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The giant dipole resonance (GDR) is one of the most fundamental nuclear excitations and dominates the dipole
response of all nuclei. Its evolution from a single-humped structure to a double-humped structure is consid-
ered as one of the most direct signatures of collectivity and nuclear deformation. Yet, its -y-decay behavior,
despite being a key property, is still mostly unknown.

Recently, novel data on the y-decay of the GDR of the well-deformed nuclide ***Sm and the spherical nuclide
140Ce were obtained through photonuclear experiments at the HIvS facility. Individual regions of the GDR
were selectively excited by HIyS’ intense, linearly-polarized and quasi-monochromatic y-ray beam. This en-
abled an excitation-energy resolved determination of the GDR’s y-decay behavior. For **Sm in particular,
the obtained data allow for a first experimental test of the commonly accepted K-quantum-number assign-
ments to the double-humped GDR observed in deformed nuclei.

This work was supported by the State of Hesse under the grant Nuclear Photonics within the LOEWE program
and within the Research Cluster ELEMENTS and by the U.S. Department of Energy, Office of Science, Office
of Nuclear Physics, under award numbers 97ER41041 and DE-FG02-97ER41033.

Primary authors: KLEEMANN, J6rn (IKP, TU Darmstadt, Germany); FRIMAN-GAYER, U. (TUNL and Duke
University, Durham, NC, USA); ISAAK, J. (IKP, TU Darmstadt, Germany); PIETRALLA, N. (IKP, TU Darmstadt, Ger-
many); WERNER, V. (IKP, TU Darmstadt, Germany); AYANGEAKAA, A. D. (TUNL, Durham, NC, USA and UNC,
Chapel Hill, NC, USA); BECK, T. (IKP, TU Darmstadt, Germany and FRIB, MSU, East Lansing, ML, USA); CORTES,
M. L. (IKP, TU Darmstadt, Germany); FINCH, S. W. (TUNL and Duke University, Durham, NC, USA); FULGHIERI,
M. (TUNL, Durham, NC, USA and UNC, Chapel Hill, NC, USA); GRIBBLE, D. (TUNL, Durham, NC, USA and UNC,
Chapel Hill, NC, USA); IDE, K. E. (IKP, TU Darmstadt, Germany); JAMES, X. (TUNL, Durham, NC, USA and UNC,
Chapel Hill, NC, USA); JANSSENS, R. V. F. (TUNL, Durham, NC, USA and UNC, Chapel Hill, NC, USA); JOHN-
SON, S. R. (TUNL, Durham, NC, USA and UNC, Chapel Hill, NC, USA); KOSEOGLOU, P. (IKP, TU Darmstadt,
Germany); KRISHICHAYAN (TUNL and Duke University, Durham, NC, USA); PAPST, O. (IKP, TU Darmstadt,
Germany); SAVRAN, D. (GSI, Darmstadt, Germany); SENSHARMA, N. (TUNL, Durham, NC, USA and UNC,
Chapel Hill, NC, USA); TORNOW, W. (TUNL and Duke University, Durham, NC, USA); WILLIAMS, A. (TUNL,
Durham, NC, USA and UNC, Chapel Hill, NC, USA)

Presenter: KLEEMANN, Jorn (IKP, TU Darmstadt, Germany)

Session Classification: Clustering and shape-phase transitions in nuclei and other physical sys-
tems

Track Classification: Clustering and shape-phase transitions in nuclei and other physical systems



