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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 29.05.23, 29.05.23

Tema gucepranii:
1. CurHanu Z' 6030Ha B Cy4aCHUX Ta MalOyTHIX eKcliepuMeHTax 3 (i3suMKy BUCOKUX €HEPTill

2. Signals of the Z' boson in modern and future experiments in the high energy physics

Pedepar:

1. O6'exT - mpolecH po3ciloBaHHS €JIeMEHTAPHUX YaCTMHOK 3a y4acTi Z' 6030Ha, I'PaTKOBi MOJIeJIi CKaJIIPHOTO MOJIL.
Mera - BUJIi7IeHHS Ta [IOCUJIEHHS cCUrHajy Z' 6030Ha B Pi3HUX €KCIIEPUMEHTAaxX Ha Cy4yaCHUX Ta MalOyTHIX
IIPUCKOPIOBaYax €Je€MEHTapPHUX YaCTHHOK, BUMipIOBaHH: IapameTpiB Z' 6030Ha 32 eKCIIePUMEHTAIbHUMU JaHUMU,
BCTAHOBJIEHHS 3aJIEXKHOCTI CIIOHTAaHHOTO NOPYLIEHHSI CUMETPii B MOZEJISIX CKAJISIPHOTO IOJIS BiJl KOHCTAHTH
B3aemMofii. MeTonu - aHaMiTUYHI Ta YUCEIbHI METOLY KBAHTOBOI TEOPii 0J151, MATEMAaTUYHOI CTATUCTUKY,
MOJIEJIIOBaHHs MeTOOM MoHTe-Kapiio. /lucepraiiiss npucBsI4YeHa CIIOCTEPEKYBAHUM [IJIsl IIOIIYKY Ta [IOCUJIEHHS
CUTHAaJIiB HOBOT'O Ba’KKOTO HEMTPAJIbHOTO BEKTOPHOrO 6030HA (Z' 6030Ha) y poLecax 3iTKHEHDb €JIEMEHTapHUX
YACTUHOK Yy Cy4YaCHUX Ta MalOyTHIX eKCIIepUMeHTax 3 (Pi3nKy BUCOKUX eHepriil. O6po6IeHO AaHi eKCIIEPUMEHTIB

Ha BeslMKOMy €J1eKTPOH-TIO3UTPOHHOMY KoJlaiizepi, TeBaTpoHi, Besimkomy ralpOHHOMY KOJIalfiepi Ta OTPUMAaHO



3HAYEHHSI MAaKCUMaJIbHOI IPaBAoONOi6HOCTI Ta iHTEepBaIy TOBIpU 1711 KOHCTAHT B3aeMoJlii Z' 6030Ha 3 JIEITOHAMU
Ta KBapKaMu. Y JIEITOHHUX MPOL,eCax 3HalAEHO CUTHAJIM YaCTUHKY Ha PiBHI OJJHOTO-BOX CTaHJAPTHUX BiIXUJIEHD.
JocninkeHo epeKTHUBHICTb 3alIpOIIOHOBAHUX CIIOCTEPEXXYBAHUX [J1s1 MAaOYTHHOIO MDKHapogHOTO JIiHIITHOTO
KoJlaigepa. Y MoJiesli CKaJIIpHOTO T10J14 31 CTIOHTaHHUM MOPYIIEHHSAM CUMETPIi B KOMIT'IOTEPHOMY €KCIIEPUMEHTI
Monre-KapJio Ha rparii BifKpUTo 3MiHy pojly TeMIEepaTypHOro ¢pa3oBoro nNepexoay 3 Apyroro Ha nepuui npu
HaJ3BUYaMHO c1abKiil KOHCTaHTI B3aemoyii. Cdepa 3acTocyBaHHS - 00poOKa JaHUX Cy4YaCHUX Ta MaUOyTHIX
IIPUCKOPIOBAYiB €J1eMEHTAPHUX YaCTUHOK, MOJEJIi BEJIMKOTO 00'€JTHAHHS B3a€MOJil Ta 3 PO3MINUPEHUMU TPYIIaMU

CHAMETPIi, JOCiIKeHHs (Pa30BUX MEPEXOiB Y KBAHTOBIN Teopil Mo Ta (Pi3nili KOHAEHCOBAHOTO CTAHY.

2. The object is scattering processes between elementary particles with intermediate Z' boson, lattice models of
scalar fields. The aim is to select and amplify Z' signals in various experiments at modern and future colliders of
elementary particles, to measure the Z' parameters by experimental data, to determine how the spontaneous
breakdown of symmetry depends on the coupling constant in the models of scalar fields. Analytic and numeric
methods of the quantum field theory, mathematical statistics, and Monte Carlo simulations are used. The thesis is
devoted to observables for searches for a new heavy neutral vector boson (Z' boson) and amplification of its signals
in scattering processes between elementary particles in modern and future experiments in the high energy
physics. The experimental data collected at the Large Electron-Positron Collider, Tevatron, and the Large Hadron
Collider are analyzed. Maximum likelihood estimates and confidence intervals are derived for the Z' boson
couplings to leptons and quarks. In the leptonic processes signals of the particle are found at either one or two
standard deviations. The efficiency of the proposed observables is estimated for the future International Linear
Collider. In the scalar model with the spontaneous symmetry breakdown, a new phenomenon is discovered by
Monte Carlo simulations on a lattice: the temperature phase transition of the second order changes the type while
the coupling becomes weaker. The application is the data analysis at modern and future colliders of elementary
particles, the grand unification theories and the models with extended symmetry groups, and the investigations of
phase transitions in the quantum field theory and in the physics of condensed matter.
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