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* ADbstract

The metal vapor vacuum arc (MEVVA) ion source can extract high current metal ion beam using the vacuum arc discharge. The vacuum arc discharge occurs between cathode
and anode in the MEVVA ion source, the arc current is concentrated on the cathode surface with small spot. And the cathode surface is melted by concentrated arc current,
therefore cathode is heated, vaporized, and ionized into the plasma state. For these principles, the MEVVA ion source can also extract wide metallic ion species such as the
high melting temperature materials (tungsten, graphite), pure semi—conductor materials (silicon, germanium) into ion beam. And the MEVVA ion source generates the metal
plasma of the multiple charge state. The MEVVA ion source was installed on to the vertical ion beam facility at the Korea Multi—purpose Accelerator Complex (KOMAC). So, the
metal ion beam is directly irradiated by the vertical direction from top site (ion source) to bottom site (sample) and the metal ion beam can irradiate large area. Therefore, the
metal plasma of the multiple charge state is directly extracted and accelerated by the extraction grid. In these reasons, the metal ion beam has energy distribution. In this
study, we conduct the analysis of the metal ion beam charge state with the nickel cathode. The metal ion beam was irradiated by silicon wafer at the same condition, and it is
analyzed by the Dynamic Secondary Mass Spectrometry(D-SIMS). Finally, we measure the metal ion charge distribution.

MEVVA lon Source & Facility inspection
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@ The samples for D-SIMS analysis were o Fig. 5 shows the D-SIMS analysis results of the Cr ion beam. Peaks were

prepared by irradiation of the metal ion deconvolution based on SRIM data, and peak position is similar to the SRIM data.
beam on a silicon wafer.

@ The ion charge state are from Cr'* to Cr4*, and average charge state is 2.24.

. @ There is also on more peak in front of Cr'*, which is the oxide layer on the
@ Fig. 3 shows the metal cathode cathode surface.
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discharge is shown in Fig. 3 (b). < Fig.6 D—SIMS analysis results of the Ni ion beam >

@ Before and after discharge, the
cathode surface was determined
by SEM image, which is shown

@ Fig. 6 shows the D-SIMS analysis results of the Ni ion beam. Peaks were
deconvolution based on SRIM data, and peak position is similar to the SRIM data.

T N | in Fig. 3 (c) and (d). @ The Ni ion beam charge state is also from Ni'* to Ni** similar to Cr, but it can be
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(a) Image of cathode, surface shows craters due to Catnods 18 117
(b) After discharging cathode, vacuum arc discharge. On the @ The Ni also has an oxide peak in front of Ni'*. This is the oxide layer that was first
(c) Cathode surface SEM image before discharge, . oior  the metal plasma s attached to the surface of the cathode. Cathode conditioning is required for a
(d) Cathode surface SEM image after discharge > [ o1o1at64 and etched. certain period of time to remove that oxide layer.

* Conclusion & Future Plan

@ |In this study, the metal ion charge distribution of the metal ion beam extracted from the MEVVA ion source. Then the calculated data and the experiment data were
compared, and the oxide layer peak also was determined.

@ |n the future, we will conduct the conditioning time for oxide layer removal and the determine ion charge distribution charge with operation condition.
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