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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHmi 06car ¢piHaHCYBaHHS (THC. IPH.): 542.514




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MmeToy 6araTo4acTMHKOBUX I10JIiB [1J1s1 IPY’KHOTO i HEIIPY>KHOT'O PO3CisIHHS aipOHIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of a method of multiparticle fields for elastic and inelastic hadrons scattering.

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIIKEHHS — PEJISITUBICTCbKE MTPOTOH-TIPOTOHHE PO3CisIHHSA. MeTa - 3HaXOIPKEHHS AMHAMIYHUX PiBHSHb
1711 TPUYACTUHKOBOTO T10JISI i BAKOPMCTAHHS LUX PE3yJIbTaTiB AJIs1 ONNCY eKCIIEPUMEHTAIbHUX JaHUX. MeTtog,
TOCJIIPKEHHS — PO3PO0JIEHO METOJMKY 3aCTOCYBaHHS Ka/liOpyBaJbHOrO IPUHLMITY /1711 TPUYACTUHKOBOTO IOJIA i
IIPOBEJEHO y3arajbHEHHS L[bOr0 IPUHLUITY. 3HANeHi AMHAMIUHI PiBHSIHHS OJ1s1 IbOTO 10414 i (i3udHO
iHTeprpeToBaHi BIaCTUBOCTI iX pO3B’A3KiB, 3 BAKOPHUCTAHHSIM LIUX Pe3yJbTaTiB MOOYL0BaHI BUPa3U IJIsl iHTerpalis,
IO BiJ[IOBiA0OTh HANIIPOCTIIIMM IIETIbOBUM Hiarpamam P. GeiiHMaHa 17151 IPY>KHOTO PO3CisIHHS [TPOTOHIB, SIK
KBaHTIB TPMYACTUHKOBOTO 110J1s1. PO3p006J1€eHO METOAMKY 3aCTOCYyBaHHS MeToAy Jlamsaca 1J1st pO3paxyHKy L1X
iHTerpasis. 3a JOMOMOTOIO [IbOTO METOMIY PO3PaX0BaHO i MOPiIBHSIHO 3 €KCIIEPUMEHTOM MO b TU(EepEeHLiHOTO
nepepisy Npy>kHOTrO pPO3CiSHHA 32 KBaJpaTOM I1€peIaHOro YOTUPUIMITyJIbCy. B po6oTi mokasaHo, SIK 3a JOIIOMOT0I0
MogeJii 6araTouacTUHKOBUX I10J1iB MOXKHA po3paxyBaTy gudepeHLiiHNi Tepepis IPY’KHOTO PO3CisIHHS IIPOTOHIB 32
KBa/IpaTOM IEPEJAHOr0 YOTUPUiIMITYyJbCy. bysia po3risiHyTa fiarpama 3 ofiHi€lo NeTsIelo i aHaliTHYHUI BUpa3 4J1s
iei neTsi, SKUil MiCTUTb 6araTOBUMIpHUI1 iHTEerpas no BipTyaabHOMY YOTUPUIMITYJIbCY i 6YB pO3paxoBaHUil 3a
monomoroio metony Jlanaca. i 6araToBuMipHi iHTerpany 3Bencs 0o IJBOBUMIPHUX 200 OJIHOBUMIPHUX i B>ke Oy1u
pO3paxoBaHi yncesbHo. OTpUMaHUM SIKiCHUI 36ir udepeHLiiiHOro nepepisy 3 eKCriepruMeHTaIbHUMU JaHUMU.
JJOCSITHEHHS KiJIbKiCHOTO 30iry 3 eKCIIepUMEHTOM NOTPeOye BPaXyBaHHS Oi/IbIIOI KiJIbKOCTI IETJIbOBUX JliaTPaM.
Mertop Jlannaca € HOBUM METOIOM PO3PaxXyHKY BHECKIB [I€TJIbOBUX Aiarpam, 10 JO3BOJISE€ PO3PAXYHOK TaKUX
Iiarpam, ski paHimie 6yi11 HelOCTYIIHUMMU [ pO3paxyHKiB. Po3po6sieHuit HOBUI METO/, pO3PaxyHKY pPO3LIMPIOE
MOXJIMBOCTI JOCJIiJHUKIB 00 MOAIOHNX PO3PaxyHKiB He TiJIbKU 17151 PO3CisSIHHS 3B'$13aHUX CTaHiB, a ¥ IpY ONUCi
MIPOLIECIB i3 €JIeMEHTAPHUMHU YaCTUHKAMM, OCOOJIMBO HA TJli TOTO HANIPSIMKY €KCIIEPUMEHTAIbHUX OCiTKEHb,

SIKMI 06paHO Ha BEJIMKOMY alpOHHOMY KoJlaiiepi.

Pedepar aHr1ilicbKOIO:

The object of study is relativistic proton-proton scattering. The goal is to find dynamic equations for a three-
particle field and use these results to describe experimental data. Research method - the technique of application
of the gauge principle for a three-particle field is developed and the generalization of this principle is carried out.
Dynamic equations for this field and physically interpreted properties of their solutions are found, and expressions
for integrals corresponding to the simplest Feynman loop diagrams for elastic proton scattering as quanta of a
three-particle field are constructed using these results. A method for applying the Laplace method to calculate
these integrals has been developed. Using this method, the model of the differential cross section of elastic
scattering by the square of the transmitted four-momentum is calculated and compared with the experiment. We
show how the differential cross section of elastic proton scattering by the square of the transmitted four-
momentum can be calculated using the model of multiparticle fields. A single-loop diagram and an analytical
expression for this loop, which contains a multidimensional integral over a virtual four-momentum and was
calculated using the Laplace method, were considered. These multidimensional integrals were reduced to two-
dimensional or one-dimensional and have already been calculated numerically. A qualitative coincidence of the
differential cross section with the experimental data is obtained. Achieving a quantitative match with the
experiment requires taking into account more loop diagrams. The Laplace method is a new method of calculating
the contributions of loop diagrams, which allows the calculation of such diagrams that were previously unavailable
for calculations. The developed new method of calculation expands the possibilities of researchers for such



calculations not only for the scattering of bound states, but also in the description of processes with elementary
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Asiroputmu 3acToCyBaHHs MeToy Jlamaca 1jis HainpoCTilyX MeT/IbOBUX Aiarpam

IIPY>KHOTO PO3CiSIHHS B METO[Ii 6araTO4aCTUHKOBUX I10JIiB

Hazpa HTII aHri#icbKo¥0: Algorithms for applying the Laplace method for the simplest loop diagrams of

elastic scattering in the method of multiparticle fields
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
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