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PREFACE

This Annual Report summarizes the research activities of the Nuclear Physics Division
in the year 2004. As in previous years, contributions are grouped in two sections:

• Reaction Mechanism and Nuclear Structure,
• Experimental Methods and Instrumentation.

The research program of our Division includes "in-house" activities and experiments
with beams from the Warsaw Cyclotron of the Heavy Ion Laboratory as well as partici-
pation in the 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
collaborations.

During the last year we continued our participation in the FOPI, TAPS and WASA-
PROMISE international collaborations. Starting this year, we joined a new international
Compressed Barionic Matter project with the aim of building a heavy ion detector to in-
vestigate the properties of highly compressed barionic matter using the future accelerator
facility in Darmstadt — FAIR.

The first report deals with the question of feasibility of J/ip detection in the CBM
via dimuon decays. In particular, the key issue in this measurement is the suppression of
muons originating from weak decays of pions and kaons. The separation of those muons
from primary muons emerging from the target area can be accomplished with a number
of tracking devices placed on the path to the muon identification detector.

We also continue our involvement in the FOPI project. The present Report presents an
analysis of $ meson production in the Ni+Ni reaction at 1.93 AGeV. The first experiment
performed in 1995 was repeated in 2003 with highly increased statistics. Two subdetectors,
the CDC chamber and the Barrel scintilator, were used for kaon identification. About
120 $ mesons were found by reconstructing the $ invariant mass from K+K~ candidates.
The probability of meson production was obtained.

Data from two bremstrahlung-photon interferometry experiments carried out for Ta+Au
collisions at 40A MeV were further analized. The inclusive two-photon correlation func-
tion shows no evidence for the fluctuating structure, which was suggested in the previous
experiment for the same system. The correlation function was studied for different col-
lision centralities showing no HBT signal for peripheral collisions. For the most central
collisions there is an indication for the effect, however the available statistics are too
limited to draw firm conclusions.

In this Report we give very preliminary information on the early stage of an analysis
of the experiment carried out at LNS INFN in Catania, aimed at studing the basic fea-
tures of the mechanism of energy dissipation in nucleus-nucleus collisions. A very heavy
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system, 1 9 7Au+ 1 9 7Au, was studied at a bombarding energy of 15 MeV/nucleon by using
the CHIMERA multidetector array.

A method of calculating the cross sections for the synthesis of super-heavy nuclei
in cold fusion reactions was developed. This method was tested on 12 experimentally
measured one-neutron-out fusion reactions resulting in the production of elements with Z
in the range Z=102—112. The calculated cross sections agree quite well with the measured
values. This result is important for better planning of future experiments aimed at the
synthesis of superheavy elements.

New experiments with the beam of the Warsaw Cyclotron and the modified JANOSIK
set-up were carried out recently. Information on the isospin mixing at an excitation energy
of 49 MeV in 36Ar has been extracted from the statistical decay of the Giant Dipole
Resonance. Comparisons with values of the isospin mixing coefficient obtained for lighter
nuclei (28Si, 32S) at the same excitation energy suggest that the isospin mixing increases
with the increasing mass and charge of the nucleus.

Some recent theoretical and experimental works have drawn attention to the question
of the chirality in atomic nuclei with an odd number of protons and neutrons. These
studies are still in a very preliminary stage and the information on the lifetimes in chiral
bands is rather scarce. Using the beam of the Warsaw Cyclotron and the OSIRIS experi-
mental set-up, lifetimes of the supposed chiral bands in 1 3 2La were measured for the first
time and reported in AR 2003. For precise determination of the lifetimes in 1 3 2La the
dE/dx values for the La recoils moving in the target material (Sn) have been measured. A
substantial difference between the electronic stopping power obtained in our experiment
and that in Ziegler's predictions was found. In this report we also present the lifetime
measurements for 1 2 8Cs, a nucleus that is also predicted to have chiral bands.

Among contributions concerning experimental methods and instrumentation, I would
like to mention the interesting report on the studies of the radiobiological effects caused
by charged 1 2 C heavy ions on living cells. Thin samples were irradiated at the Warsaw
Cyclotron by a horizontal beam of 120 MeV ions with uniform dose distribution at the
irradiated target. Determination of the optimal doses and exposure times that yield
enough mitotic cells for scoring of chromosomal aberrations is the goal of the project.

As was already mentioned, most of the work presented in this Annual Report results
from close collaboration with our colleagues from many foreign as well as 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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