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€JIEMEHTAPHUX YaCTUHOK

2. Dynamics of quark-gluon plasma in strong magnetic fields in the Standard model and beyond

Pedepar:

1. ¥ nuceprauii BUpillyeThCs BaXkIMBe HayKoBe 3aBAaHHs: OO04YMCIIeHHS HAlIPYy>KeHOCTe! MarHiTHUX T0JIiB, 110
MO>KYTbh HADOJKYBAaTUCS B KBAPK-TJIIOOHHIM IJ1a3Mi 1if] yac $pa3oBoro rnepexony 1eKoOHMAMHMEHTY Ta y PAHHbOMY
BcecsiTi iz yac enexrpocyiabkoro gpaszosoro nepexony. [IposeeHo 064KnClIeHHs Ta CUMYJIALi 1711 OOMEKEHH S
IIapaMeTPUYHOTO MPOCTOPY ABYXAYIJIETHOI MOJIeIi 17151 BpaxyBaHHS Cy4aCHUX TEOPETUYHMX OOMEXKEHDb Ha
napameTpu. Bkasani o06MeKeHHS BapTO B 10JabIIOMY BPaxOBYBaTH [IJIsl MIOIIYKY TAPMETPIB /1711 BAKOHAHHS YMOB
Caxaposa 117151 IOSICHEHHS 6apioHHOiI acumeTpii BcecsiTy. HaykoBa HOBU3HA OJlep>KaHUX B IMCepTallii pe3yJbTariB:
Brniepue: JlociifkKeHO MOKIIMBICTb FeHepallil MarHiTHMX Ta XPOMOMArHITHUX I10J1iB IpU ()a30BOMY NEPeXOoi

IeKOH(paNHMEHTY 32 PAXyHOK KBaPKOBHUX I1€TeJib. [IoKa3aHO MOXJIMBICTh HAPOJKEHHS MOJIB Y BCbOMY 00'eMi



IIJIa3MU 32 BUCOKO]I Temrieparypu. JlOCIiIPKeHO BIIJIMB MarHiTHUX MOJIB HAa €JIEKTPOCabkuil ¢pa30BUM Nepexif, Ha
PaHHIX eTanax eBoJoLii BcecsiTy. [TokazaHo HeMOXJIMBICTh (Ha30BOro Mepexoly MepIIoro pony Y CTaHAApTHIN
MOJIeJIi B IPUCYTHOCTI 10J1iB. OLIiHEHO HAINIPY>KEHOCTi MAarHiTHUX Ta XpPOMOMATHITHUX I10JIiB, [0 T€HEPYIOTLCS Y
KBapK-TJIIOOHHIN m1a3mi. OLliHEHO HAIPY>KEHOCTi MarHiTHMX Ta XpOMOMATHITHUX I10JIiB, IO TEHEPYIOTLCS IPU
eJIeKTpocyiabkoMy ¢$a3oBOMy Ilepexoi. YIOCKOHAJIEHO Ta JOIOBHEHO: Monn@ikoBaHO Ta AOCHIIKEHO
CaMOYy3rokeHuil epeKTUBHUI [ToTeHLian ycix nosiB CTaHgapTHOI MoZesti Ipy BUCOKIN TeMIlepaTypi As
[IO/IQ/IBIIOrO BUKOPUCTAHHS [IpY aHasi3i (pa3oBUX nepexois; I[IpoBeeHO KOMII'IOTEPHE MOJEJIIOBAHHS
[IapaMeTPUYHOTO NIPOCTOPY IBOAYILJIETHOTO po3mupeHHs CTaHZAPTHOI MOAEI AJ1s1 TOJAJIbIIOTO BUBUYEHHS
¢dazoBux nepexofiB B Hill. HaykoBe i npakTuyHe 3HauY€HHS po60TU. BukoprucTaHHs pe3ysibTaTiB poObOTH.
PesynbTaTy, oTpUMaHi B AUcCepTaLiliiHill po6OTi, MOXKYTb OyTH BUKOPUCTaHI [J1s1 OCIIiIKEHHSI BIaCTUBOCTEN
CHJIBHOB3a€MO/Iil040i MaTepii, sIka BUHUKAE B 1PO-SII€PHUX Ta IPOTOH-TIPOTOHHUX 3iTKHEHHSIX, LIVISIXOM aHaJli3y
BIUJIMBY 3MiHMU BiZTIOBiIHMX [IapaMETPiB MOZEJI HA KiHLEBi CIIOCTEPEXYBaHi (i3MyHi BeJIMINHU. 30KpEMa,
BpaxyBaHHS HAsIBHOCTI MarHiTHUX I0JIiB B 00'eMi [1J1a3MU MO>Ke 3MiHIOBATH KiHIIeBi criocTepexxyBaHi craHu. Taki
IOCJIiIKEHHSI MOXYTb IOIOMOITH B PO3yMiHHI BIIJIMBY MarHiTHUX I10J1iB Ha (Pi3n4Hi IpoLiecH, sKi BiOyBalOThCS B

I71a3Mi, i CIPUATY PO3BUTKY HALIOIO PO3YMiHHS BJIACTUBOCTEN CUJIbHOB3a€EMO/IiI0490i MaTepii.

2. The dissertation solves important scientific tasks: Calculation of the strength of generated magnetic fields that
can occur in the quark-gluon plasma during deconfinement phase transition and during the electroweak transition
in Hot Universe. Constraints on the parametric space of the Two Higgs doublet model to satisfy Sakhorov's
conditions for the baryon asymmetry of the Universe. Scientific novelty of the results obtained in the dissertation:
New results: The possibility of generating magnetic and chromomagnetic fields during the deconfinement phase
transition through quark loops has been researched. The possibility of generating fields throughout all the volume
of plasma at high temperatures has been demonstrated. The influence of magnetic fields on the electroweak phase
transition in the early stages of the Universe's evolution has been researched. The impossibility of a first-order
phase transition in the presence of fields within the Standard Model has been shown. The strengths of the
magnetic and chromomagnetic fields generated in the quark-gluon plasma have been estimated. The strengths of
the magnetic and chromomagnetic fields generated during the electroweak phase transition have been estimated.
Modified results: The self-consistent effective potential of all fields in the Standard Model has been modified and
calculated at high temperatures for further analysis of phase transitions. Computer modeling of the parametric
space of the two-doublet model has been performed to further research of phase transitions within the model.
Scientific and practical significance of the work. Application of the results of the investigations. The results
obtained in the dissertation work can be used to research the properties of strongly interacting matter produced
in nucleus-nucleus and proton-proton collisions by analyzing the influence of varying the corresponding model
parameters on the final observed physical quantities. In particular, taking into account the presence of magnetic
fields in the plasma volume can modify the final observable states. Such research can help us understand the
impact of magnetic fields on the physical processes occurring in the plasma and contribute to the development of
our understanding of the properties of strongly interacting matter.

Jep>kaBHHH peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHI HanIpPsAM PO3BHTKY HayKH i TEeXHIKH: QyHmaMeHTaNIbHi HAYKOBI OCTI/PKEHHS 3 HAMGiIbII
BRXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-MIOJiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 17151 3a0€311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOrO PO3BUTKY

CyCIIiZIbCTBA i Aep>KaBU

CrpaTeriyHuii NpiopUTETHUH HANPSIM iIHHOBALiHHOI Ais1JIBHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH
TPaHCIIOPTYBaHHS €HEPTii, BIPOBAI)KEHHS €HEProePeKTUBHUX, PECYPCO30€piralourx TeXHOJIOTIl, OCBOEHHS

aIbTEPHATUMBHUX IKEPeJl eHeprii

ITizCcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
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