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8.13 A Model for the Parton Distribution in Nuclei
by J.Rozynek, G.Wilk

We propose a simple Monte Carlo method for
calculating parton distribution in nuclei (including the
EMC effect). Our approach is based on the model
where valence parton momenta in a hadron at rest are
calculated from a spherically symmetric Gaussian
distribution with width derived from the Heisenberg
uncertainty relation, whereas the sea parton
contributions result from similar gaussian distribution
but with a width dictated by the presence of virtual
pions in the hadron [1]. When going to the nuclear
case these initial gaussian momentum distributions are
changed accordingly in order to account for the
presence of the nuclear medium (like rescattering
effects or changes in the virtual pion clouds in the
nuclear matter). The energy momentum conservation
is strictly imposed. The nuclear parton density
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distributions are then obtained by generating initial
parton momenta of nucleons and calculating the
corresponding light-cone longitudinal momentum
fractions (Bjorken x). Only events satisfying the exact
kinematical constrains of the corresponding deep-
inelastic reaction probing our nuclear distribution are
selected to form the final distribution we are looking
for. For small x, the change of the nuclear virtual pion
cloud connected with the existence of exchanged
mesons originating from the nuclear forces turns out
to be important. We obtain good agreement with
experimental data for the EMC effect over the whole
range of the variable x [2].
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8.14 Production and Physical Properties of Heaviest Elements
by R.Smolanczuk PL0001569

A model [1], which describes cold fusion reactions
with the emission of only one neutron, has been
proposed. It is based on the assumption that the
compound nucleus is formed by quanta! tunneling
through the Coulomb barrier. The competition
between neutron emission and fission has been
described statistically.

Within this model, the optimal bombarding
energies and formation cross sections of superheavy
nuclei have been calculated [1-3]. The main result of
these calculations is the indication that the
bombardments of lead-208 with Kr-86 and Rb-87 ions
are the promising nuclear reactions for producing new
chemical elements 113-119 [4].

The bombardment of lead-208 with Kr-86
projectiles with the energy proposed in Refs.[l,4] has
been performed recently at the Lawrence Berkeley
National Laboratory in USA [5]. Three alpha-decay
chains of element 118 to element 116 and down to the
lighter even-Z elements have been observed [5] with
physical properties confirming the theoretical
prediction [4].
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8.15 Properties of Heavy and Superheavy Nuclei
by I.Muntian, Z.Patyk, A.Sobiczewski PL0001570

According to calculations, superheavy nuclei
around 270-Hs are expected to be deformed. To check
this experimentally, one should observe their
rotational spectra.

In papers [1,2], the energy E2+ of the first 2+ state
of even-even nuclei has been calculated within the
cranking approximation. A large region of nuclides,
with proton Z=88-114 and neutron N=138-168
numbers, has been considered. The results reproduce
with a good accuracy the existing experimental data
for nuclei with Z up to Z=102. In particular, they are
close to the recently measured value for the nucleus
254-No [3,4].

Due to small cross sections for production of
superheavy nuclei, the most promising method to
measure the E2+ energy seems to be the observation of
the alpha-decay spectra. To plan such experiments,
one should know the ratio of the decay probability of a
parent nucleus to the 2+ state of the daughter to that to
the ground state 0+, b2+/t>o+- We have calculated this
ratio for the same region of nuclei as that, for which
E2+ has been calculated. The result is that this ratio
decreases from about 24%, for light isotopes of
nobelium, to about 4%, for heavy isotopes of the
element 112. The isotopic dependence of this ratio is
obtained quite strong. For example, the ratio decreases
from about 11% for N=154 to about 3% for N=170,
for isotopes of hassium (Z=108).
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8.16 T|-N Interactions
by S.Wycech
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The K-matrix model of T(N, riN interactions has
been extended to include the yN channel [1]. Two
acceptable solutions for T|N scattering length were
found. One solution corresponds to large length and
strong threshold cusp. The other solution is of "chiral
type": a small length and zero of the elastic amplitude
close to the threshold. Final state interactions in the

n-D channel have been analysed to discern these
possibilities. The large scattering length is favoured
[2].
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8.17 Antiprotonic Atoms
by J.Kulpa, R.Smolariczuk, S.Wycech

Neutron haloes in large nuclei have been
reanalysed with the atomic X-ray data. Former results
found in antiproton absorption experiments have been
confirmed [1,2].

Theoretical understanding of the nuclear
interaction of antiprotons has concentrated on a new
finding, the antiproton neutron repulsion in the region
of neutron haloes [3].
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8.18 The QCD-Based Analysis of the Weak Kaon Decays
by J.Wrzecionko
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Starting directly from the QCD-lagrangian,
effective actions describing weak K'-meson decays in
different channels have been constructed. To construct
effective lagrangians, a bilocal bosonization method,
which incorporates the chiral symmetry breaking
mechanism, has been used. The decay rates of
/f-mesons calculated with the derived weak
lagrangians essentially depend on the "dressing"
mechanism of quarks. This mechanism is generated by
the gluonic forces mediated by the two point gluonic

propagators. A reasonable agreement with an
experiment of calculated decay rates of charged
.K-mesons in leptonic, semileptonic and the two pion
decay channels has been achieved. The employed
parametrization of quark propagators simultaneously
gives a correct description of the n-n dynamics.
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8.19 Shape Presserving Two-Dimensional Solitons in an Abrikosov Vortex Lattice
by E.Infeld

The dynamics of a a vortex lattice in a type II
superconductor such us Nb or a layered high Tc one,
are investigated. The Kadomtsev-Petviashvili equation
is derived in x,y,t. Shape preserving, two dimensional
solitons are found. Experiments are suggested.
Differences with respect to previously found solitons
in superconductors [1,2] are described.
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