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Pedepar:

1. Inceprauis npucBsiyeHa aHasisy crabinizalii Ta KomnakTugikanii 10AaTKOBUX BUMIPIB Y HeJiHIMHMX
6araTOBUMipHUX KOCMOJIOTIYHMX MOJEJISIX, & TAKOXK BUBYEHHIO MOXKJIMBOCTI IIPUCKOPEHOTO PO3MUPEHHS BeecBiTy y
3a3HavYeHUX MozesIsix. Taki HesliHINHI MOJesi €KBiBaJIEHTU MOZEJIi 3 JIIHIMHOIO IPaBiTALiHOI0 [Ii€10 TLII0C
MiHIMaIbHO TOB'SI3aHE CKAJISIPHE TI0JI€ 3 CAMOJiI04iM NTOTeHLiasioM. TakuM YMHOM HeJiHilHICTh Ta
6araTOBUMIipHICTb MOXKYTb BILJIMBATH Ha CaMO/il0uMil IOTEHIlias, TOOTO Ha eBoJioLito BeecsiTy. OfHaK, BOHU TaKOX
HapOIKYIOTb PSAJL OAATKOBUX NTUTaHb. BilllOBiTHO 4O CIOCTEPE>KEHD, BHYTPIlIHIN TPOCTip Mae OyTH CTAaTUYHUM
a60 6/1M3bKO CTATMYHMM XO4a 6 Ha Yacu NEePBUHHOIO HyKJIEOCUHTE3Y, iHaKuIe (PyHAaMeHTaIbHi (Pi3n4Hi KOHCTAaHTH
IIOBMHHI 3MiHIOBaTUCh 3 4yacoM. Lle o3Hauae, 1110 Ha Cy4acHOMY eTarli eBoJitolii BcecsiTy komnakTudikoBaHui
MacuTab BHYTPIlIHBOTO POCTOPY Mae OyTU CTabiNi3oBaHUM Ta 3a(iKCOBAaHUM B MiHIMyMi €(pEKTUBHOTO
noreHuiany. Y gucepTauii 3po6sieHo aHasi3 cTabisbHOi KomnakTudikalii y BUK/IIOYHO IrpaBiTaliiiHUX MOAEIISX, Y

KX JIarpaHXXiaH Teopii MiCTiTb KBaZipaTHE-4YETBEPTHI HEJIHINIHI IONIPAaBKU [0 KPUBU3H BUY Ta Y MOJEJSX 3



