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Overview

The Department of Nuclear Theory consists of 18 physicists and 3 graduate students working on different
aspects of low energy, high energy, plasma and nonlinear physics. Most of the effort is phenomenologically
oriented. Close collaboration with SMC, LEAR and ALICE Collaborations at CERN must be also emphasized.
The specific topics are:

Studies of strangeness in nuclei stem from a long Warsaw tradition of hypernuclear physics. These include
attempts to understand the elusive S-hypernuclei, studies of nuclear bound states of r[-mesons that introduce
hidden strangeness into nuclei. Some studies have been devoted to the structure of superheavy elements, which
resulted in predicting properties of deformed superheavy nuclei. They are continued with calculations of
collective motion, neutron haloes and energy dissipation in heavy ion collisions. An increasing effort is also
devoted to research on nuclear collisions at high energies. Much attention is paid to the study of the mass of
exotic nuclei.

Studies in high energy physics are devoted to understanding deep inelastic lepton scattering, formal
properties of the contour gauge theories, the phenomenology of high energy multiparticle and production
processes in both hadronic and nuclear collisions, (especially the systematics of leading particle production in
these processes). A new approach to the standard model via conformed unification of general relativity has been
attempted.

The new attempt at quantization of nonlinear theories has been undertaken and first positive and interesting
results obtained.

Theoretical studies of soliton solutions in several branches of physics are performed. Methods of testing the
stability and metamorphosis of these soliton solutions have been developed. Results have implications in solid
state physics as well as for plasmas and hydrodynamics.

Collaborations with several universities have been maintained. These include the Universities of: Warsaw,
Bucharest, Kielce, T.U. Munich, Liege, Siegen, Helsinki, Sao Paulo, Matsumoto, Lipsk, Berkeley, Brussels,
St.Petersburg, Tbilisi, I.C.London, U.C. London, Warwick and the Institutes: GSI-Darmstadt, Joint Institute of
Nuclear Research — Dubna.


