SHAPE CO-EXISTENCE AT THE OUTER EDGES OF STABILITY*

M. P. Carpenter,! F. G. Kondev,! R. V. F. Janssens,! K. Abu Saleem,! I. Ahmad,! M.
Alcorta,! H. Amro,"? J. Caggiano,! J.A. Cizewski,® M. Danchev,* C.N. Davids,! D.J.
Hartley,* A. Heinz,! B. Herskind,® D.J. Jenkins,® T.L. Khoo,! T. Lauritsen,! C.J. Lister,!
W.C. Ma,® G.L. Poli,! P. Reiter,! J. Ressler,” W. Reviol,® L.L. Riedinger,* D.G. Sarantites,?
D. Seweryniak,! S. Siem,"® M.B. Smith,> A.A. Sonzogni,! P.G. Varmette,? and I.
Wiedenhover! 10

v Argonne National Laboratory, Argonne, Illinois 60439
2 Department of Physics, Mississippt State University, Starkville, Mississippi
3 Department of Physics and Astronomy, Rutgers University, New Brunswick, NJ
* Department of Physics and Astronomy, University of Tennessee, Knozville, Tennessee
® The Niels Bohr Institute, DK-2100, Copenhagen, Denmark
 Oliver Lodge Laboratory, University of Liverpool, Liverpool, UK
" Department of Chemistry, University of Maryland, College Park, Maryland
8 Department of Chemistry, Washington University, St. Louis, Missouri
 Department of Physics, University of Oslo, N-0316 Oslo, Norway
10 Department of Physics, Florida State University, Tallahassee, Florida

Above N=82, the proton dripline follows closely the outer edges of the well deformed rare-
earth region, and the ground states of nuclei which make up the dripline here are expected
to have spherical or weakly deformed prolate shapes. Our recent experimental studies have
concentrated in the upper portion of this region, namely the study of excited states in Os
(Z=176) through Pb (Z=82) isotopes located in the vicinity of the proton dripline. One of our
principle motivations has been to characterize the evolution of shape from the well studied
deformed region to the near spherical ground states deduced for the proton emitters.

In-beam v-ray studies of such heavy systems far from stability are hampered by the large
fission cross sections associated with the heavy-ion fusion reactions which are used to produce
these proton-rich nuclides. However, the use of recoil separators allows one to easily distinguish
fusion-evaporation residues from fission products. In addition, all nuclides in this region which
lie at the dripline or beyond, decay via charge particle radioactivity. As a result, the recoil
decay tagging (RDT) technique can be utilized allowing for in-beam v-ray studies of nuclides
produced with sub-ub cross-sections. By coupling the Fragment Mass Analyzer (FMA) with
Gammasphere, the high-spin structure of a number of nuclides in this Os-Pb region have been
investigated. In addition, complimentary decay studies of these same nuclides has allowed, in
several instances, spin/parity and excitation energy assignments for all observed states. Results
to be discussed include: (1) the characterization of the ground state deformations in proton
unbound Ir and Au nuclei, and (2) the identification of two isotopes, "> Au and " Hg, where
structures built on three distinct shapes at low excitation energy have been observed.

*This work was supported in part by the U.S. DOE, under Contract No. W-31-109-ENG-38.
[1] F.G. Kondev et al. Phys. Lett. B 512 (2001) 268.
[2] F.G. Kondev at al. Phys. Lett. B 528 (2002) 221.



