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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EjlekTpoMarHiTHi rpouecy Ta IpoLecu 3a y4acTI0 KOPOTKOXKMBYUYNX YACTUHOK Y KPUCTAJIAX IIPU €HEPrisX,

nocsokaux y HEPHI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electromagnetic processes and processes involving short-lived particles in crystals at energies attainable at CERN

Pedepar yKpaiHCBKOIO:

[IpoBeeHO MOZEIOBAHHS MTPOLECIB HAPOIKEHHS 3a4apOBAaHNX C-KBAPKIB, KBAPK-aHTUKBAPKOBUX I1ap CyMiCHO 3 W
0030HaMu, Ta 6apioHiB B IPOTOH-TIPOTOHHUX 3iTKHEHHSIX ITPU eHeprisax Besukoro agponHoro kosnaigepa (BAK)
LEPH, Ta npoToHiB Ha ra3oBiii MileHi, 3a gornomoroio reHeparopa MadGraph5_aMC@NLO. Po3paxoBaHo niepepisu
IIPOLECiB Ta MOJIIPU3aLifiHI CIOCTEepPeXyBaHi IIPU €JIEKTPOCIaOKOMY HapOIPKEHHI C~KBapKiB CyMiCHO 3i
cTpymeHsimu Ta W 6030HaMu 3a KiHeMaTUYHUX YMOB ekcriepuMeHTiB Ha BAK IJEPH, HazaHo iHTeprpeTario
pesysnbTaTis BUMipiB ALICE ta LHCDb. IIpoBenieHo aHasi3 MOKIMBOCTI BUMipIOBaHHSI MarHiTHUX AUIOJIBHUX
MOMEHTIB KOPOTKOKUBYUYHMX 0apioHiB, SIKi MiCTSTh 3a4apoBaHU c-KBapK, Ha BAK LIEPH. 3anponoHoBaHa cxeMa
€KCIIepUMEHTIB, B sIKill BaXXKi 6apioHu Oc i 0c, HApOAKEHi B pe3yJIbTaTi 3iTKHeHHs IPOTOHIB Ha BAK 3 ¢ikcoBaHOI0O
ra3oBOIO MillleHHIO, [IOTPAIJISIIOTh Y BUTHYTUI KpUcTasl. BumipioBaHHs KyTa o6epTaHHS NoJisipu3allii 6apioHiB y
KpHUCTaJli JO3BOJISIE Oflep>KaTH iHPopMaliilo Mmoo ix MarHiTHoro MoMeHTy. [losisspu3artiist 6apioHiB micss BUXony 3
KpUCTaJly MOXe OyTH OJlepKaHa 3 PO3MO/ALIB KiHIIEBUX YACTUHOK y PO3Majax 6apioHy. Po3paxoBaHo napameTpu
KPUCTAaJIiB Ta BCi HeOOXinHi pakTopu 1151 eKCrIepuMEeHTIB, 0 3aIPOIIOHOBAHI /17151 mocTaHOBKY Ha BAK ITEPH.
Po3paxoBaHO WIMPUHY NPOLIECY PO3Majy 3a4apoBaHoro 6apiony oc Ha Jlenbra-pe3oHaHc Ta K-me30H, skuii
BUKOPUCTOBYeThCS Ha BAK 4K mxeperso iHdopmaliii mpo nosspusallito 3auapoBaHoro 6apiony. [TposeneHo
MIOPIBHAJIbHUI aHaJIi3 Pi3HUX MEXaHiI3MiB BiIlXWUJIEHHS PESATUBICTCHKUX YACTUHOK Yy 3irHyTOMY KpucTasi. OTpruMaHo
KyTOBi pO3IIOAiI KOPOTKOKMBYYMX 3aPSIPKEHNX YaCTUHOK, PO3CISIHUX Y 3irHYTOMY KPUCTAaJIi IIPYU Pi3HUX
MeXaHi3Max iXHbOro pyxy B KpUCTasiuHil peuritui. [IpoaHanizoBaHo 0COGJIMBOCTI KyTOBUX PO3IOLiiB
PENATUBICTCHKUX 3aPSIKEHNX YaCTUHOK, IO PYXAIOThCS Y O0JIi TOHKOTO KPUCTaJy. 3MOJe/IbOBAaHMI IIPOLIEC
[IepexXoy Bif, PO3CiSIHHS PEIATUBICTCHKYX 3aPSAIKEHUX YACTUHOK HA OCSIX KPUCTAJLY IO PO3CisIHHS Ha 1OTO
nomyuHax. O64yucieHo ioHi3alliiiHi BTpaTu eHeprii KOpOTKOXKUBYYUX YACTHUHOK, 1110 3a3HAIOTh PO3Ialy BCEpeAUHi

MileHi. 3HaleHO aHaJIiT

Pedepar aHIJIiHCBKOIO:

