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Abstract

In this paper, we investigate ion implanting and sputtering phenomena with Yb ions to
enhance the efficiency of the ion capture and chemical extractions of the ions from a
extractor. To obtain the optimal design and operating parameters of the extractor, we carried
out computer simulation studies over an extensive range of the Yb ion energies and the
incident angles. We found that the comb-type extractor can capture the backscattered ions
efficiently, and that the lower ion energy yields much less sputtering and shallow implanting
that can improve the efficiency in the chemical extraction. The simulation results also show
that operations of the incident angles greater than 70°yield the more backscattered Yb ions
which can be captured on the other surface faced with the incident plane at much lower
energies. Since the larger vaporization heat of materials yields the less sputtering, a SUS316

extractor shows much better performances than the Cu or SUS304 plates.
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A% | A 7]
A A= W | s} o 9% | g3 | HsH| 7Isd | &84 | Hld
HWe| & T N - (g/cc)| (K) | (K) [(KJ/mole)|(KJ/mole)|(J/gK)
(V)
Cr| 24 |51.996|1.18 | 1.85|6.77|1.66| 7.19 |2130| 2945 344.3 16.9 0.25
Fe| 26 |55.847| 1.17 | 1.72 |7.87|1.83| 7.86 |1809| 3135 349.6 13.8 0.44

Ni| 28 [58.700| 1.15|1.62|7.64|191| 890 |1726| 3187 370.4 17.47 0.44
Cu| 29 |63.546| 1.17 | 1.57 |7.73|1.90| 8.96 |1358| 2836 300.3 13.05 0.38
Mo| 42 |95.940|1.30 | 2.01 |7.01|2.16| 10.2 |2890| 4912 598 32 0.25
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Copper % SuUS 304 SuS 316 &
Cu| Yb | Fe | Cr| Ni 3+ Yb | Fe | Cr | Ni | Mo | % Yb
0 6.63 [0.000] 2.98 |0.76] 0.33 | 4.07 | 0.000 | 2.27 |0.57]0.41 [0.09 | 3.34 | 0.000

30 ]9.750.000|4.62|1.10| 048 | 6.20 | 0.000 | 3.51 |0.92]0.63|0.14| 5.20 | 0.000

ZH(°)
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