gether with the other models. The above figure
gives the SP as a function of Ep for proton in Be

plasmas, where the words bound, free and total
mean the contribution from inelastic and electron
plasma wave and their total result, respectively.
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Difference between ours and LDA fro plasma wave
contribution at lower Ep is found mainly come from

different velocity distribution of free electron at
plasmas, which is shown in the following figure.
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The following table presents the energy loss from
experiment and different models. New experiments
are suggested to test which one is better for LDA
and our model.

Table | Energy loss AE' (MeV) for E;=15MeV, 1.77glec and L=332 ym

Simulation
1, Expt Our LDA
model | Ref[1] | Ours | Ref[1] | Ours
Cold | 271~272 | 271 | 280 | 2.81
126V |2.85~298 | 287 | 285 | 289 | 290 |24
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