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5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

Teopist pazoBux nepeTBOpeHb, KIHETUYHUX i JUY3iIHUX SBUI B KOHIEHCOBAHUX CEPEIOBULIAX

HasBa po6oTH (aHrJ1)

A theory of phase transformations, kinetic and diffusion phenomena in condensed media

Pedepar (yxp)

CrnocrepexeHHs xapkis'siHamu y 1978 poui pexkom6iHauifiHoi JIiHii BUIPOMiHIOBaHHS 3aMIIKIB HaHOBOI Kacciones: A npusseso
JO Toro, mo VYKpaiHa CTaja CBIiTOBMM JIJEpOM Y PafioaCTPOHOMIYHUX CIIOCTEPEXEHHAX Y [E€KaMeTPOBOMY [Iialla3oHi.
BunpoMiHIOBaHHS HIUIO Bifl BUCOKO30YAKeHUX (pimbepriBcbkux) aToMiB Byrielio. Lle BiIKpUTTs BU3BaJoO He CHafjalouuil iHTepec
o0 pimbepriBcbkux aromiB y Xapkosi. EjiekTpoHu pigOepriBcpkix aTtomiB 4yTiuBi [0 B3aeMofil HaBiTh 3 IyXe ciabumu
€JIEKTPOMAarHiTHUMU IOJISIMH, 0COOIMBO B 0671acTi ioHi3anii aromis. Lle moTpebye po3pobKy 0COOIMBUX MAaTEMATUYHUX METOZIB.
OpHyM i3 TakMX METOZIB € CIIiHOpHA perysspusanis 3ajadi Kemsepa, sika 3 yCIiXxoM BUKOPHUCTOBYETHCSI Y HEGECHIN MexaHili, a
TaKOXX KOPHCHa B Teopii aromy BopHI0. OCKiNIbKY pigGepriBCbKUM aTOM — IIe B 3HA4HIN Mipi BOZHEBOIIOAIOHMIA aTOM, TO CIIIHOPHA
perysspusaniss mae OyTu KOpUCHAa i B Teopili pimbepriBcbkux aTomiB, OCOGJMBO MpPHM aHami3i ix B3aemofii 3 30BHIIHIMU
€JIEKTPOMArHiTHUMU ToJNSIMU. LlMM TUTaHHAM i OpUCB'SIYeHe JaHe IOCHimKeHHs. IHTerpasbHi mnepepisu, mudepeHilHi
PO3MOAiNM Ta KOpeJslilHI CIOCTepeXyBaHi B HapOIKeHHs Z 0030HIB pa3oM 3 60TTOM KBapkamu, B Ta Y me3oHamu Ta b-
6apioHamu B 3iTKHEHHSX IIPOTOHIB PO3paxoBaHO 3a yMOB ekcriepumeHTiB ALICE, ATLAS, CMS ta LHCb Ha Benukomy afjpoHHOMY
kosangepi LEPH. XKopcTki mapToHHI mpouecu MOIENIOIThCS B TPbOX MOPAIKaxX Teopii 30ypeHb KBAHTOBOI XPOMOJMHAMIKU 3
ypaxyBaHHSIM TETJIEBUX Ta LEPEBHUX BKaazniB. OOYMCIIEHHS MNPOBENEHO 3 MPOrpaMami, sIKi OTPUMMAaHO i3 3aCTOCYBaHHSIM
MadGraph5_aMC@NLO. IlapToHHi 37IMBM BKJIIOYEHO B PO3PaxyHKM 3a [IOIIOMOroOl0 reHepartopa mnoaii Pythia 8. ®parmenraris
KBapKiB Ta IJIIOOHIB ONMCYETbCS HA OCHOBI MOJEJIi JIYyHOOBCBKOI CTPYHHU. JJOCIIIPKEHO HEBU3HAYEHOCTI PE3YJIbTATIB, IKEPEIOM
SIKMX € 3aJIeXXHICTh NepepisiB Big, mKan ¢pakropusallii Ta IEPEHOPMYBAHHS, 4 TAKOX I1apaMeTPiB, SIKi BUHMKAIOTb N1PY MOTOIKEHHI

pOSanyHKiB Ha OCHOBI MaTpU4IHUX eJIEMEHTIB NMapTOHHUX npoueciB Ta 3JIUB.
Pedepar (aHrI)

