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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)

OG6'eKT HOCiIKeHHs - IPOLeCU IIPY>KHOTO Ta HENPYKHOI'O PO3CisIHHS afjpoHiB. MeTa - no6yjoBa AUHAMIYHOI MOJesIi pO3CisSHHS
aZIpOHIB JJIs1 OMUCY €KCIIEPUMEHTAJIbHUX JaHUX. MeToH, JOCJifKeHHs - MeTop Jlamnaca A po3paxyHKy JgudepeHLiaTbHOro
nepepisy Mpy>XKHOTro PO3CisIHHS aJjpOHIB 3a MepefaHuM YOTHUPUIMITYJIbCOM. B pob0Ti MpONOHy€eThCSI MOJENb IJIsS ONUCY IIPOLECiB
PO3CisIHHSI afIpOHIB SIK 3B'I3aHMX CTaHIB KOHCTITYyEHTHUX KBapkKiB. Ha MigMHOXMHI OZHOYACHOCTI PO3IJISIAETHCS MOOYHOBa
JUHAMIYHUX PIiBHSIHb AJ19 6araTo4aCTMHKOBHUX IIOJIB 3a JOIIOMOroio Meroay JlarpaHxka, aHaJIOTiYHO TOMY SIK 1€ POOUTBHCS s
"3BUYANHMX" OJHOYACTUHKOBHUX IIOJIIB. PO3rJIsSHYTO KasniGpyBasybHi MO, SIKi BiJHOBJIOIOTH JIOKAJIbHY BHYTPIIIHIO CHMETpil0 Ha
MiZAMHOXXMHI OZHOYACHOCTI. JI71s1 6araTo4yaCcTMHKOBUX IIOJIiB, IO OMHMCYIOTh ME30HM SK 3B'S3aHi CTaHM KBapKa i aHTMKBapka i €
IBOIHZEKCHUMM TE€H30paMU BiJHOCHO JIOKa/lbHOI KasnibpyBanbHOI TpyMH, 3ampolOHOBAaHA MOZENb 3 [IBOMA Pi3HUMU
KaJlibpyBaJIbHUMU MOJIIMU, KOJKHE 3 SIKUX IMOB'sI3aHe i3 CBOIM iHfeKcoM. Taki 1oJ1si IepeTBOPIOIOTHCS 32 OJHAKOBUM 3aKOHOM IIPU
JIOKaJIbLHOMY KaJlibpyBaJIbHOMY IEPETBOPEHHI i 3a[J0BOJIbHSIIOTh OJJHAKOBUM JMHAMIYHMM DiBHSIHHSIM, ajle HA HUX HaKJIaJaloThCs
pi3Hi rpaHuyHi ymoBu. Ilpy NEBHUMX TPaHMYHMX YMOBAaxX Ii PIBHSIHHS OMNMCYIOTh Taki i3n4yHi sSBMIA K KOH(pANHHMEHT i
ACHMIITOTUYHY CBOOOMY KOJBbOPOBUX O6'€KTIB, a IIPY iHIIMX IPAHUYHUX YMOBAX - MEXaHi3M CIMOHTAHHOTO MOPYLIEHHS CUMETPii.
i nuHaMivyHi piBHAHHSA [J03BOJISAIOTL B MEXKaxX OJHI€l 1 Tiel )X MOJeJIi OnucaTy K yTPMMaHHS KBapKiB BCEPEVHI aJipOHIB, TaK i iX

B3a€MOZIO B IpOLiecax pPO3CisiHHSA afpOHiB, MIJIIXOM 0OMiHOM 3B'SI3aHUMU CTaHAMMU TJIIOOHIB - [JII000JIaMU.
Pedepar (aHrI)

The object of research is the processes of elastic and inelastic hadrons scattering. The goal is to build a dynamic model of
hadron scattering to describe experimental data. The research method is the Laplace method for calculating the differential
cross-section of elastic hadron scattering on the transmitted four-momentum. The paper proposes a model for describing
hadron scattering processes as bound states of constituent quarks. On the simultaneity subset, the construction of dynamical
equations for multi-particle fields using the Lagrange method is considered, similar to how it is done for "normal" single-particle
fields. The gauge fields that restore the local internal symmetry on the simultaneity subset are considered. For multiparticle
fields that describe mesons as bound quark and antiquark states and are two-index tensors relative to the local gauge group, a
model with two different gauge fields, each of which is associated with its index, is proposed. Such fields are transformed
according to the same law in the local gauge transformation and satisfy the same dynamic equation, but different boundary
conditions are imposed on them. Under certain boundary conditions, these equations describe such physical phenomena as
confinement and asymptotic freedom of colored objects, and under other boundary conditions - the mechanism of spontaneous
symmetry breaking. These dynamic equations make it possible to describe both the containment of quarks inside hadrons and
their interaction in the processes of hadron scattering, through the exchange of bound states of gluons - globules, within the
same model.

