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Pedepar:

1. O6'exT - mpolecH po3CiloBaHHS €JIeMEHTAPHUX YaCTUHOK 3a y4acTi BXKKOrO HEUTPAIbHOTO KalibpyBajibHOTO
6030Ha (Z'-6030Ha). MeTa - 3aCTOCYBaHHS MOJle/IbHO-HEe3aJIeXXHOTO OIIMCY HOBOT'O Ba’KKOT0 Kaji6pyBajbHOTO
6030Ha J10 MOLIYKY 10r0 CUTHaJIiB y IIpoliecax po3CiloBaHHS rafIpoHiB Ha Cy4yaCHUX MPUCKOPIOBayaxX eJeMeHTapHUX
YaCTUHOK. MeTony - MeTOIM KBAaHTOBOI Te€OPii oJst, MeTo e(peKTUBHOTO JIarpaHyKiaHa, BUKOPUCTAHHS
PEHOPMOBHOCTI Teopii, YnCesbHi MakeTH [Jis 004K CIIEHHS [IPOLECiB PO3CiIOBaHHS, TIOPIBHSAHHS 3
€KCIIEPMMEHTAIbBHUMU JAaHUMU. 3a JOIIOMOTOI0 IOIYJISIPHUX 3aC00iB aHAJIITUYHUX 0O0YMCIIeHD i YMCeIbHOTO
MOJIEeJIIOBaHHS NMOOYA0BAHO MAKeT /1JI PO3PaXyHKY [apaMeTpiB Z'-6030Ha B LIbOMY NPOLECi po3CiloBaHHSL.
O6uncieHo BHECKU Z'-6030Ha B riepepi3 po3citoBaHHS B 067acTi eHepriil nonay 2 TeB B HabmMXeHHi By3bKOTO

pe3oHaHCy. BukoHaHO MOPIBHSIHHSA pe3yJbTaTiB UX 00UKCIIeHb i3 JaHUMU NIPSIMUX NOLIYKiB B ekcriepumenTax LHC.



BcranoBsieHo, o HagBHI gaHi npuckoproBada LHC pi1g eHeprii 3iTkHeHHd 8 TeB MaloTh 3HU3UTH BEPXHIO IPAHULIO
I,J151 3HaY€eHb aKCiaJIbHOI Ta BEKTOPHOI KOHCTAHT 3B'S13Ky Z'-6030Ha 3 pepmionamu CTaHmapTHOI MOJesli MpUHANMHI
Ha OJVH NOPSAIOK MOPIBHAHO 3 pe3yJbTaTaMU €KCIIEPUMEHTIB Ha ITpUCcKoploBavi LEP. BepxHio rpaHuLio 14 Kyrta
MaCOBOT'O 3MilllyBaHHs Z'-0030Ha 3i CTaHAAPTHOMOJEJIbHUM Z-0030HOM BCTAaHOBJIEHO Ha piBHi 107 (-4). Po3risHyTo
ob7acTh eHeprii nika Z-6o30Ha (60-120 I'eB), y sKii1 OCHOBHUI1 BHECOK Z'-6030Ha BUHUKAE 332 PAXyHOK 3MilllyBaHHS
Z-7'. 3anpoIIOHOBAHO IBONIapaMeTPUYHI CIIOCTEPEeXXyBaHi BeJIMYUHY, 3aCTOCOBHI /1J1s [IOIIYKiB CUrHAMIB Z'-6030Ha B
Lili obs1acTi eHepriil. [lokasaHo, 110 y BUNAJKy YHIBepCalIbHOI B3aeMO/Iii Z'-6030Ha 3 [IOKOIiHHAMU (PEPMIOHIB icHYe
OJIHO IIapaMeTpUYHa CIIOCTePeXyBaHa BendnHa. Chepa 3aCTOCYBaHHS - PO3B'sI3aHHS HAYKOBUX 337124 B 00JIACTi

TEOPETUYHOI Ta eKCIIePUMEHTAIbHOI (Qi3UKU eJleMEeHTaPHUX YaCTUHOK.

2. In the present thesis, we investigate signals of a new heavy neutral gauge boson (Z' boson) in high-energy
hadron scattering processes. We consider a model-independent parameterization of Z' interactions with Standard
model particles and investigate Z' input to the Drell-Yan scattering at the LHC and Tevatron colliders. Using
standard approach of quantum field theory and a set of popular tools for analytic calculations and computational
simulation, we build a package for computation of Z' parameters in the considered scattering process. We
calculate Z' contributions to the scattering cross section at energies over 2 TeV in the narrow width approximation
and compare these results to the direct searches data collected at the LHC. It is shown that the available LHC data
for 8 TeV collision energy will constrain the upper bound for axial and vector Z' couplings at least one order lower
than the LEP experimental data did. The upper bound for mass mixing angle between standard-model Z boson and
Z' boson is determined to be 107™(-4). We also consider the energy region corresponding to the Z boson resonance
(60-120 GeV), where the leading Z' contribution arises from the Z-Z' mixing. We propose two-parametric
observables for Z' searches at these energies. It is also shown that in case of generation-universal Z' couplings to
the standard-model fermions it is possible to construct a one-parametric observable.
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