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Abstract

The development of a lead (Pb) ion beam was initiated because one of the next research project is to study nuclear structure
in the heavier mass number region than currently studied at the RIKEN Nishina Center. In order to evaporate a solid-state
sample with high melting point such as uranium oxide and vanadium in an ion source plasma chamber, a high temperature oven
(HTO) with a tungsten crucible that was able to be heated up to 2000 °C was already developed. On the other hand, the melting
point of Pb is much lower than that of these materials, which raised concerns about the ability to control Pb evaporation amount
using HTO. Therefore, we prepared a test bench to investigate the controllability of Pb evaporation using HTO and measured
the correlation between the heating power applied on the crucible containing the Pb powder and the amount of vapor from the
crucible. Furthermore, the vapor was actually generated from the crucible of HTO installed in the superconducting ECR ion
source (R28G-K), we have successfully extracted the Pb ion beams with several charge states distributed around @ = 25+. In
near future, an investigation of the optimum ion source parameters for the stable supply of the high-intensity Pb>!+ beam will
be initiated.
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Figure 2: Test bench for the Pb evaporatlon using the HTO
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Figure 3: Pb evaporation rate in unit of mg/h as a function of
the crucible heating power Pyro.
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Figure 4: M /@ spectra obtained with the oven heating power
Pyro of 73 W (top) and 125 W (bottom).
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Figure 5: Obtained intensities of the Pb ion beams with the
charge states of 23+, 24+, and 28+ as a function of the crucible
heating power Pyro.
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Figure 6: Schematic of the crucible and water-cooled copper
pipes of HTO. To estimate the heating power Fyto, the volt-
age between the the air-side ends of the copper pipes Vg was
measured.
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