Sputtering of a tungsten surface
by a flux of backscattered light atoms
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The sputtering coefficients and their angular dependences for the bombardment of tungsten with Be and Ne ions are calculated by the
molecular dynamics method. In the case of Ne, there Is good agreement with experiment. The data obtained for the Be-W case are
needed to calculate the impurity inflow during the bombardment of the divertor material, tungsten, by Be ions in the plasma of the ITER
tokamak reactor. The model is proposed that explains the universality of the behavior of the sputtering coefficients in the near-threshold

region when tungsten is bombarded with light ions.
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Fig. 1. Dependence of the sputtering coefficient of tungsten on the
energy of bombarding neon ions.

Fig. 2. Dependence of the sputtering coefficient of
tungsten on the energy of beryllium ions.

Back Scattering Sputtering (BSS) model of surface atoms knocking out
by a flux of backscattered particles.
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Fig. 3. Dependence of the sputtering coefficient of tungsten
by neon ions on the beam incidence angle. The angle is

Fig. 4. Dependence of the sputtering coefficient of
tungsten by beryllium ions on the beam incidence angle.

measured from the surface normal.
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stream of backscattered particles.

In fig. 5 shows the dependences of the coefficients of sputtering of tungsten by ions D, He, Be, Ne.
Calculated data were used for Be; In other cases, experimental data. The energy scale is
normalized to the threshold energy values. For normalization on the absolute scale, the coefficient
K=o (y,)/d? at E/E;=4 was used. Here o(yy,) is the scattering cross section at an angle greater than
Y- 1he coefficient K can be interpreted as the probability of knocking out a tungsten atom by a

As can be seen from Figure 5, the proposed model describes well the behavior of the sputtering
coefficients in the threshold region. Attention is drawn to the fact that the curves for ions of close
masses practically coincide. It is possible to extrapolate data to unexplored cases.
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Fig. 5. Dependence of the sputtering coefficient of
tungsten by various ions in the reduced coordinates.

the ITER tokamak reactor.

CONCLUSIONS

The sputtering coefficients and their angular dependences for the bombardment of
tungsten with Be and Ne ions are calculated by the molecular dynamics method. In the
case of Ne, there Is good agreement with experiment.

The data obtained for the Be-W case are needed to calculate the impurity inflow
during the bombardment of the divertor material, tungsten, by Be ions in the plasma of

The model is proposed that explains the universality of the behavior of the sputtering
coefficients In the near-threshold region when tungsten is bombarded with light ions.
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