Inpexc YIK: 539.12 /.17, 539.12

Kopu remarnunux pyopuxk HTI: 29.15.01

6. HaykoBo-TexHiyHa npoayKkuis (HTII)



HTII 1

Hassa npoaykii (ykp): [Ipo6siema ogHOYaCHOCTI B PesISITUBICTCEKIN (Pisuii Ta MmeTop Jlarpanska 1j1si JBOYaCTUHKOBOTO MOJIS
Ha3zBa npoaykuii (anri): The problem of simultaneity in relativistic physics and the Lagrange method for a two-particle field
OuikyBaHi pe3yybTaTi: MeTony, Teopii

T'anyss 3acrocyBaHHS: SInepHa (isuka

Omnuc npoaykiii (ykp): Po3po6siennii TuHaMivHUM 06'€KT - 6araToyaCTUHKOBE MoJIe, AJ1s1 IKOTO MOXHA peaslidyBaTi 3BUYaliHy
cxeMy onucy. BoHa nepen6ayae no6yzoBy jarpaHxkiaHa, no6ynoBy piBHsHb Jlarpawxa-Eiinepa, 3Haxo[KeHHs! iX po3B's3KiB,
no6y0By BUpa3iB 1J14 iHTerpasliB pyxy, KBaHTyBaHH i Gi3anyHy iHTepIpeTalilo OTpUMaHUX onepaTopis. HoBa arHamiyHa Mozesnsb
onucye JUHAMIKy came aZpoHiB, a He CKJIalalourX iX YaCTUHOK. PO3po6ieHi HOBi PO3paxyHKOBi aITOPUTMH, 3aCHOBAHi Ha METOT|

Jlannaca, siKi JO3BOJIMIIY [IEPEUTHU Bill ZMHAMIYHOI MOZEJI - 0 MOAEJI €KCIIEPUMEHTAJIBHO CIIOCTEPEKYBAHUX BEJINYMH.
ConianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: ExoHOMIsI eHepropecypcis

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBagykeHHs: 01.202312.2023

Bupo6Hnuk npoaykuii: Hanionanpuuii yaisepcuret "Onecbka nositexHika"

Cro>kuBavi MpoAyKuii: JI0CsiIHYKY, 1110 BUBYAIOTh ITPOLIECH PO3CisIHHS, 30KpEMa, 3aiIMalOThCs aHAII30M eKCIIEPUMEHTIB 3

PO3CisIHHS eJleMeHTapHUX YaCTMHOK IIPY BUCOKHUX €HEPrisx Ha Besmkomy anpoHHOMy Kosangepi (ATLAS, TOTEM)
IlepcneKTHBHI pHHKH: YKpaiHa, €Bpomna
IIpaBa iHTe/IeKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMU

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIJIKP

7. Biosriorpagiunuii 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. https:/ /doi.org/10.1103 /PhysRevD.101.076021 (Scopus, Web of Science)

2. V. B. Loboda, Yu. O. Shkurdoda, Yu. M. Shabelnyk, A. M. Chornous, S. M. Khursenko, L. V. Dekhtyaruk, K. Merkotan, O. O.
Drozdenko. Magneto-Optical and Magnetic Properties of Three-Layer Films Based on Permalloy and Copper. - Springer
Proceedings in Physics. - 2020. - Vol. 240. - P. 337-342. https:/ /doi.org/10.1007 /978-981-15-1742-6_32 (Scopus)

3. lNotienko O.C,, lllap 1.B., 3enennona T.M., Uynax H.O., He6ora I'.I'., MepkoTaHn K.K., [ITtamuncekuii [I.A. TpU4acTUHKOBI OIS
SIK METOJI, Oonucy 6apioHiB B mpouecax po3cisHHs. - 2020. https:/ /arxiv.org/abs/2010.06679 (Ha pelieH3yBaHHi B YKpaiHCbKOMY
dismynomy xypHaii) https:/ /ujp.bitp.kiev.ua (Scopus, Web of Science)

4. A. O. Kakaes, B. O. Tapacos, C. A. UepHexenko, B. [I. Pycos, B. O. CoBa. MogesoBaHHsl XBUJIbOBOTO HEUTPOHHO-SIIEPHOTO
ropinHg 232Th mig yac 36aravenss 3a 239Pu 1151 TensoBoi 30HU eHepriii HeUTpoHiB. - XXypHan ¢isnunux gocnimkens. - 2020. -
T. 24. - N2 1. - Cr. 1201. https://doi.org/10.30970 /jps.24.1201 (Scopus, Web of Science)

