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presented for the case of FC- and RWA-oscillators and a general linear coupling in coordinate
and in momentum between the collective subsystem and heat bath.

The explicit equations for the correlation functions show that the Onsanger's regression
hypothesis does not hold exactly for the non-Markovian equations of motion. However, under
some conditions the regression of fluctuations goes to zero in the same manner as the average
values.

In the low and high temperature regimes we found that the dissipation leads to long-time
tails in correlation functions in the RWA-oscillator. In the case of the FC-oscillator a non-
exponential power-like decay of the correlation function in coordinate is only obtained only at
the low temperature limit.

The calculated results depend rather weakly on the memory time in many applications.

The found transient times for diffusion coefficients Dpp(t), Dqp(t) and Dqq(t) are quite short.

The value of classical diffusion coefficients in momentum -/^underestimates the asymptotic

value of quantum one Dpp(t), but the asymptotic values of classical ac
m and quantum <JIM

second moments are close due to the negativity of quantum mixed diffusion coefficient

Dqp(t).
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With the exact numerical solution of the equation for the reduced density matrix we found
a minor role of the time dependence of the friction and diffusion coefficients in the escape
rate from a potential well [1]. Since the used friction and diffusion coefficients were self-
consistently under certain approximations derived, they preserve the positivity of the density
matrix at any time. The mixed diffusion coefficient leads to a decrease of the escape rate.
Since the used value of quantum diffusion coefficient in momentum is larger than the one
following from a "classic" treatment, the obtained escape rate is close to the rate calculated
with the "classic" set of diffusion coefficients. If the regime of motion is close to the
underdamped case or the temperature is small, the quasi-stationary escape rate can increase
with friction. This is explained by the larger role of the increasing diffusion in the decay
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process. The agreement of the escape rate obtained with the analytical expressions in
comparison to numerically calculated data depends on the characteristics of the considered
system. The agreement is better in the overdamped regime. However, for any regime the
deviations are not larger than in the case of the classical Kramers formula. Therefore, the
analytical expressions can be applied in a large range of parameters for the potential and
diffusion coefficients. We demonstrated that the uncertainty function is related to the linear
entropy. The diffusion coefficients supplying the purity of states were elaborated for the non-
Markovian dynamics. The obtained dependences of the capture probability on the friction
proves that the quantum nature of this process should be taken into consideration when one
calculates the capture cross section in nucleus-nucleus collisions.
1. Z. Kanokov et.al, submitted to Phys. Rev. E (2004).
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One-nucleon sub-barrier resonance states in 5He, 5Li, 8B, nLi halo nuclei have been
analysed within the framework of the multiparticle shell model based on following
assumptions: a) resonance width inside the nucleus (before the barrier) is small, i.e. the inner
state has been considered to be a long-lived quasi-steady one; b) the width, which is out of the
nucleus (out of the barrier) is greater than that of the inner state and it is equal to observed
resonance width; c) resonance width under the barrier is changeable and it depends on a
radial relative coordinate.

The calculated values of energies and widths of sub-barrier resonance states have been
calculated for adopted Wood-Saxon potential using obtained equivalent oscillator potentials.
It has been shown that values of energies and widths of 5He (Eres=0,90 MeV, r=0,54 MeV),
5Li (Eres=2,16 MeV, r=l,33 MeV), 8B (Ercs=l,09 MeV, T=0,423 MeV), n N (Era=l,30 MeV,
T=0,961 MeV for 2st/2 -state and Eres=2,040 MeV, T=0,70 MeV for lp1/2 -state) halo nuclei
arc in good agreement with recent experimental data.
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