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Updating the nuclear databases: re-measurement of
the half-life of Sm-146, Gd-148, and Dy-154
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During the last years, an increased effort was put into the measurement of decay data with high precision,
with the ultimate goal of confirming the existent nuclear values and/or lowering their uncertainties. Precise
nuclear data is extremely important in the description of galactic events, in the nuclear dating of samples,
as well in the evaluation of the toxicity of nuclear waste. Surprisingly, the re-evaluated half-life data of a
considerable number of radionuclides (e.g., Fe-60 [1], Se-79 [2, 3], Sm-146 [4]) showed a substantial disagree-
ment with previous values. The repercussions are significant: For example, the shorter measured half-life for
Sm-146 implies a higher abundance of this radionuclide in the early Solar System, and thus, planetary events
dated with the Sm-146/Nd-142 chronometer converge now to a shorter time span than previously estimated.
Similarly to Sm-146, the currently available half-life data of other radio-lanthanides, such as Gd-148 and Dy-
154, are inconsistent or affected by uncertainties even up to 50% [5-7]. Through their pure alpha-decay chain,
Gd-148 and Dy-154 directly influence both the abundance of Sm-146, as well as the natural isotopic compo-
sition of stable Nd, contributing thus to the Sm-146/Nd-142 chronometer. Therefore, an exact knowledge on
the half-life of both Gd-148 and Dy-154 is urgently required.

It has to be mentioned, that reasons for these imprecise nuclear data lie in the difficulty of obtaining samples of
the isotopes of interest in sufficient amounts and purity, together with inherent problematics in performing
such demanding measurements. In this work, that belongs to the initiative “ERAWAST - Exotic Radionu-
clides from Accelerator Waste for Science and Technology”[8], we obtained sufficient amounts of Sm-146,
Gd-148, and Dy-154 by reprocessing irradiated Ta materials available at the PSI accelerator-facilities. The
re-determination of the half-lives of the above-mentioned radio-lanthanides proceeded by successively apply-
ing the “direct”method, which consists in the determination of the number of radioactive atoms in a specific
sample, combined with the measurement of its radioactivity.

Here, preliminary results on the measured half-lives of Gd-148 and Dy-154, together with the first steps to-
wards determining the decay constant of Sm-146, will be presented.
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