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PREFACE

This Annual Report summarizes the research activities of the Nuclear Physics Division
in the year 2000. The scientific reports are grouped in two sections:

• Reaction Mechanisms and Nuclear Structure
• Experimental Methods and Instrumentation.

The current research program of our Division includes "in-house" activities using the
beams from the Warsaw Cyclotron of the Heavy Ion Laboratory as well as involvement
in research at large accelerator facilities around the world. Most of the work described
throughout this report was carried out as joint efforts of various international collabora-
tions.

During the last year, the first on-line test experiments with the IGISOL separator were
performed, which allowed to estimate the overall efficiency of the device as well as the
evacuation time of the radioactive ions from the ion guide source. The first radioactivity
measurements of short lived isotopes were made with the helium chamber. This work is
being carried out in close collaboration with the Nuclear Spectroscopy Division and the
Heavy Ion Laboratory.

We continued our study of high-energy 7-ray emission in heavy-ion reactions in an
energy range of 4-11 MeV/u. The measured gamma-ray spectra and angular distributions
have been consistently analyzed by taking into account complete and incomplete fusion
processes as well as bremsstrahlung emission. It has been shown that the role of incom-
plete fussion and bremsstrahlung processes increases with increasing relative energy and
strongly influences the derived GDR parameters.

Existing data on precisely measured fusion excitation functions were used to investi-
gate dynamical properties of very heavy nuclear systems, in particular the fusion energy
thresholds. This information is important for predictions of close-contact energy thresh-
olds in reactions considered for future experiments on synthesis of superheavy elements.

We also continued our participation in the FOPI, TAPS and WASA-PROMISE inter-
national collaborations.

We are strongly involved in the FOPI upgrade project, especially in the construction of
the modified TOF scintillation sub-detector BARREL that has been recently completed.
TOF resolution of 110-140 ps for minimum ionising particles has been achieved. The
analysis of "event-by-event" fluctuations in nuclear collisions has been a subject of our
interest for quite some time. Some new results concerning the possible effect of unphysical
fluctuations generated by the response function of the FOPI detector as well as by mixing
of events with different centrality are presented in this report.

The question of mass dependence of subthreshold pion production in heavy-ion col-
lisions was studied with the TAPS spectrometer. The analysis of experimental data ob-
tained with the Ar-beam on several targets, was used to study the effect of pion absorption
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in nuclear matter. The experimental data are well described within a geometrical model,
where pion absorption takes into account the momentum dependence of pion absorption
length.

The nuclear spectroscopy group continued their study of the properties of nuclei in
the region of Z>50 and N<82. K isomers (132mCe,134mNd) were investigated using the
beam from the Warsaw Cyclotron. New results concerning the decay paths and hindrance
factors have been obtained. For this intertesting region of soft gamma deformation, the
experimental results were compared with predictions of a recent theoretical model based
on the band mixing mechanism. Mean lifetimes in the range of picoseconds have been
determined for 10 levels of the 118Te nuclei. This gives the unique opportunity to study
transition probabilities in the ground state band above the band crossing. To explain the
experimental data, an extended version of the IBFM has been proposed.

A new type of rotation, interpreted as the rotation of a large magnetic dipole around
the nuclear spin was recently identified in nuclei in the mass region A«140. In this report
the structure of 141Eu was investigated with the EUROBALL III spectrometer, rotational
bands with strong magnetic dipole transitions showing characteristic features of magnetic
rotation were observed.

As was already mentioned, most of the work presented in this Annual Report results
from close collaboration with our colleagues from many foreign and Polish institutes and
universities. In this place, I would like to express our deep gratitude to all our friends and
collaborators around the world. I would also like to acknowledge the financial support of
the Polish State Committee for Scientific Research (KBN).
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