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OVERVIEW:

Our research in 2001 can be characterized by a wide range of various subjects e.g. search for new
physics in Au Au collisions at the energy in the centre of mass per nucleon pair = 200 GeV
through hunting dibarion formation in p + p - K D dibarion) reaction to the application of the
random matrix theory taken from nuclear reaction studies in the analysis of fluctuations of the stock
exchange time and space correlations.

Heavy ion reactions have been studied in a broad range of energies. At low energy of the 12 C

ions ECM = 25.57 MeV), delivered by the Warsaw 200P cyclotron, the reactions induced on 1113
target were studied. Coupling effects between various reaction channels were found. At the energies
corresponding to the liquid-to-gas phase transition, the onset of the flow phenomena was found in the

12Cmultifragmentation of the 197Au nuclei induced by a sequence of projectiles p 4He, of the energies
from 13 GeV per nucleon.

Finally, evidence of the melting of the baryonic structure of the colliding nuclei was found at the
highest available energies of 200 GeV per nucleon pair, in the collision of gold nuclei studied at the
Relativistic Heavy Ion Collider within the BRAHMS and PHOBOS collaboration.

We entered a new collaboration HIRES with the aim to discover = dibarionic state by
studying the reaction p +p - K + D. So far many attempts to prove experimentally the existence of
a dibarionic state failed. We hope to use the unique properties of the Big Karl spectrometer to prove
the existence of a sharp peak in the energy spectra of kaons. To do so, we have to reduce strongly the
background of pions A diffusely reflective threshold Cherenkov detector made from silica aerogel was'
designed. Preliminary tests indicate that pionic signals can be reduced by a factor of 58.

Extensive studies of the mechanism of generating collective levels and the energy gap by means
of diagonalizing matrices with random elements ended up with a Ph.D. thesis of M. W6jcik. The
Random Matrix Theory was succesfully applied to the analysis of behaviour of the complex systems
like human brain and stock exchange. It was found that the dynamics of the financial correlations can
be treated by the matrix representation in analogy to the collective states in nuclear systems.

Shell model calculations extended to the continuum were performed for neutron-rich oxygen and
fluorine isotopes. Calculations were made for mirror decays 7 N(,3+ )17 F and 17N(,6-)17o.

Influence of the ddy and dty resonance states on the rate of thermofusion reactions was estimated.
New experiments performed by the KEK-RIKEN-RAL confirmed the predicted by us effect of the
difference in deuteron fusion in condensed ortho-D2 and para-D2 

Stu dies of the pion-pion interaction above resonance region were performed. Both soft (nonpertur-
bative) and hard (perturbative) processes were studied. It was shown that the assumption of Regge
factorization leads to a good description of the total cross section data for '7r+?r+ and 7r+-7r- scattering.
The onset of pCD effects was crefully analysed.

We have published over 50 papers in respectable international journals. Our staff member par-
ticipated to 30 international conferences. Our main collaboration partners were: JINR (Dubna), FZ
Rilich, BNL Brookhaven, GSI Darmstadt and University of Lund as well as Jagiellonian University
and Technical University of. Mining and Metallurgy (Krak6w).
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