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1. CiocrepexyBaHi 0OMeXKeHHs Ha TlapaMeTp HerpasiTaliliHoi B3aeMogii AuHAMIYHOI TEeMHOI eHeprii 3 TeMHOIO
marepiero

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

Pedepar:

1. To70BHOIO METOI0 pOOOTH € TEOPETUYHE BUBYEHHS BIIMBY HETPaBiTaliliHOI B3aeMOii MK AMHAMIYHOIO TEMHOIO
€Heprielo Ta TEMHOIO MaTepielo Ha CIIocTepeKyBaHi acTpodi3uyHi BeJIMINHY i GOPMYyBaHHS BEJIMKOMAaCIITaOHO]
CTPYKTypu BcecBiTy. I TakoK BCTaHOBJIEHHS CTaTUCTUYHOTO OOMEXKEHHS Ha apaMeTp Liei B3aemounii,
BUKOPUCTOBYIOUU CIIOCTEPEKYBaHi acTpoQi3anyHi i KOCMOJIOTiuHi faHi. JIjis M'ITbOX Pi3HUX TUIMIB B3aeMOZiil 6yJ10
[IPOAHAaJIi30BaHO iXHil BIJIMB HAa (POHOBY €BOJIIOLI0 IPUXOBAHMX KOMIIOHEHTIB Ta AMHAMIKy po3MmnpeHHs Beecsity.
BusiBusiocs, 1o A1 AesKuX Mojiesiel B3aeMO/Iil € XapaKTepHUMU TaKi SBUINA, SIK 3MillleHHs (paHTOMHOI MeXi
MOIi/Ty MK KBIHTE€CEHLIITHOIO i (PaHTOMHOIO MOJIEJISIMY TEMHOI €HEPrii, KBiHTeCEHIIiliHa 10BE/liHKa B PAHHbOMY
BcecsiTi paHTOMHUX MOJesielt i Bil'eMHi 3HaU€HHS I'yCTUHU €HePrii IPUXOBAHUX KOMIIOHEHTIB IPY TIEBHUX

3HAUEHHSIX ITapameTpa B3aemoyii. [Ipu aHasnizi popmyBaHHS BeJIMKOMacIITaOHOI CTPYKTypU B paHHbOMY BcecBiTi



0yJ10 BCTAHOBJIEHO, SIK PO3IJISIAYBaHi TUMY B3a€MOJi1 BIIJIMBAIOTh HA HECTINKICTh KOCMOJIOTIYHUX 30ypEHb Y IaHy
eroxy. B nizomy, aHasi3 aHaMTUYHUX | YMCENbHUX PO3B'I3KiB PiBHIHb [1Jis €BOJIIOLi (POHOBOI i 30ypeHoi CKIai0BUX
BcecBiTy BUSIBUB iXHIO HEO[IHAKOBY UYyTJIMBICTb IO BEJIMUMHU Pi3HUX TUIIIB B3aemoiil. Bysio 3po6seHo 3icTaBjieHHs
TEOPETUYHO NepedadeHNX BEJIMYMH 17151 KOXKHOI MOJIeJli B3aeEMOi 3i ClIOCTEPEXXyBaHMMU JAHUMU 3 aHiI30TPOIii
PEJIiKTOBOTO BUIIPOMIHIOBaHHS, 6apiOHHMX aKyCTUYHUX OCLMJIALIN | HAMHOBUX TUNY la. [17151 esiKuX TUIIB
B3a€MO/Iil CTaTUCTUYHI OOMEXXEHHS Jalu HEHYJIbOBE 3HAaYEHHS [lapaMeTpa B3aeMOZi Ha MaJloMy piBHi

IIOCTOBIpHOCTI. I iHIIMX TUTIiB 0OMEXEHHS He BUSIBUMIN JOCTATHbO 3HAYHOI BEJIMYMHY B3a€EMO/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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