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Pedepar:

1. Tpyrens 1.B. TTonspusauiiini epeKkTy B yTBOPEHHI BaKKUX KBapKiB [IpY BUCOKUX eHeprisix. — Kanidikanifina
HayKoBa ITpalis Ha IpaBax pykonucy. [luceprauis Ha 30006yTTs CcTyIeHs fokTopa ginocodii 3a crenianpHicTio 104 -
®disuka Ta actpoHomis (amy3b 3HaHb 10 - [IpuponHndi Hayku). — HallioHaIbHMI HAYKOBUIA LEHTP “XapKiBCbKUI
¢disuko-TexHiyHuM iHcTUTYT  HanjonansHoi Akanemii Hayk Ykpainu, Xapkis, 2024. V nucepTauiiiHiil po6oTi
[IPECTaBI€HO KOMILJIEKCHI TEOPETUYHI JOCIIKEHHS MIPOLECIB aHiriALii eJIeKTPOHA Ta MO3UTPOHA IIPY BUCOKUX
€HEPprisix, 3 0COOIMBUM aKLIEHTOM Ha YMOBAaX MailOyTHIiX €JIeKTPOH-TIO3UTPOHHUX KOJIalePiB, Takux sik Compact
Linear Collider. OcHoBHa yBara npuisieHa Ipolecy HapoJKE€HHs I1ap TOI-KBapKiB Ta IXHbOTO [10JAJbIIOrO PO3Nany
Ha 60TTOM-KBapku i W-6030HH, a TAaKOX AOCJIiIPKEHHIO NOJIsIpUA3aLiiiHuX eeKTiB i nopymeHHio CP-cumerpii B 1jux
nporecax. BUKOpUCTaHi METOIM TEOPETUYHOI (i3UKYU NO3BOJIMIA OTPUMATH HOBi PE3yJIbTaTH, IO PO3MNPIOIOTh

PO3yMiHHSI aHOMAaJIbHUX B3aeMO[Iill 1o3a mexxamu CtanpaptHoi Mogeri. Y po6oTi po3rysiHyTO Taki KII04O0Bi



acnekTtu: [losnspusaniiiHi epexkTu B IpoLeci yTBOPEHHS TON-KBaPKiB: IPOBEIEHO AETAIbHUM aHaJli3 KOMIIOHEHT
noJisipu3aalii Ton-KBapka K QyHKUii KyTa po3ciloBaHHS IIpU iHBapiaHTHIl eHeprii eJ1eKTPOH-TI03UTPOHHOI 1apu
V'$=380 'eB. BCTaHOB/IEHO CYTTEBY 3aJIEKHICTh KOMIIOHEHT MOJISIPU3allii Bifl HAIBHOCTI aHOMAJIbHUX 3B'A3KiB Ott Ta
Ztt, 0 reHepyThCs onepaTopamu po3mipHocTi d=6. Lli pe3y1bTaTy MalOTh BOKJIMBE 3HAUEHHS [1J151 BUBUEHHS
[OJIAPU3aLiiHMX BJIACTUBOCTEN TOI-KBapKa Ta iX BIUJIMBY Ha KiHIEBI IPOAYKTU po3nazny. AHasi3 eHEPreTUYHMX i
KyTOBUX PO3IIOJi/iB IPOAYKTiB pO3Many: po3po0JeHO MeTO, OCTiIKeHHS] eHePreTUYHUX i KyTOBUX pO3IOJisiB
60TTOM-KBapKiB, 110 YTBOPIOIOTHCS il Yac po3najy Ton-KBapka. MeTo, BpaxoBye MOXJIMBI aHOMaJIbHi B3aeMoii,
BKJIIOvatouu sik CP-nopymytodi, Tak i CP-36epiratodi epexTi, 10 J03B0JIsI€ Oibll TOYHO IPOTHO3YBATH PO3NOAINN
KiHLIeBUX YaCTUHOK B eKcriepuMmeHnTax. JociimkeHHs edektiB CP-cumeTpii: BuBueHo BB CP-nopymyiovux i CP-
36epiraiounx GpopmM-(haKTopiB Ha ACUMETPii EHEPreTUYHNX PO3IOAiliB 60TTOM-KBapKiB y nipoleci e+e-ob bW+W-.
Kpim TOro rnokasaHo, 10 aCUMETPisl BUIbOTY OOTTOM-KBapKa BIlepe[-Ha3aj, y poueci e+e-obW+'t € 4yTinBOIO 10
IIapaMeTpiB aHOMAaJIbHUX B3a€MO/IiM, IO BKa3ye Ha MOKJIMBICTb CIIOCTEPEKEHHS IUX €(PEKTIB B €KCIIEPUMEHTAX.
3asieXXHiCTh aCUMETPIN Bif, eHeprii e+e- napu: NpOBEAEHO aHali3 3aJIeXXKHOCTI MOJISIpr3allii TON-KBapKiB i acumeTpin
60TTOM-KBapKIiB BiJi iHBapiaHTHOI eHEPTii eJIEKTPOH-TIO3UTPOHHOI Tapy B mianasoHi 10 V s=3 TeB. Haykose
3HAYEHHS | NePCNEeKTUBU: OTPUMAaHI pe3yJbTaTi NigTBEPAXKYIOTh BKJIMBICTb aHOMAJIbHUX B3a€MOZiil 17151 BUBYEHHS
BJIACTMBOCTE! €JleMEHTAapHUX YaCTUHOK. 3aIIPOIIOHOBAHI MiIX0I1 MOKYTb CTATH OCHOBOIO JJ1s TOAAJbIINX
IOCJiI)KeHb, CIIPSIMOBAHUX Ha YTOYHEHHS Qi3UYHMX MOZEJIeH, 1110 ONIUCYIOTh I0BEIiHKY YaCTMHOK Ha KBAHTOBOMY
piBHI.