5. B. I1. Cmomsp, A. O. Minesa, B. O. Tapacos, I. I'. Hebora, B. [I. PycoB. MojenioBaHHs €BOJIOL{i HEHTPOHHUX CIIEKTPIiB 3a
nornomororo MoHTte-Kapno kony Geant4. - XypHan ¢isnyHux gocaimkens. - 2021 - T. 25. - N2 2. - Cr. 2201-1-2201-9.
https://doi.org,/10.30970 /jps.25.2201 (Scopus, Web of Science)

6. 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 Universe. - 2021. - Vol. 31. - P. 100746.
https:/ /doi.org /10.1016 /j.dark.2020.100746. (Scopus, Web of Science)

7. M.P. lllep6una, B.O. Tapacos, B.Il. Cmossp. XBunboBe siiepHe ropiHHa y cdepuuHiii reomerpii. - XKypHan ¢isudnux
Jociimkens. - 2021. - T. 25. - N2 2. - Ct. 2202-1-2202-7. https:/ /doi.org /10.30970 /jps.25.2202 (Scopus, Web of Science) .

8. 10.B. ®unonuy, B. B. 3anopoxan, O. C. Banamescokuit, K. K. MepkoTaH. AHasli3 BIJIMBY BUTOPSIHHS SIIEPHOTO NajliBa peakTopa



BBEP-1000 Ha mBUAKiCTb YTBOPEHHS 16N B TeMIOHOCII NEPIIOro KOHTYPy. - SlnepHa ¢isuka Ta eHepretuka. - 2021. - T. 22, N2 1,
Cr. 48-55. https:/ /doi.org /10.15407 /jnpae2021.01.048 (Scopus, Web of Science)

9. Vitaliy D. Rusov, Vladimir P. Smolyar, Margarita E. Beglaryan. Theory of magnetic flux tubes in strong fields and the
phenomenon of dark matter axions identical to solar axions. - https://arxiv.org/abs/2109.01833 - 2021. (Ha peneH3yBaHHi y
xyprHaisi Journal of Cosmology and Astroparticle Physics) https://iopscience.iop.org/journal /1475-7516 (Scopus, Web of
Science)

10. V.P. Smolyar, V.A. Tarasov, A.O. Mileva, V.D. Rusov. GEANT4 simulation of the moderating neutrons spectrum. -
https://arxiv.org/abs/2012.11402. - 2021. (Ha peueHsayBaHHi y >kypHani Progress in Nuclear Energy)
https:/ /www.sciencedirect.com/journal /progress-in-nuclear-energy (Scopus, Web of Science)

11. O.C. Iotienko, 1.B. lllap@d, H.O. Yygnak, I.C. Jpomin, 1.O. lllenkoseHko, K.K. Mepkoran. Onuc iHTepdepeHuii B afpoHHUX i
MapTOHHUX 3/1MBax MeTtojom Jlammaca. - 2021. https:/ /arxiv.org/abs/2112.00595 12. N.O. Chudak, O.S. Potiienko, 1.V. Sharph.
Simultaneous vs. non-simultaneous measurements in quantum and classical mechanics. - Physics Letters A. -2022. - Vol. 441. -
P. 128164 https://doi.org/10.1016 /j.physleta.2022.128164 13. N. Chudak, I. Sharph, O. Potiienko, A. Milieva, K. Merkotan, T.
Yushkevych

8. 3BiTHa JOKyMEHTaIis

KinbKicTh CTOPiHOK B 3BiTi: 35
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daiinis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB

Ibomin lenuc CeprifioBuy

Minesa Anna OsnekcaHzpiBHa

He6ora 'anna I'eopriiBHa

[Motienko Onekciit CeprifioBud (K. ¢.-M. H.)
Cmonsap Bonogumup IlaBnoBuy

YepHeskeHnko Cepriit AHaTostieBUY (K. ¢.-M. H.)
lllep6uHa Muxaiino PyciaHoBud

IOmkeBuu TetsiHa BnaguciasiBHa

KepiBHHK opraHisamii:
JOmutpumuH IMutpo Bosogumuposud (f. T. H., Tpodecop)
KepiBHHKH po6OTH:

Yynax Harasist OnekcanpapiBHa (K. ¢.-M. H.)

KepiBHUK Bigainy peectpanii HayKoBoi AisgibHOCTi

IOpyenko T.A.
YxpIHTEI




