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მასშტაბებზე გადატანის ასტროფიზიკურ სცენარს. მეორე მხრივ, ინფლაციური მექანიზმით
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რი ველების ევოლუციას მასიურ გალაქტიკათა კლასტერებში, რომლებიც გადიან დაჯახება-
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Abstract

Magnetic fields are ubiquitous on all cosmic scales probed so far: from planets and stars to

galaxies and galaxy cluster scales. Observations show the large scale morphology of these fields

in galaxies and clusters of galaxies with the strength of µG and correlation lengths reaching a few

tens of kpc in galaxy clusters. Yet, the origin of these fields remains unknown. A common, ac-

cepted hypothesis is that the observed fields are produced from the amplification of much weaker

pre-existing seed fields generated either from an astrophysical or a cosmological scenario. An

intriguing possibility of having very weak magnetic fields in cosmic voids, as hinted at by ob-

servations of distant blazars, poses a challenge for the astrophysical scenarios of the seed field

generation, amplification and transfer to large cosmological scales. On the other hand, cosmo-

logical seed magnetic fields, such as inflation-generated primordial magnetic fields (PMFs) can

explain the magnetisation of cosmic voids. Interestingly, Inflation-generated seed fields might

have unlimited correlation length scales which makes inflationary magnetogenesis an attractive

scenario.

In our work, we study the evolution of inflation-generated PMFs in massive galaxy clusters

undergoing a series of mergers. The episodes of merging produce turbulence in the intracluster

medium (ICM). We use the cosmological magnetohydrodynamical (MHD) code ENZO with the

adaptive mesh refinement (AMR) to resolve turbulent motions inside the clusters and study the

amplification of primordial seed magnetic fields. We show that the final distribution of magnetic

fields in the centre (largest densities) of galaxy clusters show differences according to themerging

state of the cluster. Larger magnetic field strengths are expected in the cluster which is at the

final stage of merging. Although, for the lower densities the studied clusters show no differences

in the magnetic field distribution.

The presented thesis work consists of two parts. In the first part, we review observational

techniques for the large scale magnetic fields and limits on the field strength. In the second part,

we present the results of our cosmological simulations of merging galaxy clusters.

Keywords: primordial magnetic fields, homogeneous magnetic fields, merging galaxy clus-

ters.
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მადლობა

მადლიერება და პატივისცემა მინდა გამოვხატო ჩემი ხელმძღვანელის თინათინ კახნი-
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სამაგისტრო ნაშრომის მომზადებაში გაწეული დახმარებისა და ზედამხედველობისათვის.
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