2. Truten L.V. Polarization effects in the formation of heavy quarks at high energies - Qualification scientific work
on the rights of manuscript. Dissertation for the degree of Doctor of Philosophy in specialty 104 - Physics and
Astronomy (Field of Knowledge 10 - Natural Sciences) - National Research Center "Kharkiv Institute of Physics and
Technology" of the National Academy of Sciences of Ukraine, Kharkiv, 2024. The Thesis presents a comprehensive
theoretical study of processes of electron-positron annihilation processes at high energies, with a special
emphasis on the conditions of future electron-positron colliders such as the Compact Linear Collider. The main
attention is focused on the reaction of top quark pairs production and their subsequent decay into bottom quarks
and W bosons, as well as the study of polarization effects and CP symmetry breaking in these processes. The
methods of theoretical physics used allowed us to obtain new results that extend the understanding of anomalous
interactions beyond the Standard Model The following key aspects are considered in this work: Polarization effects
in the process of top quark production: a detailed analysis of the top-quark polarization components as a function
of the scattering angle at the center of mass energy vV s=380 GeV is carried out. A significant dependence of the
polarization components on the presence of anomalous couplings ott and Ztt generated by dimension d=6
operators is established. These results are important for studying the polarization properties of the top quark and
their influence on the final decay products. Analysis of energy and angular distributions of decay products: a
method has been developed to study the energy and angular distributions of the bottom quarks produced by the
decay of the top quark. The method takes into account possible anomalous interactions, including both CP-
violating and CP-conserving effects, which allows to predict more accurately the distributions of final particles in
experiments. Study of CP-symmetry breaking: the effect of CP-violating and CP-conserving form factors on the
asymmetries of the energy distributions of bottom quarks is studied. It is shown that the asymmetries of energy
distributions, such as the forward-backward asymmetry, are sensitive to the parameters of anomalous
interactions, which indicates the possibility of observing these effects in experiments. Dependence of asymmetries
on the energy of the e+e- pair: the dependence of the polarization of top quarks properties and bottom quarks
asymmetries on the invariant energy of the electron-positron pair in the range up to vV s=3 TeV was analyzed.
Scientific significance and prospects: the obtained results confirm the importance of anomalous interactions for
studying the properties of elementary particles. The proposed approaches can become the basis for further
research aimed at refining physical models describing the behavior of particles at the quantum level.
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