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II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: JlocnifkeHHs KyTOBUX PO3IOALIIB 06’'€MHO BiIGUTHX 3aPSIPKEHNX YACTUHOK BEJIMKOI eHeprii y
3irHyTUX KpUcTanax. JOCigKEeHHs 3aJIe)KHOCT] CIIEKTPAJIbHMX PO3IIOijIB 10HI3aLiMHUX BTPAT €HEPrii 4aCTUHOK Y

KpUCTAaJi Bifl KyTa MiX IMITyJIbCOM Iafayrx YaCTUHOK i KPUCTAIYHOIO BiCCIO ¥ KPUCTaIIYHOIO IIJIOLIMHOIO.
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Ykpainu
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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7713 - KOWTH ep>KO0I0A KeTy
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminKeHHs eJeKTPOMarHiTHUX e(eKTiB IpYU B3aeMOJii 4aCTUHOK BEJIMKOi €HePrii 3 pe4OBUHOIO

Ha3sBa po6oTH aHIJIilICbKOIO:

Investigation of electromagnetic effects in the interaction of high energy particles with matter

Pedepar yKpaiHCBKOIO:

Po3risiHyTO Npouec po3ciloBaHHA [TO3UTYMBHO 3aPAIKEHMX YACTMHOK BEJIMKOI €HEPTil y TOHKOMY 3irHYTOMY
KpHUCTaJi 32 YMOB 06'€MHOTO BiIOUTTS. PyX 4aCTMHOK y KPUCTaJli pO3IJISIABCs Y BUMAKY TUIOMMHHOI OpieHTalii
KpucTasa. [IpoBefieHO MOPiBHSJIbHMI aHaIi3 BIIJIMBY HEKOI€PEHTHUX €(EeKTiB IIPU PO3CisIHHI TaKMX YaCTUHOK Y
TOHKUX 3irHYTMX KpUCTaJax [IpU pisHUX eHeprigx. [lokasaHo, 1m0 [Ipy Pi3HUX €HEPTisax O3UTPOHIB Y Aiana3oHi Big, 1
1o 200 I'eB BIIMB HEKOT€PEHTHUX €(EKTIB IPY PO3CiIOBaHHI YACTUHOK MPAKTUYHO HE 3MiHIOE KYTOBUI PO3NOLIi
IIpY BiIXWJIEHHI YaCTMHOK Ha BeJIMKi KyTHU. [Ipn 3MeH1IeHHi eHeprii mo3utpoHis o 1-2 I'eB ypaxysanus
HEKOr€pEeHTHHUX e(eKTiB IIPM PO3Cil0BaHHI YaCTMHOK 3MiHIOE KyTOBUI PO3IO/AiJ IPU BilXUJIEHHI YaCTMHOK Ha
BEJIMKI KyTH, 1 iIHTEHCHMBHICTb PO3Cil0OBaHHA YaCTMHOK Ha BEJIMKI KyTU 3MeHyeTbes Ha 20-30%. 3a I0moMorowo
KOMITIOTEPHOTO MOJIEJIIOBAaHHS OTPMMAHO PO3MO/iiM iOHI3aliiHAX BTPAT €HEePrii NO3UTUBHO 3apPSIKEHUX YaCTUHOK
BHUCOKMX €HEPril, SIKi pyxaloTbCs Y TOHKMX OPi€HTOBAaHUX KPUCTaIaX KPEMHIIO, IIPY Pi3HUX 3HAYEHHSIX KyTa MiXK
iMITyJIbCOM YaCTMHOK i aTOMHUMMU IVIOMIMHAMU Ta MDXK iMITyJIbCOM YaCTUMHOK i aTOMHUMH JIQHIIO>KKaMHU.
JOCHiIKEHO €BOIOLII0 PO3IOAINY iIMOBIPHOCTI BEJIMUMHY i0HI3aLiMHUX BTPAT €HEPril YaCTMHOK 3i 3MIHOI0 BKa3aHUX

KyTiB. OTPMMAaHO 3aJI€KHICTb MOJIOKEHHSI MAKCUMYMY TaKOTO PO3MO/iNy Bifl OpieHTallii KpucTana.