The production of charm c-quarks, quark-antiquark pairs in conjunction with W bosons, and baryons in proton-
proton collisions at energies of the CERN Large Hadron Collider (LHC), and protons on the gas target is simulated
using generator MadGraph5_aMC @ NLO. The cross sections and polarization observables in electroweak
production of c-quarks together with jets and W-bosons under kinematical conditions of the experiments at the
LHC CERN are calculated, and interpretation of the ALICE and LHCb measurements is given. The possibility of
measuring the magnetic dipole moments of short-lived baryons containing the charm c-quark on the LHC CERN is
analyzed. A scheme of experiments is proposed in which the heavy baryons oc and oc, created in collisions of protons
at the LHC with a gas fixed target, get into a bent crystal. Measuring the rotation angle of the baryon polarization
in the crystal allows one to obtain information on their magnetic moment. The polarization of baryons at the exit
of crystal can be obtained from distributions of final particles in baryon decays. The parameters of the crystals and
all the necessary factors in the experiments proposed for the LHC CERN are calculated. The width of decay of the
charmed baryon oc into Delta resonance and K-meson, which is used at the LHC as a source of information on
polarization of charmed baryon, is calculated. The comparative analysis of different mechanisms of deflection of
relativistic particles in a bent crystal is carried out. Angular distributions of short-lived charged particles, scattered
in a bent crystal with different mechanisms of their motion in the crystal lattice, are obtained. The features of the



angular distribution of relativistic charged particles which are moving in the field of a thin crystal, are analyzed.
The process of transition from scattering of relativistic charged particles on the axes of a crystal to scattering on
its planes is modeled. lonization energy losses of short-lived particles
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeTou HOCIiI)KEHHS €JIEKTPOMATHITHUX MPOLECIB 38 Y4aCTIO KOPOTKOKUBYIUX

YaCTMHOK Yy KPUCTaJIaX MIPU €HEePrifax, JocskHux y LIEPHI

Ha3zpa HTII aHri#icbKo0: Methods of investigation of electromagnetic processes with short-lived particles

in crystals at energies achievable at CERN

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: [TposeneHo MozeoBaHHs MPOLECIB HAPOPKEHHS 3a4apOBaHNX C-KBAPKiB, KBAPK-aHTUKBAPKOBUX
nap cymicHO 3 W- 6030Hamu, Ta 6apioHiB B IPOTOH-TIPOTOHHUX 3iTKHEHHSIX IIPU €HEPrisx BeImKoro agpoHHOTo
kosnaigepa (BAK) LIEPH. Po3paxoBaHo niepepizu MpolieciB Ta MoJsipu3alliiiHi criocTepeskKyBaHi Ta HalaHo
iHTeprnperTallilo pe3yJsbTaTiB ekcriepuMeHTiB kosadopatiit ALICE i LHCb. TIpoanasnizoBaHa MOKJIMBICTb
BMMipIOBaHHS MarHiTHUX AUIOJIbHAX MOMEHTIB KOPOTKOXKMABYUYMX 0apiOHiB, SIKi MICTSITh 3a4apOBaHUN C-KBapK, Ha
BAK LIEPH. 3anporioHOBaHa cxeMa eKCIIepUMEHTY, B SIKOMY 0apioOHY O0C, HAPOJ>KEHI ITPH 3iTKHEHHSX IIPOTOHIB Ha
BAK 3 ¢ikcoBaHOIO ra30B0I0 MilllEeHHIO, IOTPAIJISIIOTh Y BUTHYTUI KPUCTAJL, i BUMiIpIOBaHHS KyTa 06epTaHHs iX
BEKTOPa MoJIsIpu3allii 103BoJIsie ofepKaTy iHdopmallito Tpo MarHiTHUI MOMeHT. [IpoBeieHO MOPiBHA/IbHUYN aHai3
MEXaHi3MiB BiIXUJIEHHS PEJIITUBICTCbKUX KOPOTKOKUBYYNX MIO3UTHUBHO 3aPSIKEHNUX YACTUHOK Y BUTHYTOMY
Kpucrasi. OTpMMaHO KyTOBi pO3MOZiN YaCTUHOK IIPY Pi3HUX MexXaHi3MaXx iXHbOTO PyXy B KDUCTaJiYHIl PELIiTL.
[TpoaHanizoBaHO 0COGIUBOCTI KyTOBUX PO3IO/iIB PEJISITUBICTCHKUX 3apsIPKEHUX YaCTUHOK, 10 PYXalOThCS y MO
TOHKOTrO0 KpucTany. O64ucieHo ioHi3alilHi BTPaTh €HePrii KOPOTKOKMUBYUMX YACTUHOK, IO 3a3HAIOTh PO3MaLy
BCEpeIMHI MillleHi. JJoCimpkeHo nepexigHe BUIPOMIHIOBaHHS, 10 F€HEPYETLCS IIPU BUIIbOTi KOPOTKOKUBYYO]

YaCTHMHKY 3 MillIEH], e BOHA HaPOIKY€ETbCH, Ta ii 0AaIbIIOMy PO3MaJi Ha BTOPUHHI YaCTUHKU.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,

TEXHOJIOTI! TOIIO) A4J11 3a0€3MeYEHHs eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019
Crnio>KuBavi NPOAYKILii: HaykoBo-mocigHi ycTaHoBu
IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixHi KpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HALAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi

TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
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