The observation of the recombination radiation line of the remnants of the supernova Cassiopeia A by Kharkiv scientists in 1978
made Ukraine a world leader in radio astronomy observations in the decameter range. The radiation came from highly excited
(Rydberg) carbon atoms. This discovery caused a persistent interest in Rydberg atoms in Kharkiv. Electrons of Rydberg atoms
are sensitive to interaction even with very weak electromagnetic fields, especially in the region of ionization of atoms. This
requires the development of special mathematical methods. One such method is the spinor regularization of the Kepler
problem, which is successfully used in celestial mechanics and is also useful in the theory of the hydrogen atom. Since the
Rydberg atom is largely a hydrogen-like atom, spinor regularization should be useful in the theory of Rydberg atoms, especially
when analyzing their interaction with external electromagnetic fields. This study is devoted to these questions. Integral cross
sections, differential distributions and correlation observables in the birth of Z bosons together with bottom quarks, B and Y
mesons and b-baryons in proton collisions were calculated under the conditions of the ALICE, ATLAS, CMS and LHCb
experiments at the Large Hadron Collider in CERN. Rigid parton processes are modeled in three orders of the perturbation
theory of quantum chromodynamics taking into account loop and tree contributions. Calculations were made with programs
obtained using MadGraph5_aMC@NLO. Parton showers are included into the calculations using the Pythia 8 event generator.
The fragmentation of quarks and gluons is described based on the Lund string model. Uncertainties of the results, originating
from the dependence of cross sections on the scales of factorization and renormalization, as well as parameters arising from



matching calculations based on matrix elements of parton processes and showers are studied.

Inpekc YIK: 5314, 5314, [536.425+538.93+537.874]:538.911

Kopau Temarnunux pyopuk HTI: 30.15.41
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (yKp): MoeioBaHHS IIPOLECIiB YTBOPEHHS €JIeMEHTapPHUX YaCTUHOK B 3iTKHEHHSX IIPOTOHIB yJIbTpa

PEJISITUBICTCHKUX €HEPrill B Bemkomy agpoHHoMy Kosanaepi HEPH

Haspa npoaykii (anrJi): Modeling of elementary particle generation processes in ultra-relativistic proton collisions at the
CERN Large Hadron Collider

OuikyBaHi pe3yJybTaTH: MeTou, Teopii
T'anyss 3acrocyBanHs: K 73.10.0 JJocstifskeHHS Ta pO3pOOKHU B rayysi IPUPOJSHUYMX Ta TEXHIYHUX HAYK

Onuc npozykuii (ykp): 3a ymos ekcriepumeHTiB ALICE, ATLAS, CMS ta LHCb Ha Benmkomy agpoHHOoMY Kosanzepi (BAK) LIEPH
OTPUMAHO iHTerpasbHi nepepisu, gudepeHLiiiHi po3noziny Ta KopessliiiHi criocTepesKyBaHi Ipy HapoKeHHi Z 6030HIB pa3om 3
60TTOM KBapkamy, B-, Y-Me30Hamu, Ta b-6apioHamMu B 3iTKHEHHSIX [IPOTOHIB yJIbTPpa PEJSTUBICTCHKUX eHeprill. Lli po3paxyHKu

Oyzie BUKOPUCTAHO 115 iHTepripeTaliii pe3ysbTatiB ekciepumenTiB Ha BAK LIEPH Ta nmiAroToBKY HOBUX BUMIpIB.

ConjianbHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHs IPUHIMIIOBO HOBOI NPOAYKILii (MaTepiasiB, TEXHOJIOTIH TOIO) IS

3abe3revyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMITIOPTYy

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagskenus HTII: He BoposamxeHo

CTpOKH BIPOBaJ>KEHHS:

Bupo6HuK npoaykuii: HanioHanpHUI HayKoBuil LeHTp "XapkiBcbkuil Ppisuko-texHiuHuit inctutyt" HAH Ykpainu (HHII "XOTI")
Cro>KHBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJJKP
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