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The year 1999 was a very successful and eventful in the history of our Institute. Thanks to hard
work and dedication of our staff, 600 scientific papers, reports and conference contributions were
published, and 288 out of those in journals from the Philadelphia List with authors affiliated to our
Institute. This means a 40%, increase as compared to the year 1998. As a consequence, we hope to
improve the position of the Institute on the ranking list of the Polish research establishments and get
better financing by the State Committee for Scientific Research. Among the most important results
we consider:

In the elementary particle physics, the DELPHI Collaboration in which we participate, determined
the mass and width of the W boson with an accuracy comparable to that obtained by DO Collaboration
at the Tevatron. New results on the parton structure of the photon were obtained by the HI detector
and the properties of the hadronic final state were further studied by the ZEUS Collaboration. Studies
of the electron pairs in cosmic ray cascades by the JACEE experiment indicate the possibility of the
existence of a new neutral particle with mass around 9 MeV/c2 decaying into an electron-positron
pair. A new technique of coherent inclusive exponentiation was used in the analysis of the LEP data.
It allowed an analysis of the quantum interference between the incoming and outgoing photons as well
as an evaluation of the higher order QED corrections to the of Z + -y process.

The COSY 11 Collaboration found that the cross section for the p + p —> K+A° + p reaction is
28 times higher than that for the p + p —> K+S° + p reaction. It was suggested that the final state
interaction was responsible for this phenomenon.

Studies of the nonpartonic components in the nucleon structure function led to a better under-
standing of the higher order twist effects. A review paper summarizing the results on the role of
leading baryons in high energy reactions appeared in Progress on Nuclear and Particle Physics.

A theory of the interaction of very high energy neutrinos with nucleons was developed and applied
to calculate the change in flux of the neutrinos traversing the Earth.

Multichannel analysis of the properties of the scalar mesons fo(500), fo(980) and fo(1400) was
completed. New results on the condensation of kaons inside the neutron star matter were obtained.

In the nuclear spectroscopy studies, a 10+ isomeric state was identified in the 206Hg nucleus. Ijbr
the nuclei around A = 150, e.g. 149Gd, discrete transitions joining SD bands with normal deformed
states were unambiguously observed. Owing to the use of the Recoil Filter Detector with EUROBALL,
and consequently significant reduction of the Doppler line broadening, new data on 45Sc and nuclei
near-by were obtained. The muon catalised fusion studies led to a remarkable success in explanation
of the resonance formation of the ddjcx molecule in solid deuterium.

A series of experiments on the elasticity and adhesion properties of the biological cell measured in
vivo were completed with the atomic force microscope, and Mrs M. Lekka, the author of those, was
awarded the Henryk Niewodniczaiiski Prize for the year 1999.

Complementary studies of the properties of the isopentylcyanobiphenyl by dielectric relaxation,
adiabatic calorimetry, infrared absorption, neutron scattering and polarization microscopy methods
led to the conclusion of the existence of an universal character of the relaxation process in a broad
range of temperatures and thermodynamic phases.

Nuclear Magnetic Resonance spectra, both static and Magic Angle Spinning, of 51V nuclei de-
posited on various substrates were measured. It was then possible to determine coordination, local
symmetry and association of vanadium complexes.

New effects like the tunneling of NH2D2 and confirmation of the existence of the dipole moment
of the NH3D ions were found.

Many ab initio studies of lattice dynamics of various crystal, some of them for the first time (TiC,
CuInSe2), were performed.



In the applied physics, we should mention the extreme sensitivity in measurements of the concen-
tration of SF6 at the level 10~19 mol/cm3 in water. The method of artificial intelligence was elaborated
to find differences between two methods of measurements of neutron total absorption cross section on
separated data samples.

In the NMR imaging the water diffusion tensor components in vivo and in vitro both for spinal
cord tissues were obtained and the influence of formaline fixture on its absolute value was found.

Conditions were determined for selective separation of Hf and Nb in the solutions of sulphuric and
muriatic acids using inorganic sorbents, such as hexacyanoferrate(II) of nickel and cobolt.

Ratios of 13rCs components from resuspension and stratosphere in both the average global fall-out
and the Chernobyl fall-out were determined. We participated also in the first experiments to apply
radioactive 32P to intra-arterial brachytherapy. Results of comparative studies showed that SCGE
method when applied for measuring DNA damage induced by a challenging dose of X-rays and an
efficiency of cellular repair capacity, can be used in clinical studies as a predictive assay. Results suggest
also that this method can be used in environmental studies for testing an individual susceptibility to
the induction of the DNA damage.

We notice also some success in the development of new experimental equipment. Our upgraded
design of the luminosity monitor for the ZEUS detector was constructed and commissioned. A new
mechanical structure and cooling system for the PHOBOS detector at the BNL were completed. The
Institute was involved in the preparation of the ATLAS and ALICE experiments at the future LHC
collider at CERN.

We have completed the conversion of our heating plant from coal to gas which radically reduced
the pollution level in the area of our Institute and Krakow in winter.

The Institute hosted 10 conferences and collaboration meetings. We also continued our participa-
tion in the EU Socrates-Erasmus educational programme which allows exchange of graduate students
with Universities in Western Europe.

Professor J. Janik was awarded the Prime Minister Prize for his scientific achievements. In June
1999 we elected a new Scientific Council of the Institute with Professor K. Rybicki as the Chairman.

Finally, I would like to express my gratitude to all the staff members of the Institute for their hard
work which was the basic factor of our success in 1999.
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