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PREFACE

This Annual Report summarizes the research activities of the Nuclear Physics Division
in the year 1999. 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-housea.ctivities 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 thro-
ughout this report was carried out as joint efforts of various international collaborations.

During the last year, the first on-line test experiments with the IGISOL separator
were performed. 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 distribu-
tions from 12C+ 58)64Ni reactions have been consistently analyzed by taking into account
complete and incomplete fussion processes as well as bremsstrahlung emission. It has been
shown that the contribution of incomplete fussion and bremsstrahlung processes increases
with increasing relative energy and strongly distorts the derived GDR parameters.

We also continued our participation and active involvement in the FOPI, TAPS and
WASA-PROMISE international collaborations. We are strongly involved in the FOPI
upgrade project especially in the construction of the modified TOF scintillation subde-
tector BARREL.

The problem of the mass dependence of subthreshold pion production in heavy-ion
collisions was studied with the TAPS spectrometer. The analysis of the experimental data
obtained with the Ar-beam on several targets, from carbon to gold, is in progress.

A new method of reconstructing neutral pion momenta from measurements of two
decay photons has been developed. Carefull analysis of the measurement errors revealed
that the 77 invariant mass window for events selected for the reconstruction should be
much narrower than commonly used.

The nuclear spectroscopy group continued their study of the properties of nuclei in the
region of Z>50 and N<82. In addition to 30 negative parity states reported last year, some
30 new levels for 119I were identified. Altogether, lifetimes for 60 levels in 9 bands were
measured. This allowed the group to determine about 100 B(E2) and B(M1) transition
probabilities. Mean lifetimes have also been measured for superdeformed bands of the
145Gd nucleus with the Doppler-shift attenuation method. The extracted quadrupole
moments made it possible to make a more conclusive assesment of which orbitals are
active in the configurations of SD bands. In another study, the nuclear structure of 142Gd



Preface

was investigated with the EUROBALL spectrometer. The identified rotational bands with
strong magnetic dipole transitions show characteristic features of magnetic rotation. The
expected Ml multipolarity of the in-band transitions has been confirmed by an analysis
of the linear polarisation. The results are well reproduced within the framwork of the
tilted axis cranking model.

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 Committee for Scientific Research (KBN).
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