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Fig. 5. Nuclide chart of elements with Z ≥ 104.16

determination of the physical and chemical properties of elements 112 and
114 in the 242,244Pu+48Ca reactions (such experiments have been performed
in our laboratory in the last two years), further investigations will be carried
out in conjunction with the MASHA set-up.

Another problem is obtaining longer-lived superheavy nuclides. As the
artificial synthesis of nuclei is limited, the possibility of searching for the
most stable nuclei with Z = 106–110 and N ∼ 180 (the estimates are
T1/2 ∼ 104–106 y with high uncertainties) in nature is being considered.
Among the possible candidates for the first experiment, an isotope of ele-
ment 108 (Hs) was chosen. The search for the long-lived Hs isotope in its
chemical homologue — a sample of metallic Os (500 g) — is being performed
in the underground laboratory in Modane (France). The observation of a
single spontaneous fission event (measured as a neutron flash, accompany-
ing the fission process) over a one-year measuring period will correspond
to a concentration amounting to 5 × 10−15 g/g of element 108 in the Os
sample, assuming that its half-life is equal to 109 y. This small value is
∼10−16 times less than the concentration of uranium in the Earth’s crust.



July 16, 2008 11:6 Latest Advances in Atomic Cluster Physics 9in x 6in ch01

10 Yu. Oganessian

Fig. 6. Half-lives of the isotopes with Z ≥ 108 synthesized in cold fusion (open symbols)
and 48Ca-induced reactions (black symbols). The lines trace through calculated α-decay
half-lives obtained in the MM-model.17

In spite of the high sensitivity of the experiment, the chances of finding
surviving superheavy nuclei are small. However, the absence of any effect
will give an upper limit for the half-life of the long-lived nuclide at the level
of T1/2 ≤ 5 × 107 y (shown in Fig. 6).
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