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Tema gucepranii:

1. T'paBiTaniiiHa B3aeMo[isl y 6araTOBUMipHUX MOZEJISIX.

2. Gravitational interaction in multidimensional models.

Pedepar:

1. Inceprarnist npucBsyeHa AOCAiI)KEHHIO rpaBiTaliiiHoi B3aemoii y 6araToBuMmipHux monessx Kanyuu-KneiiHa 3
TOPOiJaIbHOI KOMIIAKTU(iKaLli€l0 fO0AaTKOBUX IPOCTOPOBUX BUMIpIB. Li Mozesti mYPOKO BUKOPUCTOBYIOTBCS IJ1s1
CaMOY3roKeHoi IOOYIOBY Cy4acCHUX TeOpill 06'eAHAHHS BCiX BitoMux PpyHIaMeHTalbHUX B3aeMOJil: M-Teopii,
cyrneprpasitauii Ta Teopii cynepcTpyH. Y HepessTUBICTChKiN IpaHulli 3HaiineHi popmyin 1s 6araToBUMipHOTO
IOTEHIIiajly TOYKOBOI YaCTUHKM Y CIIOKOi. BcTaHOBJIEHE CIiBBiHOIIEHHS MK 4-BUMIpHUM i 6araToOBUMipHUM
IIJIaHKIBCBKMMU MaclTabamu. Y BUNIAQAKy PO3TAllyBaHHS B3a€MOJiI0UMX YACTMHOK Ha OJHIM i Till camiii OpaHi
BM3HAYEHI NOTEHLiay, pajiaibHi IPUCKOPEHHS IPOOHYUX TiJl i BjlacHa eHepris 1J1s 10JIiB HECKiHY€HHO TOHKOI Ta
IOBiNbHOI chepuyHUX 0007I0HOK. 3HalAeHi GOpMysu 11 NOTEHLiNHOI eHeprii Ta abCOIOTHOI BeJIMYMHYU CUIIU
rpasiTaliliHoi B3aeMOZii ABOX KyJIb i BBeleHa BifNoBigHa e(eKTUBHA rpasiTaliiiiHa cTaia. BcTaHOB/IEH] HOBI
0oO6MeXXEeHHSI Ha IIepiofiu TOPiB Ha OCHOBI PO3B'I3Ky IPO6JIeMH iepapXii Ta 1a60paTOPHUX TECTIB rPaBiTaLliiHOTO

3aKOHY OOEpHEHUX KBaparTiB. Y HabJmKeHHi c1abKoro rpaBiTaliifiHoro mnoJist 3 TOYHICTIO [0 WieHiB nopsigky 1/¢”™2



BM3HAUY€HA METPUKA, IO ONUCYE I0JIE€ CUCTEMU TOUYKOBUX YAaCTMHOK. OTpuMaHi popmyiu a1 acTpoPisuuHUX
TECTiB (4aCTOTHOTO 3CyBY, 3MillleHHS IIEPUTelilo Ta BifxuieHHs cBiTia). [lokaszaHo, 10 ocTaHHi 1Bi 3 HUX
IIpOTUPIvYaTh criocTepeskeHHsIM npu D>3. Y mexxax PPN opmaniamy BCTaHOBJIEHI OOMEXXEHHS Ha IIapaMeTpu
6araTOBUMIipHUX COJIITOHIB. 3HAIEH] Bif[IOBiIHI IOCTHBIOTOHIBCHKi NapaMeTpH Ta PiBHSIHHS CTaHy MaTepii y
30BHIIIHbOMY Ta BHYTPIilIHbOMY IpOcTOpax. Lli piBHSHHS CTaHy y 3arajJbHOMY BUIAJIKy HE € MUJIONOAiOHUMMU.
BusBiieHnii HOBUM Kjlac COJITOHIB, IO 3HAXOASATHCS HA TOMY CAMOMY PiBHi 3rofiy 3 TeCTaMy, 110 i 3arajibHa Teopist

BiJHOCHOCTI. BOHM OTpuMaJIi Ha3By JIATEHTHUX COJIITOHIB. YOpPHIi CTPYHU Ta YOPHi OpaHU HajeXaTb LIbOMY KJIacy.

2. The thesis is devoted to investigation of gravitational interaction in multidimensional Kaluza-Klein models with
toroidal compactification of extra spatial dimensions. These models are widely used for self-consistent
construction of modern theories of unification of all known fundamental interactions: the M-theory, the
supergravity and the theory of superstrings. In the non-relativistic limit formulas for the multidimensional
potential of a point-like particle at rest are found. The relationship between 4-dimensional and multidimensional
Planck scales is established. In the case of disposition of interacting particles on the same brane potentials, radial
accelerations of test bodies and the self-energy are determined for the fields of infinitely thin and arbitrary
spherical shells. Formulas for the potential energy and the absolute value of the force of gravitational interaction of
two spheres are found and the corresponding effective gravitational constant is introduced. New restrictions on
periods of tori are established on basis of the solution of the hierarchy problem and laboratory tests of the
gravitational inverse square law. In the approximation of the weak gravitational field up to terms of the order
1/c”2 the metrics, which describes the field of the system of point-like particles, is determined. Formulas for
astrophysical tests (the frequency shift, the perihelion shift and the deflection of light) are obtained. It is shown
that the last two of them contradict observations for D>3. In the framework of PPN formalism restrictions on
parameters of multidimensional solitons are established. Corresponding post-Newtonian parameters and
equations of state of matter in external and internal spaces are found. These equations of state are not dust-like in
the general case. A new class of solitons, which are at the same level of agreement with tests, as general relativity,
is discovered. They got the name of latent solitons. Black strings and black branes belong to this class.
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