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1. lnHamika KBapK-TJIIOOHHOI I171a3MH1 B IIPMCYTHOCTI CUJIbHUX MArHiTHUX IOJIB Y CTaHOAPTHIN Mozei
€JIEMEHTAapHUX YaCTUHOK

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

Pedepar:

1. Y nuceprauii BUpillyeTbCs BXXJIMBE HAyKOBe 3aBAaHHS: OOUYMCIIEHHS HAPY>KEHOCTE! MarHiTHUX MOJIiB, 0
MO>XKYTb HAPOJKYBATHUCS B KBAPK-TJIIOOHHIN MJ1a3Mi mif yac ¢pa3oBOro nepexony 4eKOH(MANHMEHTY Ta y PAHHbOMY
BcecsiTi nin yac enexrpociabkoro ¢gasosoro nepexony. [IpoBeneHo 064YMCIIeHHS Ta CUMYJISILI 1151 0OOMeXKeHHSs
[IapaMeTPUYHOTO IIPOCTOPY JIBYXAYIJIETHOI MOAEJI 1J1s1 BpaxyBaHHS Cy4YaCHUX TEOPETUYHUX OOMEKEHb Ha

NapaMeTpu. Bkazani ooMeskeHHS BapTO B [MOOAJIbIIIOMY BpaXOBYBaTH [Ji4 MMOMIYKY napmeTpiB [J11 BUKOHAaHHS YMOB



CaxapoBa 1151 NOsICHEHHSI 6apioHHOi acumeTpii BcecBitTy. HaykoBa HOBM3HA Ofjep>KaHUX B IACEPTALlii pe3yJbTarTiB:
Brniepiue: JlocipkeHO MOXJIMBICTD reHepaliii MarHiTHUX Ta XpOMOMAarHITHUX I10J1iB ITpu (Ha30BOMYy 1epexoi
IeKOH(paHMEHTY 332 PaXyHOK KBaPKOBHUX I1€TeJib. [ToKa3aHO MOKJIMBICTh HAPOJKEHHS MOJIB Y BCbOMY 06'eMi
IIJIa3MU 32 BUCOKOI TemIieparypu. JOCIiIPKeHO BILJIMB MarHiTHUX MOJIB Ha €JIeKTPocabkuil (pa30BUll lepexif, Ha
paHHix eTanax eBoJioLii BcecsiTy. [lokazaHO HEMOXJIMBICTb (PA30BOroO NEPEXOy NEPLIOTO POAY y CTaHAAPTHIN
MOJI€eJIi B IPUCYTHOCTI 10J1iB. OLiHEHO HANIPY>KEHOCTi MarHiTHUX Ta XPOMOMArHiTHUX MOJIiB, IO TEHEPYIOTbCA Y
KBapK-IJIIOOHHIN 11a3mi. OLIiHEHO HAIIPY>KEHOCTi MarHiTHMX Ta XpPOMOMATHITHUX I10J1iB, IO TEHEPYIOTHCS IIPU
€JIEKTPOCIabKOMY (pa30BOMY Mepexoi. YIOCKOHAIEHO Ta JOIOBHEHO: MoIn(piKOBaHO Ta AOCIIIKEHO
CaMOy3ropkeHui eeKTUBHUI [ToTeHLias ycix nosiB CTaHgapTHOI Mozesi Ipy BUCOKIN TeMIlepaTypi As
N10J]a7IbIIOr0 BUKOPUCTAHHS NpY aHai3i (pa3oBux nepexomis; [IpoBejeHO KOMIT'IOTEPHE MOZEIOBAHHS
[IapaMeTpUYHOTO NIPOCTOPY JBOAYILJIETHOTO po3mupeHHs CTaHAAPTHOI MOAEI AJ1s1 TOJAJbIIOTO BUBUYEHHS
(a3oBUx nepexois B Hill. HaykoBe i mpakTUyHe 3Ha4eHHsS! pOOOTU. BUKOpUCTaHHS pe3ysbTaTiB poOOTH.
PesynbTaTy, oTpUMaHi B AUcepTaLiliiHill po6OTi, MOXKYTb OyTH BUKOPUCTaHI AJIs1 OCIIiIKEHHSI BIaCTUBOCTEN
CHJIBHOB3a€MO/Ii1040i MaTepii, sIka BUHUKAE B IAPO-sII€PHUX Ta IPOTOH-TIPOTOHHUX 3iTKHEHHSIX, LIVISIXOM aHaJli3y
BIUJIMBY 3MiHU BiZJTIOBiIHMX [1apaMETPiB MOZEJII HA KiHLEBi CIOCTEPEXYBaHi (i3nyHi BeJIMYNHU. 30KPEMA,
BpaxXyBaHHS HAsIBHOCTI MarHiTHUX TOJIiB B 00'eMi [1J1a3MU MO>Ke 3MIiHIOBATH KiHIIEeBi criocTepexxyBaHi cranu. Taki
IOCJIiI)KEHHSI MOXYTb IOIIOMOTITH B PO3yMiHHI BILJIMBY MarHiTHUX I1071iB Ha (Pi3nyHi IpoliecHy, sKi BinOyBaloThCs B

I171a3Mi, i CIPUSITA PO3BUTKY HAlIOTO PO3YMiHHS BJIACTMBOCTEM CUJILHOB3a€EMOZiI040i 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.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HaNpsSIM PO3BHTKY HayKH i TEXHIKHM: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGILIbII
BRXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€e3M1e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY

CYCIIiNIbCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HaNPSIM iIHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTA
TPaHCIIOPTYBaHHS €HEPTii, BIPOBAI)KEHHS €HEProePeKTUBHUX, PpECypCco30epiralourx TeXHOJIOTIl, OCBOEHHS

aJIbTEPHATUMBHUX IPKEPeJl eHeprii
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