Pedepar aHr1ilicbKOIO:

The scattering of positively charged particles of high energy in a thin bent crystal under the conditions of volume
reflection is considered. The case of a plane orientation of the crystal was considered. A comparative analysis of
the influence of incoherent effects during the scattering of such particles in thin bent crystals at different energies
was carried out. It is shown that at different positron energies in the range from 1 to 200 GeV, the influence of
incoherent effects during particle scattering practically does not change the angular distribution when particles
are deflected to large angles. When the positron energy is reduced to 1-2 GeV, taking into account incoherent
effects during particle scattering changes the angular distribution when particles are deflected to large angles, and
the intensity of particle scattering to large angles decreases by 20-30%. The distributions of ionization energy
losses of positively charged high-energy particles moving in thin oriented silicon crystals were obtained by
computer modeling at different values of the angle between the particle momentum and atomic planes and
between the particle momentum and atomic strings. The evolution of the distribution of the ionization energy loss
of particles with a change in the indicated angles was studied. The position of the maximum of this distribution on
the crystal orientation was obtained.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Jl0CIi/PKEHHS BIUIMBY HEKOTEPEHTHNX €(EKTIB IIPU 06'€MHOMY BifiOUTTi
3apAIKEHUX YACTUHOK BEJIMKOI €HEPTil y TOHKUX 3irHYTUX KpUCTasnax. JJoCii)keHHs eBOJIIOlIii po3noniny
iOHi3aliiHUX BTPAT €HePrii IO3UTUBHO 3apSIPKEHNX YaCTUHOK BUCOKHUX €HEPTill y KpUCTaJli KPEMHIIO ITpU 3MiHi

opieHTalii Kpucrasna.

Hazpa HTII anrsiiicbKol0: Study of the influence of incoherent effects during the volumetric reflection of
charged particles of high energy in thin bent crystals. Study of the evolution of the distribution of ionization
energy losses of positively charged high-energy particles in a silicon crystal upon changing the crystal orientation.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:

OTpuMaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHS: [loCIiIKeHHS i eKCIIePUMEHTaIbHI pO3pO6KY y cdepi IPUPOIHIYHNX i TEXHIYHUX HAYK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: [TposeneHo koMIT'I0TEpPHE MOJEIOBAHHSI TIPOXOKEHHS MO3UTPOHIB 3 eHeprismu 200, 20,2 Ta 1 TeBy
3irHYTOMY KpPUCTaJi 3 TOBIIMHO BiANOBigHO 25, 7.9, 2.5 1 1.7 MKM y BUNIaAKY IJIOUHHOI OpieHTalii Ipy 06’€eMHOMY
BiZIOMTTIi 3 ypaxyBaHHSIM i 6€3 ypaxyBaHHS HEKOT€PEHTHHUX €(EeKTiB IIPU PO3CisIHHI YaCTUHOK Ha TEIJIOBUX
KOJINBaHHSX aTOMiB. Oflep>kaHi KyTOBi PO3NO/iNN PO3CiSIHUX IO3UTPOHIB. [IpOBEIEHO KOMIT'IOTEPHE MOJIETIOBAaHHS
PYXy IIPpOTOHIB 3 imnysibcoM 15 I'eB /¢ yepes KpucTasn KpeMHito ToBmKUHOW0 900 MKM 3 ypaxyBaHHIM
HEKOT€PEHTHOTO PO3CiSIHHA Ha TEIJIOBUX KOJIMBAaHHAX aTOMIB KpUCTaJjla Ta Ha €JIEKTPOHHIN mifcucTeMi Kpucrana.
3a 1onomMoroo epeKkTuBHOro AudepeHLiliHOro nepepisy nepenadi eHeprii [pOTOHOM aTOMHOMY €JIEKTPOHY B
3aJIEXKHOCTI Bifl ONIepeYHuX KOOpAMHAT N0OY0BaHi po3noziny ioHi3aliliHuX BTpaT eHeprii IPOTOHIB IIPY Pi3HUX

3HAY€HHAX KyTa Ha,ﬂiHHH 10 BiILHOIHeHHIO A0 aTOMHUX IIJIOIIYH Ta JO aTOMHUX JIaHLIIO)KKiB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 01.2023
3akiHyeHHs eTamy: 12.2023

Cno>kuBayi npo,uyKuii': LEPH, IHCTUTYT TeopeTrU4HOi (isuku im. M.M. Boroso60Ba, I[HCTUTYT NIPUKIaIHOI

dizuku
IlepcrieKTHBHI PUHKH: VkpaiHa, 3apy6ikHi KpaiHu
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
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IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..



OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc
Bondarenco M.V. Shell effects in high-energy atomic scattering. Phys. Rev. A. 2023. Vol. 108(3). 032813 (1-22).

Trofymenko S.V. Chudakov effect for the most probable value of high-energy electron-positron pair ionization loss
in thin targets. The European Physical Journal C. 2023. Vol. 83. Article No: 32 (1-8).

Kyryllin I.V., Shul'ga N.F. On the possibility of extracting part of a beam of negatively charged particles from an
accelerator using a bent crystal. The European Physical Journal C. 2023. Vol. 83. Article No: 34 (1-8).

Shulga M.F., Kovalenko G.D., Guk L.S., Gladkikh P.I., Peev F.A. Magneto-optical structure of the multifunctional
accelerator complex NSC KIPT. Problems of Atomic Science and Technology. 2023. No 3(145). P. 84-87.

Tpodpumenko C.B. EnexTpomMarHiTHi npouecu 3 «HaMiBroJuMu» YaCTUHKaMU BUCOKUX eHepriil. Bichuk HAH
Ykpainu. 2023. N2 9. C. 87-92.

Slyusarenko Yu.V., Ryzha LA, Kirdin A.I. Nonlinear dynamics of kinetic fluctuations and quasi-linear relaxation in
plasma. Mathematical modeling and computing. 2023. Vol. 10. No. 2. PP. 421-434.

Malovytsia M.S. Removing singularities in the Bateman radioactive transformation equations using partial fraction
decomposition. Annals of Nuclear Energy. 2023. Vol. 192. 109942.

Mytrochenko V., Alharthi F., Bacci A., Bulyak E., Chaikovska 1., Chehab R., Rossetti M. Positron beam dynamics at
the beginning of a large aperture FCC-ee capture linac. Proceedings 14th International particle accelerator
conference (IPAC'23), May 7 - 12 2023, Venice, Italy, Paper MOPL086. P. 760-763.

Shul'ga N. F., Shulga S. N. On quantum spreading of a localized stationary flow of high energy particles.
arxiv.org:2309.13887

Bulyak E., Serkez S., Geloni G.A. Towards the use of X-ray free-electron laser electron beams to study quantum
chromo-dynamics. arxiv.org:2309.15650

Serkez S., Bulyak E., Geloni G.A. X-ray free-electron laser accelerator to study on quantum electro-dynamics.
arxiv.org:2311.09059

Shul'ga N.F., Koriukina V.D. The quantum rainbow scattering effect on a single crystalline plane in approximation
of continuous potential. arxiv.org:2312.00941



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
boHpapenko MukoJa BikropoBud
(o. @.-m. H.)

Byssik €Bren BikropoBud

(. ¢.-m. H.)

I'anH 'aHHna BacuiiBHa

(k. ¢.-m. H.)

Kupunnin Irop Bonogumuposud
(1. d.-m. H., 01.04.02)

Koprokina Bikropis JImMutpiBHa
Kipzin Aptyp IBaHOBHMY

(. ¢.-m. H.)

Jlaniko Bacuib IleTpoBuy

Masnosuus Makcum CepriioBny
(o.dpinocod)
[TonbmnH Cemen OJieKCaHAPOBUY

Tpodumenko Cepriit BanepiitoBuyd
(o. d.-m. H., 01.04.02)

Tpyrens BanenTtus IBaHoBUY
(k. d.-M. H.)

®omin Cepriit [TeTpoBuy

(k. ¢.-m. H.)

Illysera Mukosia ®enoposny
(o. @.-m. H.)

Mynera Cepriil MukoanoBuy
(. ¢.-Mm. H., 01.04.02)

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZNOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisiIBHOCTI

llynsra Mukosa ®enopoBuy
1. ¢.-m. H., 01.04.02

Jlaniko B.I1.

+38 (057) 335-65-23




