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Abstract

One of the most important topics in nuclear spectroscopy is measuring the life-
times of excited states. These quantities are strongly related to the determina-
tion of reduced transition probabilities, which are rather sensitive to details of
the intrinsic structure of the states. Therefore, such measurements represent a
crucial test for different theoretical models which address different regions of
the nuclear chart. Lifetimes of excited states are well known to cover many
orders of magnitude, but typically they are in the range below nanosecond. Con-
sequently, several methods that are able to perform measurements in these re-
gions have been developed. The ROmanian array for SPectroscopy in HEavy
ion REactions (ROSPHERE) is a spectrometer which allows for sensitive life-
time measurements down to the picosecond range. ROSPHERE is a new 4π
high-resolution γ-ray detector array which was installed at the Bucharest 9 MV
tandem accelerator. The setup consists of up to 25 detectors and it is typically
used in a mixed combination of high-purity Ge detectors and fast LaBr3:Ce scin-
tillation detectors. The multi-detector setup can be coupled with a state of the
art plunger device allowing for lifetime measurements by employing the Re-
coil Distance Doppler Shift (RDDS) [1] or in-beam Fast Electronic Scintillation
Timing (FEST) technique [2]. Recent experiments illustrating the methods and
how this helps our understanding of the complex nuclear phenomena including
nuclear deformation will be presented.
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