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Long-lived high spin isomeric states have been found in recent years in the second minimum (the superdeformed minimum) and in the third minimum (the hyperdeformed minimum) of the potential energy of nuclei when displayed as a function of deformations. Their existence  enabled us to consistently interpret the previously observed evidence for the production of element 112 via secondary reactions, and to propose coherent descriptions for heretofore unexplained radioactive decays seen in natural materials. Based on these results accurate mass measurements were performed on natural Th and Au substances. Evidence for long-lived isomeric states  has been obtained in neutron-deficient 211, 213, 217 and 218Th nuclei, in atomic masses 261 and 265, most probably due to the superheavy isotopes 261Rg and 265Rg (element 111), and  in the superactinide region, in a nucleus with mass number 292 and Z=~122.
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