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1. CniocrepexxyBaHi 0OMeXXeHHs Ha IlapaMeTp HerpasiTalliliHoi B3aeMoii AuHaAMIYHOI TeMHOI eHeprii 3 TeMHO0
marepiero

2. Observational constraints on the interaction parameter of non-gravitational interaction of dynamical dark
energy with dark matter

Pedepar:

1. TonoBHOIO MeTOI0 pOOOTH € TEOPETUYHE BUBYEHHS BIUIMBY HErpaBiTalliliHOi B3aeMoii MixK AMHAMIYHOIO TEMHOIO
€Heprielo Ta TEMHOIO MaTepielo Ha CIIOCTePeXXyBaHi acTpo@i3snuHi BeJIMIUHY i GOPMYyBaHHS BEJIMKOMACIITAOHO]
CTPYKTypHu BcecBiTy. I TakoX BCTAaHOBJIEHHS CTATUCTUYHOTO OOMEXXEHHS Ha MapaMeTp Lijiei B3aemoii,
BHKOPHCTOBYIOUYM CIIOCTEpeXyBaHi acTpodiznyHi i kocmosoriyni gani. [lyist ThOX Pi3HUX TUILB B3aEMOJiH 6ysI0
IIPOaHaJli30BaHoO iXHill BIJIMB Ha (POHOBY €BOJIIOLI0 IPUXOBAHMX KOMIIOHEHTIB Ta AMHAMIKy po3npeHHs Beecsity.

Bussusocs, mo 115 AeIKUX MOoJiesIeN B3aeMO/IiN € XapaKTepHUMU TaKi SBUILA, SIK 3MillleHHS (paHTOMHOI MeXi



MOAIiTy MDK KBiIHTE€CEHLITHOIO i (PaHTOMHOIO MOJIEJISIMM TEMHOI €HEPTii, KBiIHTEeCEHIIiliHa TOBE/IiHKa B PAHHbOMY
BcecsiTi panTOMHMX Mojieiell i Bi'eMHi 3HaU€HHSI T'YCTUHY €Heprii IPUXOBaHUX KOMIIOHEHTIB TP IIE€BHUX
3HAUEHHSIX TapamMeTpa B3aemoyii. [Ipu aHasnizi popMyBaHHS BeJIMKOMAacIITabHOI CTPYKTypU B paHHbOMY BcecBiTi
0yJI0 BCTAHOBJIEHO, SIK PO3IJIIyBaHi TUMY B3a€MO/i{ BIJIMBAIOTh HA HECTIMKICTh KOCMOJIOTIYHUX 30yPEHD Y IaHY
ernoxy. B uizomy, aHasi3 aHaNITUYHUX i YMCEJIbBHUX PO3B'I3KiB PiBHSIHD 17151 €BOJIOLi (OHOBOI i 30ypeHOi CK1afoBUX
BcecBiTy BUsIBUB iXHIO HEO[IHAKOBY UYyTJIMBICTb [1O BEJIMUMHU Pi3HUX TUIIIB B3aemoiil. Byyio 3po6seHo 3icTaBjieHHs
TEOPETUYHO IlepeAdadeHNX BEJIMUMH 17151 KOXKHOI MOJIeJli B3aeEMOi 3i ClIOCTEpeXXyBaHMMU JAHUMU 3 aHi30TPOIIii
PEeJIIKTOBOTO BUIIPOMIHIOBaHHS, 6apiOHHUX aKyCTUYHUX OCUWJIALIN i HanHOBUX TUIly la. [I71s AesKux TUIiB
B3a€MOIi1 CTaTUCTUYHI OOMEXXEHHS Jai HEHYJIbOBE 3HAaYEHHS [lapaMeTpa B3aeMOZii Ha MaJIOMy piBHI

IIOCTOBIpHOCTI. 1715 iHIIMX TUTIIB 0OMEXXEeHHS He BUSIBUMINA JOCTATHbO 3HAYHOI BEJIMYMHY B3a€MO/II.

2. The main objective of this work is the theoretical study of the impact of non-gravitational interaction between
dynamical dark energy and dark matter on observable astrophysical quantities and the formation of the large-scale
structure of the Universe. It also aims to establish statistical constraints on the parameter of this interaction using
observational astrophysical and cosmological data. For five different types of interactions, their influence on the
background evolution of dark components and on the dynamics of cosmic expansion was analyzed. It was found
that for certain interaction models, phenomena such as the shifting of the phantom divide between quintessence
and phantom dark energy models, quintessence-like behavior of phantom models in the early Universe, and
negative values of the energy density of dark components for particular interaction parameter values are
characteristic. In analyzing the formation of large-scale structure in the early Universe, the study determined how
the considered types of interactions affect the instability of cosmological perturbations in that epoch. Overall, the
analysis of analytical and numerical solutions of the equations governing the evolution of both background and
perturbed components of the Universe revealed their differing sensitivity to the magnitude of various interaction
types. Theoretical predictions for each interaction model were compared with observational data on cosmic
microwave background anisotropies, baryon acoustic oscillations, and type Ia supernovae. For some types of
interactions, statistical constraints yielded non-zero values of the interaction parameter at a low significance level.
For other types, the constraints did not reveal sufficiently significant magnitudes of interaction.
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