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Theoretical study of the physical mechanism of isotope effects in deuterium
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In this study, the cause of the increase in electron current, which is one

of the isotope effects in a deuterium negative ion source, was investigated using both an analysis
with a zero-dimensional model that takes into account the atomic and molecular collision processes
between hydrogen and deuterium, and a numerical simulation for electron transport analysis
(KEI0-MARC code).

First, for the zero-dimensional model, the results shows that the plasma density is approximately
1.7 times higher for deuterium due to differences in the effective reaction rate coefficients for
ionization of hydrogen and deuterium and the transport loss time constant of positive ions. Similar
results are also obtained with the KEIO-MARC code. From the above, it is made clear that the
increase in electron current due to deuteration is caused by differences in the effective reaction
rate coefficients for ionization and the effective confinement time of positive ions.
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