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high densities [3]. We study also implications of the presence of a mixed phase for the structure
of neutron stars.
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QCD Pomeron in 77 and 7*7* collisions
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The reaction 77 —> J/tyJ/ty is discussed assuming dominance of the QCD BFKL pomeron
exchange. We give prediction for the cross-section of this process for LEP2 and TESLA energies.
We solve the BFKL equation in the non-forward configuration taking into account dominant
non-leading effects which come from the requirement that the virtuality of the exchanged gluons
along the gluon ladder is controlled by their transverse momentum squared. We compare our
results with those corresponding to the simple two gluon exchange mechanism and with the
BFKL pomeron exchange in the leading logarithmic approximation. The BFKL effects are
found to generate a steeper t-dependence than the two gluon exchange. The cross-section is
found to increase with increasing CM energy W as (W2)2X. The parameter A is slowly varying
with W and takes the values A ~ 0.23 — 0.28. The magnitude of the total cross-section for the
process 77 —> J/^J/ty is found to increase from 4 to 26 pb within the energy range accessible
at LEP2. The magnitude of the total cross-section for the process e+e~ —> e+e~ J/tyJ/ty with
antitagged e+ and e~ is estimated to be around 0.1 pb at LEP2.
We analysed the BFKL pomeron contribution to the 7*7* collision at high energy incorporating
the dominant non-leading effects. We confronted our results with the recent preliminary data
from LEP for two tagged leptons and gave predictions for the future linear colliders.

Penetration of the Earth by Ultrahigh Energy Neutrinos
Predicted by Low a; QCD
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We calculate the cross sections for neutrino interactions with (isoscalar) nuclear targets
in the energy domain all the way up to 1012 GeV. Small x QCD effects are included by using
a unified BFKL/DGLAP formalism which embodies non-leading ln(l/x) contributions. The few
free parameters which specify the input parton distributions are determined by fitting to HERA
deep inelastic data. The attenuation of neutrinos transversing the Earth at different nadir angles
is calculated for a variety of energy spectra for neutrinos originating from different sources
(from Active Galactic Nuclei, Gamma ray bursts, top-down models), as well as for atmospheric
neutrinos. For this purpose we solve the transport equation which includes regeneration due
to neutral current neutrino interactions besides attenuation.


