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Recently, in a study of the 16O + 197Au [1,2] and 28Si + 181Ta [3] reactions near and
below the Coulomb barrier, long-lived high spin isomeric states have been found
by us in the second and third well of the potential-energy surfaces. Such isomeric
states have very unusual physical properties. In addition to their very long lifetimes,
much longer than of their corresponding ground states, they have very unusual decay
properties. They may decay by 5 to 7 orders of magnitude enhanced alpha particles,
in transitions from the second or third well of the potential in the parent nuclei to the
respective well in the daughters, or by very retarded alpha particles, in transitions
from the second well in the parent nucleus to normal states in the daughter, or from
the third well in the parent to the second well in the daughter. They also may decay
by long-lived proton activities, in transitions from the second well in the parent
nucleus to the normal states in the daughter. Experimental evidences for all these
new phenomena will be presented in the conference.
The existence of long-lived isomeric states in the second and third well of the po-
tential is very important when the production of superheavy elements is considered.
Because of the very much reduced extra-push energy needed for their production,
they may be produced much easier than the normal states, in reactions between
very heavy nuclei. In particular, the discovery of the long-lived superheavy element
with Z = 112 [4-7] can consistently be understood.
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