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1. lnnamiyHe NOPYIIEHHSI CUMETPII Iif] BIVIMBOM 30BHIIIHIX IPaBiTallifHOTO | €JIEKTPOMArHiTHOTO I0JIiB y MOZEi
Ham6y-lona-Jlasinio Ta KBagpaTUyHOi rpasitatii

2. A dynamical symmetry breaking under the influence of an external gravitational and electromagnetic fields in
the Numbu-Jona-Lasinio model and quadratic gravity

Pedepar:

1. O6'eKT BOCHIIKEHHS: SIBUILle JUHAMIYHOTO MOPYIIEHHS CUMETPii y Mogeni HaM6y—I?IOHa—JIasiHio Ta KBaIPaTUYHIN
rpasitauii. MeTa 1OCHIPKEHHSI: 3HaliT YMOBHU iCHYBaHHSI IUHAMIYHOTO MOPYLIEHHSI CUMETPIi y ABOBUMIpHIiit
KBaJlpaTUYHil MoJiei rpaB,TaLlii y KOHQOPMHil KaniOpoBLi, BU3HAYUTU 3aJI€KHICTh KpUTUIHO—~ KOHCTAHTH 3B'SI3KY
Biin BUOOpY napaMeTpiB 3arajlbHOKOBapiaHTHO—- KaJliOpOBKY Y YOTMPUBUMIPHIN KBaJpaTUUHINA MOZEJ rpasiTalii,
BusHauuTH (pasoBy CTPYKTypy Mogesi Hamby-lona-Jlasinio y nprCyTHOCTI 30BHIllIHI MPaBiTALifIHOTO Ta
€JIEKTPOMAarHiTHOTO NoJtiB. Metonu nociimkeHHs: popmariam piBHSHG lIIBiHrepa-JlaiicoHa, CXOIMTHKOBE
HabXeHHs, MeTo1, eeKTUBHOTO MOTeHIliasla CKIaJeHUX M0J1iB, YUCeNbHi MeToau. TeopeTuyHi Ta MpakTU4Hi
pe3yJbTaTH, HOBU3HA: I0KA3aHO, 110 Y IBOBUMipHIill KBaJpaTU4Hil rpasiTauii y KoH(POPMHIl Kasibposui
BiOyBaeTbCs (pa3oBUil Nlepexif, IPyroro poiy, 3HaileHa 3a/1eXHICTb CTPYKTYpHUX (YHKLIN i AMHAMIYHOI MacH Bif,

KOHCTaHTH 3B'S3Ky, 3HAlJIEHO KPUTUYHE 3HAYEHHS KOHCTAHTU 3B'43Ky. Y YOTUPUBUMIPHIN KBaJPAaTUYHIl rpaBiTanii



B 3arajibHOKOBAPiaHTHIl KayliOpOBLi KPUTUYHE 3HAUE€HHS KOHCTAHTHU 3B'SI3Ky IIPAKTUYHO He 3aJIEXKUTh BiJ] BUOOPY
napaMeTpiB Kai6poBkH, a $a30Buil epexif € IepexosoM IPYroro pony s yCix 3HaueHb [IUX NapaMeTpiB.
3HaieHo 3arajbHUI BUPa3 AJ1 e(PeKTUBHOTO [I0TEH1iay CKIaJeHnx 6ipepMiOHHUX II0JIiB Y MO HaM6y—I?IOHa—
JlasiHio 3 30BHIIIHIM €JIEKTPOMAarHiTHUM mnosueM. [lokazaHo, mo y Bunagxax 3- , 4- ta d-BUMIipHOTO POCTOpPY 3
30BHILIHIMM I'paBiTallilHNM €JIeKTPOMATHITHUM IOJISIMU BiiOyBaloThCs (Ha30Bi nepexoay nepuioro i Ipyroro pomy.
[linTBEpIKEHO, 0 KPUBUHA Ta €JIEKTPUYHE I0JI€ BiJHOBIIIOIOTH NTOPYLIEHY CUMETPIl0. 3HalIeHa 3aJIEXKHICTh
IVHaMivyHOi Macu Bif, mapameTpiB Mogeri, ¢pazosa giarpama. Cpepa BUKOPUCTAHHS: KOCMOJIOTiS, (i3uKa YOPHUX
IipoK, acTpodisuka.

2. Object of investigation: a dynamical symmetry breaking in the Nambu-Jona-Lasinio model and quadratic gravity.
Aim of investigation: to find the conditions of dynamical symmetry breaking in the twodimensional quadratic
gravity with conformal gauge, to find the critical constant of interaction as a function of general covariant gauge
parameters in four dimension space, to find the phase structure of the Nambu-Jona-Lasinio model with external
grav-ity and electromagnetic fields. Methods of investigation: Schwinger-Dison equations, ladder approximation,
effective potential of compound fields, nu-merical methods. Theoretical and practical results: the phase transition
of the second order in 2-d conformal quadratic gravity is shown to take place, the dynamical mass is found as a
function of the coupling constant as well as the critical constant; the critical coupling constant in 4-d gravity in
covariant gauge don't depend on gauge parameters, the phase transition is the second order one; in the Nambu-
Jona-Lasinio model the general expression for the effective potential of compound fermionic fields is obtained, the
phase transitions in 3-, 4-, d- dimensional curved space with electromagnetic field are shown to take place, the
phase structure is found. Fields of application: cosmology, black holes physics, astrophysics.
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