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We investigate the type of the temperature phase transition in the N 
component Хф4(О(А)) model of scalar fields. Actual calculations are car­
ried out in the beyond-super-daisy approximation (BSDA). The cases 
N = 1 and larger N are considered separately. Using the solutions to gap 
equations we show that the character of the phase transition depends on the 
account for BSDA graphs. The role of different kind diagrams (especially 
the “sunset” one) is clarified. It is shown in a perturbation theory in the ef­
fective expansion parameter V1/3 that the kind of the phase transition de­
pends on the value of coupling X. It turns from a weak first-order to the 
second-order one for increasing X. This is in agreement with the observa­
tion found recently for the 0(1) model in Monte Carlo simulations on a lat­
tice. Comparison with results of other authors is given.
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ATLAS experiment collected the integrated luminosity of 4.6 fb-1 in 
proton-proton collisions in the 2011 year of data taking with the centre-of- 
mass energy of 7 TeV. The measurements of the double- differential three- 
jet cross-section using collected data provide a valuable input for the de­
termination of parton density functions. The measurement is performed as 
a function of the three-jet mass up to 5 TeV in bins of absolute rapidity 
separation between the three leading jets. A comparison of the measured 
data to the theory predictions at next-to-next-to-leading order accuracy cor­
rected for non-perturbative effects, is provided. It shows a good agreement 
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between data and calculations with most of modem global PDF sets within 
their uncertainties. The dominant experimental uncertainty comes from 
the uncertainty in the jet energy scale.
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The model of electron calorimter (ECAL) for COMET experiment 
was created using IceDust. We compared two algorithms for arrays 
of 3 x 3 modules and 2x2 modules. We found the value of energy resolu­
tion for the different thresholds.
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The inclusive tau lepton hadronic decay is studied in the framework 
of dispersive approach to QCD. The latter is capable of describing experi­
mental data on inclusive tau lepton hadronic decay in vector and axial- 
vector channels. The vicinity of values of the QCD scale parameter ob­
tained in both channels testifies to the self-consistency of the dispersive 
approach.
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We consider the expected sensitivity to Z' boson effects in the W± 
boson pair production process at the Large Hadron Collider (LHC).
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