MOHOMNOJIbBHUMU (POPM-TIOJISIMU Ta KPUBU3HAMMU THUIY . Y MOAEJI AJ1s1 BUIIQAKY KOJIY BHYTPIIIHIN IIPOCTIB €
YOTUPUBUMIDHUM aHAMITUYHO 3HaWIeHi 06s1acTi crabinizanii Ta komnakTudikanii 101aTKOBUX BUMIPiB MPU SIKUX
30BHIlIHIN IPOCTip € acuMNTOTUYHO AdS. Y Mogesi 3 KpUBU3HOIO Ta POPM-TIONISIMU MOKIIMBO JJOCSTHYTH
OJIHOYACHO CTabili3aliio JOAAaTKOBUX BUMIPIB [J1s1 BUBHAYEHOTO [1ialla30Hy [1apaMEeTPiB, Mi3HE YaCOBE MPHUCKOPEHHS
BcecBiTy Tako>X MO>Xe OyTH OTPUMAaHO y paMKax Liei mozesi. [IpucyTHicTs GOPM-11071iB IPUBOAUTD L0 TiNIKyBaHHS
o6sacTi 3HaUYeHb NOTeHLiany BececBiTy, NpuyoMy OfiHA 3 TiJIOK 10O3BOJISIE iICHYBaHHS [TO3UTUBHOI'O MiHIMyMY LIbOTO
noTeHujany. Bin (MiHiMyMm) rpae posb e(peKTMBHOI KOCMOJIOTIYHOI CTaloi, sIKa 3a LOIIOMOTI0I0 TOHKOI HACTPOWKU
rapameTpiB J03BOJIS€ CIIOCTEPIraHHs Ii3HE YaCOBOT0 IIPMCKOPEHHS BeecsiTy. bisbl TOro, nokasaHo, 10 Tax cama
rizika 3HayeHb e(eKTUBHOIO IIOTEHIialy Ma€e IOMEHHI CTiHKY, 1110 PO3ME>XYIOTh PEriOHH Pi3HOTO BaKyyMy.
[TpoBeneHuit aHasi3 1ae MOKIUBICTh 3pOOUTU BUCHOBOK IIPO Te, 1[0 IPUCKOPEHHS He BiNOBiIae napaMeTpam
cragii ingduii ToMy mo epeKTUBHUI OTEHLIa He 3a[J0BOJIbHSIE YMOBI TOBIJIBHOTO CKaTyBaHHs TakoX,
napameTpy IPUCKOPEHHS Ta MOXJIMBICTb CIIOCTEPIraHHs iHQIIALINAHOI cTafii BUBYEH] y BUK/IIOYHO IpaBiTalliiHIX
6araToBUMMipHUX MOJIEJISIX 3 JIiHIHOI0, KBaIPaTUYHOIO, YETBEPTHOIO, KBaZJPATHE-YETBEPTHOIO MTONPABKAMU Y
KPUBU3HI Ta y MOZEJSIX. 17151 IbOrO BUKOPUCTAHO METOAM YMCJIEHHOTO aHaJIi3y Ta PillleHHs PiBHSIHb PYXY.
3HaleHo, WO JarpawKiaHy JIiHIHOI eKBiBaJIEHTHOI TEOPii y MOJEJISIX Ta BKJIIOYAIOTh Y ce0€ N1BAa CKAJIIPHUX I1OJI,
OJiHE 3 SIKUX BifITIOBiflae CKaISIPHOMY (PaKTOPOBi BHYTPIIIHBOTO IIPOCTY, a APyre MOB'A3aHO 3 HEJTiHIMHICTIO Moaei. Y
SIKOCTI JI)KepeJ MaTepiaJIbHUX IMOJIiB B IMX TEOPisiX BUKOPUCTaHE MOHOIOJIbHE popM-TIoJie Ta D-BumipHa
y3arajibHeHa KOCMOJIOTIYHa cTasa. [IpoaHanizoBaHO Ta 3HaIAEHO Aialla3oH [1apaMeTpiB, 10 rapaHTyIOTh iICHYBaHHS
HYJIbOBUX MiHIMyMiB €()eKTUBHOrO NOTeHIiany Teopii. Lle 3a10BosIbHSIE HOCTATHII yMOBI CTabisi3alii BHyTpilIHbOrO
npoctopy. I[Ipu BuBYeHHi il y BKa3aHUX MOIEJISIX [I0Ka3aHo, 1110 y 6araTOBUMIPHUX TEOPisX 3 KBAAPATUYHOIO
Ta YETBEPTHOIO KPMBU3HAMU MOXKHA BifI0BiHO oTpumMaty 1o 10 Ta 22 e-osiHriB, a TaKO>XX MOZEJb 3 KPUBU3HOIO
IO3BOJISIE CIIOCTEPIraHHs TOMOJIOTIYHOI iH(ILii. ¥ Mopesi 3 KBalpaTHe-4€TBEPTHOIO NONIPABKOIO 1O KPUBU3HY
NI0Ka3aHo, L0 CKaJSIPHE I10J1e (CKaJIIPOH) Mae 6araTo-3HauyHMI MOTEHIiall, M0 CKIAJA€ThCS 3 AEKiIbKOX TiJIOK,
TIOB'SI3aHMX MiX COOOI0 y TOYKAX TiJIKyBaHHS Ta y MOHOTOHHMX TOYKaX. 3HANEHO, 0 MOHOTOHHI TOYKU ITPOHUKHI
171 BUNIAAKY 4-BMMIPHOTO 30BHIIIHBOTO [IPOCTOPY-4acy, TOAI K TOYKU TiJIKyBaHHS I'PalOTh POJIb CTIHOK i €
HENPOHVKHUMU JIJIS CKaJISIPOHY. TakoXX [MOKa3aHO iCHyBaHHS CTiHOK, 1J0 € HENIPOHUKHUMHU Ta [IPY LOCSTHEHH] SKUX,
CKaJISIPOH BificKaKye 6e3KOHEeYHe YMCJIO pasiB, [IOHKAYM aMIITy Ly pyxy. Takum unHOoM BeecBiT acumntoTuyHe
HabsmKaeTbes 1o crafii ne-Curepa. Lle e HoBum TunoM indaauii, sika Brepiie 6ysa 3asHaueHa y poboTax, o 6yau
ony0JIiKOBaHi y CNiBaBTOPCTBI 3i 3m00yBadyem. Takuii Tum iHQIIALii OTpUMaB y AucepTalii Ha3By "pUKOLIETHA
inpasauis” (bouncing inflation). ¥ uboMy BunaziKy NpucKOpeHOro po3MMUPEHHs He IOTPi6He iCHyBaHHS MiHIMyMy
noTeH1iany BcecBiTy, a00 BUKOHaHHS YMOBHU IIOBiJIbHOT'O CKaTyBaHHS. JJOCTaTHBOIO YMOBOIO Takoi iHusLii, o Mae

Miclie ogHOYacHoO y ¢pperimax EffHinreliHa ta bpanca-/luke, € suiie iCHyBaHHS NOJiOHUX IJIKOBUX CTiHOK.

2. The thesis is devoted to study of freezing stabilization and compactification of additional dimensions in
nonlinear multidimensional gravitational models and to investigation of the inflation in such models. Several
nonlinear multidimensional gravitational models are studied in this thesis, such as pure gravitational models with
nonlinearities of type and form-field containing models with linear, quadratic, quartic and of type curvatures.
Adding forms to the model of gives possibility to reach positive minimum of the effective potential. Then the
freezing stabilization of the internal spaces is provided, which lets avoiding of the problem for the fundamental
constant variation in multidimensional models. At the same time, the stage of the cosmic acceleration is achieved
too. However, fine tuning is required to get parameters of the present-day accelerating expansion. Additionally the
existence of domain walls was found for this model, which separates regions with different vacua in the Universe
without providing of inflation, because the effective potential is not flat enough around the saddle point. The pure
gravitational model with curvature-quadratic plus quartic correction terms allows for the stable compactification
of the internal space for certain region of stability. The inflation has been investigated in the models being linear
and with nonlinearities of type and with a monopole form field, D-dimensional bare cosmological constant. As
result, the equivalent linear model has two scalar fields: one corresponds to the scale factor of the internal space
and another nonlinearity of the original models. The dynamical behavior of the scalaron field and the Universe was
studied in quadratic plus quartic nonlinear models. The scalaron potential can be a multi-valued function



consisting of number of branches, being connected in the branching points or in the monotonic points. It appears
that the monotonic points are penetrable for scalaron field while in the vicinity of the branching points scalaron
has the bouncing behavior and cannot cross these points. Also branching points where found, where scalaron
bounces an infinite number of times with decreasing amplitude, approaching asymptotically de-Sitter stage. This
king of accelerating behavior is called bouncing inflation. This represents a new type of inflation, which takes place
both in the Einstein and Brans-Dicke frames and play an important role during the early stages of the Universe
evolution.
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