Appendix

At the plasma conditions presented here the electrons and the ions have different temperatures,
and collisions between thermal particles and fast beam particles are considered. Therefore, the
formulae for the Coulomb logarithm L = In (A) applicable for collisions between species with

different temperatures, as reported in Ref. [1] were used to calculate L:

2ac

L= L"+In (ZIZZ—)——

The classical Coulomb logarithm is:

ct = In (22

Tmin

)

The charges of the colliding particles are Z; and Z,, a is the fine-structure constant, w is the

relative velocity, c is the velocity of light, A, is the species dependent Debye length and 7y, =

Z1Z,e? . - . mim, -
2 is the minimum value of the impact parameter, and m = ——= is the reduced mass
4TEgMU my+my

of the colliding particles.

The Debye length is given by:

)1/2

The temperature and the number density of the species are T; and n;. The temperature of the
2

projectile particles is derived from the relative velocity u, T = %

The Coulomb logarithm is calculated for collisions of the proton beam and the alpha particles

with electrons, boron ions and protons. Figures Al and A2 show the velocity dependent

Coulomb logarithm for collisions of the proton beams and alpha particles during their slowing

down in neutral plasma with temperature and density given in table 1. The stopping time of the

proton beam and the alpha particle are sensitive to the Coulomb logarithm for collisions with

electrons. A lower value of the Coulomb logarithm leads to higher stopping time for the proton

beams as well as for the alpha particles.
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Figure Al: The Coulomb logarithm as function of the proton beam velocity for neutral plasma

conditions in table 1.
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Figure A2: The Coulomb logarithm as function of the alpha particle velocity for neutral plasma

conditions in table 1.
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