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The analysis of these processes has been carried out using the modified Distorted Wave
Born Approximation which includes formalism of the distorted wave method dispersion
approaches of the Direct Reaction Theory [1,2]. For calculation of the distorted waves the optical
potentials of interaction in the systems d+10B and d+nB have been used which were obtained
from the analysis of deuterons elastic scattering by nuclei 10B and n B in the energy interval 12 +
28 MeV within the framework of the optical model.

The asymptotical normalization coefficients of the overlapping functions as well as the
spectroscopic factors for the configurations {n+9B} and {«+10B} have been obtained. Further
these data are planned to use for extrapolation of the cross sections of astrophysical radiative
neutron capture to the area of very low energies.
The Work is executed within the framework of the Project STCU #3081 at financial support of
the State Department of USA.
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An experiment is proposed for the high-precision determination of the neutron-neutron
scattering length investigating the nn final state interaction in the nd breakup reaction. The singlet
pp and nn scattering lengths are very sensitive probes of the NN-interaction, and their difference
is a direct measure of charge-symmetry breaking (CSB) of the nuclear force. However CSB is a
small effect, and accurate values of the scattering lengths are needed for a theoretical analysis.
The proton-proton scattering length is well known from pp-scattering data (app = -17.3±0.4 fm),
and its uncertainty is mainly due to a model-dependent procedure of removing Coulomb effects.
The neutron-neutron scattering length is determined from the following processes n+d->p+n+n,
7f+ d-> y+n+n, d+d->2He+n+n by investigating the kinematic region of the nn final-state
interaction (FSI) where two neutrons fly with low relative energy. The results obtained by now
are characterized by a significant uncertainty in values of ann; they are grouped near -16 and -19
fm [1,2], so even the sign of the difference ann - app is uncertain.

In this experiment neutron-neutron scattering length is determined by measuring the yield
of the nd breakup reaction as a function of the relative energy snn=(Ei +E2-2(EiE2)1/2cos9)/2 of
two neutrons in the FSI region (two neutrons fly in a narrow angular cone) where nn-interaction
is strongly revealed. The theory of reactions in 3N system predicts the 8nn dependence of the FSI
cross section being sensitive to the value of ann. The measurements will be made using the
neutron channel RADEX at Moscow meson factory of the Institute for Nuclear Research. The
momenta and angles of the two emitted neutrons and the energy of the proton will be measured
for each breakup event. The measured dependence of the reaction yield on the relative energy of
the two neutrons will be compared to results of the Monte Carlo simulation that includes the
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finite geometry and resolution of the experimental setup as well as rigorous three-body
calculations of the nd breakup reaction.

In November, 2005 the test experiment at the neutron channel RADEX using multidetector
time-of-flight spectrometer was performed. The measurement of spectra of secondary protons
and neutrons in the nd->pnn and np->np reactions allow us to estimate the energy spectrum and
intensity of fast neutrons (40-140 MeV) in neutron channel and the count rate for future
measurements required for determination of the nn scattering length.

The work is supported by RFBR Project 06-02-17462a
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The interaction of two channeling charged particles has been considered. While using
oscillatory approximation for particle-crystal interaction, it is shown that in the case of mass and
charge ratios' equality the problem of channeling particles' interaction is solved by description of
one particle's behavior on the field of two potentials:

+ — - + U(r) + ap2 \(p2 (p, z) = E(p2 (p, •
2ju{pdp{'~ dp) p2 dz'

where ap2 is modified oscillatory potential of crystal-particle interaction. U(r) is between particle
interaction potential and fi is reduced mass of two particles.

Numerical analysis of the equation (1) for the deeply subliminal energy and "head on
collision" show, that in asymptotic (z—*<x>), the main part (up to 95%) is carried by the component
coinciding to oscillatory level or falling wave. At the same time transmission coefficients equal
zero with precision not more than digital. This result is coinciding with analytical solution for
one-dimension Coulomb barrier. Therefore the probability of transmission coefficients isn't equal
zero may exist only for non-direct collision. It can be expected that passing of barrier for
channeling particles will sufficient differ from three-dimension collision.

The result of this work can be useful for the investigation of opportunity thermonuclear
reaction in crystal [12] .
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