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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuyHmii o6car dinaHcyBaHHS 3a 3BiTHHMH eTam: 542.514 TuC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka MeTony 6araTo4aCTUHKOBUX IOJIB J1s1 IIPY>KHOTO i HEIIPY>KHOTO PO3CisIHHS aJlpOHIB

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

O6'eKT HOCTiIKEHHSI - PpEeJSTUBICTCbKE IIPOTOH-IIPOTOHHE PpO3CisIHHA. MeTa - B3HAXOMKEHHSI NUHAMIYHUX PiBHSHb [Jis
TPUYACTMHKOBOTO IOJISI i BUKOPUCTAaHHS LUWX PE3YJbTATiB [Jig ONKUCY €KCIEPMMEHTANBHUX OaHUX. MeTon HNOCIif>KeHHs -
PO3pO6JIEHO METOJMKY 3aCTOCYBAHHS KaJiOpyBaJbHOTO IPUHLMITY [JIs TPMYACTUHKOBOTO T10JIs i IIPOBEIEHO y3araJbHEeHHsI IbOT0
npuHOMIY. 3HalfeHi [AuHaMivyHI piBHSHHS J7s1 1poro mosist i (ismyHO iHTeprpeToBaHi BJACTUBOCTI iX pPO3BSI3KIB, 3
BUKOPHCTaHHSM LIUX Pe3yJbTaTiB 00YyJ0BaHi BUpa3u sl iHTerpalis, 1o BiANOBifAOTh HAMMPOCTIIINM [I€TIILOBUM Jiiarpamam P.
deitnMaHa /17151 IPY>KHOTO PO3CisSIHHS IIPOTOHIB, SIK KBaHTiB TPMYACTUHKOBOTO 110J1s1. PO3p06JIEHO METOANKY 3aCTOCYBaHHS METOLY
Jlanyaca 19 pO3paxyHKy LMX iHTerpasiB. 3a JONOMOrOK LIbOTO METOMY PO3PaxOBaHO i MOPIBHSHO 3 €KCIEPUMEHTOM MOJEJb
IudepeHniiHoTo Mepepi3y NPYKHOTO PO3CISHHS 3a KBaipaTOM IIEPEAHOro YOTHMPHUIMIYJsbCy. B po6oTi mokasaHo, K 3a
JIOIIOMOTOI0 MOJeJli 6araTOYaCTUHKOBUX IOJIiB MOKHA PO3paxyBaTv AU(epeHLiiHNI Nepepi3 IPYy>KHOrO PO3CisSiHHS NPOTOHIB 3a
KBaJIpaTOM IIE€PEJAHOr0 YOTUPUIMITYJIbCY. Bysia po3risHyTa Aiarpama 3 OfHi€Io NeTero i aHalMiTUYHUI BUpa3 [ i€l NeTi, IKui
MICTUTb 6araTOBUMIpHUI iHTErpajs Mo BipTyaJIbHOMY YOTHUPHIMIIYJbCy i OYB PO3paxoBaHUM 3a Jonomoroio metony Jlammaca. Li
6araToBUMIpHIi iHTerpasn 3BeJIUCs 4O ABOBUMIDHUX ab0 OJHOBUMIPHUX i BXXe OyJiM pO3paxoBaHi 4ucesbHO. OTPUMaHUN SIKICHUI
36ir gudepeHLiiHOrO nepepidy 3 €KCIEPMMEHTANIbHUMU JAHUMU. JJOCSTHEHHS KiJIbKiCHOTO 36iry 3 €KCIEpPUMEHTOM IOTpebye
BpaxyBaHHsI Oi/bILOI KiJIbKOCTI IETIbOBUX AiarpaM. Merop, Jlannaca € HOBUM METOJOM PO3PaxyHKY BHECKIB NET/IbOBUX Jiarpam,
IO [I03BOJISIE PO3PaXyHOK TaKUX JiarpaM, sIKi padime OynuM HEJNOCTYIHUMM [Jis1 PO3PaxyHKiB. Po3po6ieHMII HOBUII METO[,
PO3paxyHKy PO3MINPIOE MOXKIMBOCTI JOCIHIAHUKIB IOAO MOAIOHUX PO3PaxyHKiB He TiJIbKU JJIS PO3CiSIHHS 3B'SI3aHUX CTaHiB, a i
IIpY ONUCIi IIPOLIECIB i3 eeMeHTapHUMU 4aCTUHKAaMU, OCOOJIMBO Ha TJi TOrO HAaNPSMKY €KCIEPUMEHTAIbHUX AOCTIIKEHb, SIKUN

00paHo Ha BEJIMKOMY aJJpOHHOMY KoJaiiepi.
Pedepar (aHrI)

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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HTII 1

HasBa npoaykiii (yKp): AJIropuTMU 3aCTOCYBaHHS MeToAy Jlamiaca iJ1st HAUIpOCTIlMX MeTIbOBUX JliarpaM MpPY>KHOTO PO3CisSHHS

B METOJIi 6araTo4YacTUHKOBUX ITI0JIiB

Hassa npoaykuii (auri): Algorithms for applying the Laplace method for the simplest loop diagrams of elastic scattering in the
method of multiparticle fields
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T'anyss 3acrocyBaHHs: SInepHa Pisuka

Onuc npogykuii (ykp): OTprMaHi piBHSIHHS JUHAMIKU B3a€MO/IIIOUMX 6araTOYaCTUHKOBUX TI0JIB i IpOaHasiz0BaHO BIaCTUBOCTI

iX po3B’sI3KiB.
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Bupo6Huk npoaykuii: OHITY

Cno>kHBayi NpoayKIii:

IlepcneKTHUBHiI pUHKHU:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamu

®opmu Ta ymoBH nepepgadi npogykuii: CriinipHi HIJIKP

7. BiosriorpagivHuii onuc

1. O. Potiienko, K. Merkotan, N. Chudak, D. Ptashynskiy, T. Zelentsova, T. Yushkevich, I. Sharph, and V. Rusov. New method of
accounting for interference contributions within a multiperipheral model. - Physical Review D. - 2020. - Vol.101. - Iss. 7. = P.
076021. DOL:https://doi.org /10.1103 /PhysRevD.101.076021. 2. Vitaliy D. Rusov, Igor V. Sharph, Vladimir P. Smolyar, Maxim V.
Eingorn, Margarita E. Beglaryan. Coronal heating problem solution by means of axion origin photons. - Physics of the Dark

8. 3BiTHa JOKyMEHTaIis

KinIbKiCTB CTOpPiHOK B 3BiTi: 27
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aitris y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTi

IlepeJiik 0ci6O-BHKOHABIIiB
MineBa AnHa OsiekcaHIpiBHA
He6ora 'anHa I'eopriiBHa
[Torienko Onekcin CepriiioBny
Cmonap Bonogumup IaBinoBuy

Yepuexxenko Cepriit AHaTtomieBnd (K. p.-M. H.)



llnp6una Muxaiino Pycianosud

IOmkeBuy TersaHa BnaguciasiBHa
KepiBHHK opraHi3samii:
ImutpumvH JMATpO BosogumMupoBud (4. T. H., Ipodecop)

KepiBHHKH pOGOTH:

Yynak Haramnist OnexcanapiBHa (K. ¢.-M. H.)

KepiBHUK Bizainy peectparii HayKoBoi AisibHOCTi
YxpIHTEI

]

3
i

L

AT

FOpuenko T.A.



