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GEOANTINEUTRINO SPECTRUM AND SLOW NUCLEAR BURNING
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OF THE EARTH'S CORE
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The problem of the geoantineutrino deficit and the experimental results of the interaction of
uranium dioxide and carbide with iron-nickel and silica-alumina melts at high pressure (5-10 GPa) and
temperature (1600-2200° C) have motivated us to consider the possible consequences of the assumption
made by V.Anisichkin and coauthors that there is an actinid shell on boundary of liquid and solid phases of
the Earth's core. We have shown that the activation of a natural nuclear reactor operating as the solitary
waves of nuclear burning in 2*U- and/or **Th-medium (in particular, the neutron-fission progressive wave
of Feoktistov and/or Teller-Ishikawa-Wood) can be such a physical consequence. The simplified model of
the kinetics of accumulation and burnup in U-Pu fuel cycle of Feoktistov is developed. The results of the
numerical simulation of neutron-fission wave in two-phase UO,/Fe medium on a surface of the Earth's solid
core are presented. The georeactor model of *He origin and the *He/*He-ratio distribution in the Earth’s
interior is offered. It is shown that the *He/*He ratio distribution can be the natural quantitative criterion of
georeactor thermal power. On the basis of O'Nions-Evensen-Hamilton geochemical model of mantle
differentiation and the crust growth supplied by actinid shell on the boundary of liquid and solid phases of
the Earth's core as a nuclear energy source {georeactor with power of 30 TW), the tentative estimation of
geoantineutrino intensity and geoantineutrino spectrum on the Earth surface are given. e o
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CONTRIBUTION OF THE EXCITED 1* STATES TO THE '‘CcD
2v2B-TRANSITION AMPLITUDE
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The half-decay time and differential intensities of 2v2B-transitions in ''°Cd have been calculated
with the account for the contributions of two first excited 17 states of intermediate nucleus. The energy
denominators of perturbation theory are treated exactly. It has been shown, that it is necessary to consider
both modules and relative phases of matrix elements for three states estimation scheme. For ''°Cd the
contributions of these two excited 1" states should have negative sign in order to obtain experimental value of
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precise high statistics measurements with H8Cd, which are now in progress in NEMO-3 experiment. This

comparison can give possibility to test different hypothesis on nuclear mechanism of 2v2[3 transition in this
isotope.
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. The theoretical single electron decay rate and angular correlation parameter can be compared with
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