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The work dedicated to describing two-body compounded system 
of quarks (meson) in point form of Poincare invariant quantum mechanics 
with potential, which was offered by so-called Mock-meson model. We 
show process of calculation the basis parameters of the model by the varia
tional method with followed applications for radiative decay processes. For 
such calculation authors use the simplest radiative decay scheme. Compar
ing results with experimental data was shown how to calculate the anoma
lous part of quark magnetic moment.
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Within the framework of the JINR scientific program on study of hot 
and dense baryonic matter a new accelerator complex the Nuclotron-based 
Ion Collider Facility (NICA) is under realization. It will operate at lumi
nosity up to 1027 cm”2 s”1 for Au79+ ions. Two interaction points are fore
seen at the NICA for two detectors which will operate simultaneously. One 
of these detectors, the Multi-Purpose Detector (MPD), is optimized for in
vestigations of heavy- ion collisions. The Time-Projection Chamber (TPC) 
is the main tracking detector and charged particles identification of the 
MPD central barrel. The TPC/MPD will provide: the overall acceptance 
of |r)| < 1.2; the momentum resolution for charge particles under 3 % in 
the transverse momentum range 0.1 <pt< 1 GeV/с; two-track resolution 
of about 1 cm; hadron and lepton identification by dE/dx measurements 
with a resolution higher than 8 %. These requirements must be satisfied 
at the NICA design luminosity, charged particle multiplicity ~ 1000 in cen
tral collisions and the event rate about 7 kHz.

The TPC design and structure are similar to those of the TPCs used 
in the STAR, ALICE and NA49 experiments. The TPC being a large but 
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conceptually simple detector must be constructed with very high precision 
to reduce nonlinear systematic effects. High stability of the mechanical 
structure and uniformity of the drift field, the temperature, the drift gas pu
rity and the gas gain have to be provided to get precise track reconstruction 
and energy-loss measurements.

The basic design parameters of the TPC and the basic TPC configu
ration are presented. The scheme of TPC readout chamber, pad plane and 
TPC gas system are shown.
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Potential of experiments at LC with polarized beams for precisely 
unraveling the structure of the underlying physics is discussed. It is shown 
that positron polarization combined with other remarkable features of LC 
such as the clean experiment environment and tunable collision energy al
lows to strongly improve the sensitivity of experiments to effects of parti
cles dynamics. In particular, the scalar-scalar or pseudo scalar-pseudo sca
lar interactions structure can be detectable only if both electron and 
positron beams are polarized.
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The potential to search for unparticle physics associated with the scale 
invariant sector proposed by Georgi in the W boson pair production processes 
in electron-positron collisions at the International Linear Collider (ILC) 
were studied.
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