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Abstract: A modification method for Copper target by intense pulsed ion beam (IPIB) irradiation has been reported.
Based on the temporal and spatial distribution models of the ion beam density detected by Faraday cup in the chamber
and the ions accelerating voltage, the energy deposition of the beam ions in Cu is calculated by Monte Carlo method.
Taking this time-dependent nonlinear deposited energy as the source term of two-dimensional thermal conduction equa-
tion, the temporal and spatial ablation process of metal Cu during a pulse time was obtained. Only a little area of mate-
rial is ablated off due to the vaporization compared with the melting ablation area on the surface after a shot. The most
deep melting depth is in the irradiation centre. The melting and vaporizing thicknesses decrease with the increasing dis-
tance from the irradiation centre. The top-layer Copper material in thickness of about 0.2 pm is ablated by vaporization
and the layer in thickness of 1.3 pm is melted after one shot under the ion beam density of 300 A/cm”. The thermal
transportation along the longitudinal direction in the specimens is less than 2.0 um during a pulse.
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Figure 1. Temporal-spatial evolution of temperature of Cu target
centreirradiated by IPIB under theion beam density of 300 A/cm?
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Figure 2. Thetime evolution profile of the target material ablative
process at beam incident center
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Figure 3. Sample material ablation distribution profilein Cu at the
end of apulse
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Figure 4. Sample material melting ablation curvein theCu asa
function of time during a pulse
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Figure 5. The evapor ating ablation evolution profile of shooting
centreand at 4.0 mm and 5.0 mm distances away
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Figure 6. The melting ablation evolution profile of irradiation
centreand at 10.0 mm and 15.0 mm distances away
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Figure 7. Evolution profile of sample material temperaturein the
shooting centre and with 5.0 mm and 10.0 mm deviations
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Figure 8. Temperature contour of Cu after theirradiation of |PIB
under theion beam current density of 300 A/cm?
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