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The purpose of this study is to develop and to evaluate the alternatives for
the triple point of mercury used in the 1TS-90 for proposing a mercury-free practical temperature
scale as the best approximate of the thermodynamic temperature. As alternatives to the triple point
of mercury, which is essential for realizing the ITS-90 in low-temperature, we focused on the triple

point of carbon dioxide, sulfur hexafluoride, and xenon. In this study, these alternatives have
successfully been realized with uncertainties equivalent to those of the triple point of mercury. A
mercury-free temperature scale has also been constructed using these alternative fixed points and
compared with the 1TS-90, demonstrating equivalence in uncertainty. Furthermore, to provide the
thermodynamic temperature of the alternative fixed points, a low-temperature AGT has been developed
using which highly accurate thermodynamic temperature at the triple point of mercury has been
measured.
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