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PREFACE

This Annual Report summarizes the research activities of the Nuclear Physics Division
in the year 1997. 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 has been carried out as joint efforts of various international col-
laborations.

Our in-house research of nuclear structure and reaction mechanisms include investi-
gations of the giant dipole resonance, studies of nuclear dissipation, Coulomb excitations
and spectroscopy of nuclei around A=130. During the last year substantial progress has
been made in completing the ISOL/IGISOL project. After setting the isotope separator
in operation off-line, it is now being prepared for the on-line operation. We hope to finish
this project by the end of 1998. This work is being carried out in close collaboration with
the Heavy Ion Laboratory and the Soltan Institute for Nuclear Studies.

We have completed our study of the GDR decay of hot rotating 76Se* using the beam
from the Warsaw Cyclotron and the JANOSIK set up. The results show clear evidence
for the deformation of this nucleus at an excitation energy of 45 MeV. These studies were
extended to higher excitation energies in experiments with 12C beams at the University
of Washington Superconducting Linear Accelerator.

We continued our participation and active involvement in the FOPI, TAPS and WASA-
PROMISE international collaborations. The FOPI Collaboration carried out its second
full scale experiment on strangeness production in nucleus-nucleus collisions, using the SIS
accelerator at GSI Darmstadt. Experiments demonstrated the decisive role played in the
kaon identification by the BARREL subdetector - a contribution of the Warsaw group
to the FOPI detector. Our involvement in TAPS Collaboration resulted in obtaining
evidence of the formation of A(1232M eV) resonance at a beam energy per nucleon below
the pion production threshold. The comparison of pion and A yields shows that most
pions originate from hadronic decay of A resonance.

The nuclear spectroscopy group continues its interest in the properties of nuclei in
the vicinity of doubly closed shells. High spin states in nuclei near doubly magic 208Pb
were populated in strongly damped nucleus-nucleus collisions. New states were found in



2O9,2iop^ ancj 'toi'j'i^ Spins and parities were assigned from theoretical expectations based
on the shell-model. The region of A za 100 has been studied extensively. New data on
the structure of high spin states in l04Sn have been reported. Lifetimes of these states
were measured with the GASP spectrometer by means of the recoil distance Doppler shift
method. An indication for a cascade of dipole transitions at high spins and the core excited
octupole phonon admixture was found. We also continue our involvement in studies of
nuclear superdeformation. The search for transitions linking the yrast superdeformed
(SD) bands in l44Gd and l43Eu to normal deformed (ND) states has been carried out
with the EUROBALL spectrometer. The candidate for such single-step linking transition
with the energy of 3361 keV in 143Eu has been confirmed.

Motivated by nuclear structure and astrophysical considerations, we have continued
our involvement in studies of 180Ta. This rare isotope survives in nature only in its
isomeric state. The search for intermediate states connecting the isomer to its ground
state could help to solve this astrophysical puzzle.

Referring to the second section on Experimental Methods and Instrumentation, I
would like to mention the contribution on the PPCO method. This method has been
developed in our Division. It is based on measurements of the correlation between linear
polarization of two 7 quanta emitted in cascade from an oriented nucleus. The method
can be used to assign spin, parity and multipolarity from oriented nuclei. PPCO has
been tested using experimental data collected by a set of 24 CLOVER detectors from
EUROGAM II. It has been demonstrated that the PPCO method can be very useful
for in-beam 7-ray spectroscopy studies in experiments involving modern multidetector
systems such as EUROGAM or EUROBALL.

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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