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            The competition between collective motion and alignment at high spin can be evaluated by measuring two complementary dynamic moments of inertia. The first, I band, measured in ..gamma..-..gamma.. correlation experiments, relates to the collective properties of the nucleus. A new moment of inertia I/sub eff/ is defined here, which contains both collective and alignment effects. Both of these can be measured in continuum ..gamma..-ray spectra of rotational nuclei up to high frequencies. The evolution of ..gamma..-ray spectra for Er nuclei from mass 160 to 154 shows that shell effects can directly be observed in the spectra of the lighter nuclei.
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                    Dynamic moments of inertia in Xe, Cs and Ba nuclei

                    
                        Conference
                            El-Samman, H; Barci, V; Gizon, A; ... 
                            

                    The ..gamma..-rays following the reactions induced by /sup 12/C ions on /sup 115/In, /sup 112/,/sup 117/,/sup 122/Sn and /sup 123/Sb targets have been investigated using six NaI(Tl) detectors in a two-dimensional arrangement. The collective moment of inertia I(/sup 2/) /sub band/ of /sup 118/,/sup 122/Xe, /sup 123/Cs and /sup 128/,/sup 130/Ba have been extracted from the energy-correlation spectra. The behaviour of these nuclei and the observed differences are interpreted in terms of high-spin collective properties. Data are also presented on the effective moment of inertia I(/sup 2/)/sub eff/ of /sup 118/Xe and /sup 130/Ba measured by sum-spectrometer techniques. 13 references.
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                    Nuclear moments of inertia at high spins

                    
                        Conference
                            Deleplanque, M
                            

                    Nuclei with highest angular momentum are discussed. The production of high spin states, and the basic ideas associated with high spin physics are reviewed. Recent developments from continuum ..gamma..-ray studies are presented: the measurement of different average moments of inertia gives new information on the interplay between collective and single particle aspects at high spins. Finally, the exciting possibility of resolving the continuum spectra with new detector systems is examined. 8 references.
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                    Nuclear states and shapes at high spin. [Good review]
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                            Diamond, R
                            

                    As angular momentum is added to a nucleus, the balance of forces acting upon it to determine its shape, moment of inertia, mode of rotation, and type of level structure may undergo a series of changes. At relatively low spins a deformed nucleus will rotate collectively, and one may see the effect of Coriolis antipairing in gradually increasing the moment of inertia. Around spin 12 to 16 h-bar there may be an abrupt change (backbending) when a pair of high-j nucleons unpairs and the nucleons align with the axis of rotation; this process allows the nucleus to slow its collectivemore » rotation. This process, the start of a sharing of angular momentum between single-particle motion and the collective rotation, gives a lower total energy and corresponds to a change toward triaxiality in the shape of the nucleus. At much higher spins discrete ..gamma..-ray transitions can no longer be observed. This is the regime of continuum spectra; all the information on these high-spin states (to 65 h-bar) is contained in these continuum cascades. Knowledge is accumulating on how to study these spectra, experimentally and theoretically, and new techniques offer promise of revealing a great deal of information about the shapes and properties of very high spin states. 71 references, 34 figures.« less
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                    Decay history and magnetic moments at high spin in sup 152 Dy

                    
                        Journal Article
                            Hass, M; Benczer-Koller, N; Kumbartzki, G; ...  - Physical Review, C (Nuclear Physics); (United States)
                            

                    Average magnetic moments as well as information on the time evolution of the continuum structure of {sup 152}Dy at high spin have been obtained using the transient hyperfine magnetic field acting on fast ions traversing a thin, magnetized gadolinium foil. {sup 152}Dy nuclei were populated by the {sup 76}Ge({sup 80}Se,4{ital n}){sup 152}Dy fusion-evaporation reaction at {ital E}({sup 80}Se)=326.5 MeV. The target-ferromagnet arrangement corresponds to a time window of about 70{lt}{ital t}{lt}1100 fs, during which the excited nuclei experience the transient field interaction. The statistical {gamma} rays, as well as the high-energy, {ital E}{sub {gamma}}{gt}1200 keV, {gamma} rays contributing to themore » collective {ital E}2 bump,'' exhibit a negligible precession, in accordance with the very short lifetimes of these states. The precession of the angular distribution of discrete yrast {gamma} rays deexciting the nucleus from spin {ital I}{similar to}35{h bar} down yields an average magnetic moment for states with 43{h bar}{ge}{ital I}{ge}31{h bar}. The resulting {l angle}{ital g}{r angle}=0.21(2) is considerably lower than the collective value {ital Z}/{ital A}{similar to}0.43 and indicates an appreciable contribution from aligned neutrons to the lower-spin region populated within the above time frame. The results are discussed in the framework of model calculations of the {gamma}-ray cascade.« less
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                    Shape transitions at high spin

                    
                        Conference
                            Khoo, T; Chowdhury, P; Emling, H
                            

                    Changes of nuclear shapes at high spin have been observed in several transitional nuclei, including /sup 153/ /sup 154/Dy and /sup 186/Hg. In the Dy isotopes a transition from collective to single-particle character appears at high spin suggesting a change from prolate to oblate shapes. In /sup 186/Hg, decoupled i/sub 13/2/ quasiparticle bands with prolate and oblate shapes may have been observed in two crossing bands. The present discussion focusses on the polarizing effect of high-j rotation-aligned particles on the soft cores of these nuclei. Studies of the decay of the compound nucleus /sup 156/Er, produced at the rather lowmore » excitation energy of 46 MeV in the reaction /sup 64/Ni + /sup 92/Zr, are also reported. Measurements of neutron spectra as a function of ..gamma..-sum energy and of the neutron multiplicity distribution have been performed. Comparison with the results of statistical model calculations suggests a suppression of neutron emission and it is speculated that this might be due to trapping in a superdeformed well.« less
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