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Abstract: The search for new super-heavy elements is one of the most exciting frontiers of nuclear physics. 
Super-heavy nuclei have been an aim of intense experimental and theoretical research in recent years. This 
effort has culminated in the discovery of 4 new elements. The super-heavy nuclei pose a magnificent 
challenge to nuclear models. For example, theoretical calculations predict existence of the so called super-
heavy island stability associated with spherical magic numbers beyond 208Pb. However, predicted location 
of this island varies depending on a model used. Super-heavy elements also offer a unique laboratory for 
chemistry since relativistic effects are expected to be very strong in these atoms and can even change their 
chemical properties. 

However, the nuclear structure of super-heavy nuclei is not known very well. Because of miniscule 
production cross sections, information about super-heavy nuclei is limited to their basic decay properties. 
On the other hand, trans-fermium nuclei near the deformed magic numbers Z=100 and N=152, which can 
be produced in quantities sufficient to perform nuclear structure experiments, can serve as a testing 
ground for nuclear models which are used to describe super-heavy nuclei. Trans-fermium nuclei have been 
extensively studied at the ATLAS facility at the Physics Division at the Argonne National Laboratory. In 
recent years, these studies have been performed using the newly constructed Argonne Gas-Filled Analyzer 
(AGFA) in stand-alone mode and together with the Gammasphere array of -ray detectors. In this talk, I will 
review the current status and the prospects of the super-heavy element research and illustrate it with 
recent results obtained with AGFA on nuclear rotation, K-isomers, -decay and spontaneous fission in 
trans-fermium nuclei. Among others, the observation of the rotational bands feeding the K-isomers in 
254No, the characterization of the ground-state rotational band in the fissile nucleus 254Rf and the discovery 
of the new isotope 251Lr will be discussed.   

This material is based upon work supported by the U.S Department of Energy, Office of Science, Office 
of Nuclear Physics, under contract number DE-AC02-06CH11357. This research used resources of ANL's 
ATLAS facility, which is a DOE Office of Science User Facility. 
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