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Abstract

Semi-inclusive production of the leading positive and negative pions (hadrons) and K0
S
 has been

studied using the HERMES spectrometer. Dependences of the mean transverse momentum P⊥
of the produced hadrons on z, X

B
 and W2 have been analyzed. It has been found that at z > 0.6 P⊥  starts

to be sensitive to the charge of the produced hadron.
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Manifest Calculation and the Finiteness of the Superstring Feynman Diagrams

G. S. Danilov
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Abstract

The multi-loop amplitudes for the closed, oriented superstring are represented by finite dimensional
integrals of explicit functions calculated in terms of the super-Schottky group parameters and interaction
vertex coordinates on the supermanifold. The integration region is given by the group of the local
symmetries of the amplitude and the unitarity. It is shown that, besides the SL(2) group, super-Schottky
group and modular one, the total group of the local symmetries includes an isomorphism between sets
of the forming group transformations, the period matrix to be the same. The calculation of the integrals
over singular configurations is developed preserving all the local symmetries of the amplitude,
the amplitudes being free from divergences. The nullification of the 0-, 1-, 2- and 3-point amplitudes
of massless states is verified. Vanishing the amplitudes for a longitudinal gauge boson is argued.
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Abstract

There is estimated a contribution of interaction with phonons in the probability of small increasing
ultracold neutrons energe at their reflection of trap's walls, discovered in experiments of storage of UCN
in trap. Proved theoretical value is smaller in 1010 times then it is observed in experiments with UCN.
It is proved, that this mistake in predictions is caused by hypothesis of quantum properties of particles,
and possibility to correct theory without modification of quantum mechanical apparatus is shown. There
is proved that interdiction of alternative interpretation of apparatus is fault and consistent statistical
theory of indistinguishable possible events is formulated, where all quantum effects are caused by
restricted precision of instruments. Complex mechanism of depolarisation and losses of UCN is
discovered: disintegration of caused by interaction with phonons inequilibrate component of UCN state.
Obtained on this way without unknown parameters quantative predictions agree with all known UCN
experimental results.
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Laue Diffraction Method of a Neutron EDM Search.
Experimental Test of the Method

V. V. Fedorov, E. G. Lapin,
S. Yu. Semenikhin, V. V. Voronin
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Abstract

New method of a search for a neutron electric dipole moment (EDM) using Laue diffraction
in the noncentrosymmetric crystal is proposed. The method is based on the effect of depolarization
of the diffracted neutron beams (direct and reflected) passed through such crystal and on the essential
increasing the neutron passage time through the crystal for the Bragg angles θ

�
 close to 90°. Description

of the effect and set-up is given. It is shown experimentally that for α-quartz crystal and θ
�
 = 87°

the value of �τ determining the sensitivity of the method can be ≈ 2⋅105 V s/cm, what is comparable with
the magnetic resonance method using ultracold neutrons (UCN-method). Taking into account
the luminosity of the proposed method, the value of its sensitivity may reach ~ 10-25 e⋅cm per day for
really existing α-quartz crystal.
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Abstract

Data on the total and differential cross sections of the reaction π –p → η n, obtained in 1998
by the Crystal Ball Collaboration, are presented. These new experimental results for total cross sections
compared to the predictions of the model of pion-nucleon scattering in the K-matrix approach. Differential
cross sections for momenta 705, 720, 750 MeV/c are presented. It is possible to see that the angular
distribution at momenta near the threshold (705 MeV/c) is consistent with the S-wave dominance.
From the momentum of 720 MeV/c, the P-wave contribution can be found.
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Granular Superconductors and Sandpile Model
with Intrinsic Spatial Randomness

S. L. Ginzburg, N. E. Savitskaya
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Abstract

We present a new model for investigation of self-organized criticality, applicable to a real physical
system, a granular superconductor. The model demonstrates self-organized behaviour even in such
circumstances when other models do not.
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