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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs NpoleciB aHoMasbHOI Au@ys3ii Ipy B3aeMOii YaCTUHOK BUCOKOI €Heprii 3 IHTEHCMBHUMU 30BHIlIHIMU

INOJIIMHU Ta PEYOBHUHOIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of anomalous diffusion processes in the interaction of high-energy particles with intense external
fields and matter

Pedepar yKpaiHCBKOIO:

[IpoBeneHo JOCHiIKEHHS BIIJIMBY HEKOTEPEHTHOI'O PO3CiI0BaHHS WBUIKUX 3aPSIPKEHUX YaCTUHOK IIPU PYCi ITy4yKa
YaCTUHOK 061151 ofHiei 3 kpucTanorpagivHuX IJIOMMH KPUCTAIa Ha IEPEPO3IOAiJ ITyyKa YaCTHHOK I10 KyTax
po3scitoBaHHs. [TokasaHo, 110 IIpU pyci B KPUCTai IpU KyTax 0 KpucTanorpadivyHoi I0MmuHY, SIKi IepeBULLYIOTh
KPUTUYHUI KYyT IJIOMIMHHOTO KAaHAIIOBaHHS, Ma€ Miclie sIBUILe aHOMasbHOI nudysaii. [JocmimKkeHo BIINB
aHOMaJbHOI Judy3ii Ha PO3MOBCIOIKEHHSI HEUTPOHIB y MYJIbTUILIIKYIOUil cuCTeMi. Pe3ybTaTi YMCI0BUX
PO3PaxyHKiB piBHSIHb aHOMAJIbHOI I QY3ii HEUTPOHIB, BKa3yIOTh, IO Y BUMANKy cyoaudysii, Iknil Bifgmosigae
HasIBHOCTI TOHKHUX IOTJIMHAIOYMX €JIEMEHTIB Y CUCTEMi, BiIlOyBa€ThCS IPUIIBUILIEHHS] 3MEHLIEHHSI IOTOKY
HENUTPOHIB 3 yacoM. [IpoBeieHO OCIiIPKEeHHSsI PEeryJIsipHOI Ta XaOTUYHOI IMHAMIKM YaCTUHOK Iy4Ka, 110 30yIKye
BHMCOKOYACTOTHI 11014 y mianasoni Big 1 [T 7o 10 I'Ty, y pe3oHaTopi, SIKn1i1 3alI0BHEHO I1J1a3MOI0 Y CUJIBHOMY
30BHIIIHbOMY Mar"iTHomy nouii. IlokaszaHo, 10 y Takiil cucTeMi MOXKE PO3BUBATHCS JIOKAJIbHA HECTINKICTb PyXy
YaCTHHOK Iy4Ka BHACJIiJOK [IEPEKPUTTS HeJiHIHMX pe3oHaHCiB. [IpoBeneHo nociipKeHHs IpoLecy 30i/bIIeHHS
IIMPUHY €HEPTE€TUYHOTrO CIIEKTPY Iy4Ka YJIbTPAPEJISATUBICTCHKUX €JIEKTPOHIB. 3HANUIEHO, 10 3a3HAYE€HUI IIPOLEC
MOXe OyTH y3araJbHEHUN 00 aHOMaJIbHOI Iuys3ii, a Tun nuysii 3MiHIOEThCS Bif 6a7IiCTUYHOrO Ha OYaTKy
IIPOLIECY 4O HOPMAaJbHOTO. IIpoBeeHO NOCiIKeHHS 3a/1e5KHOCTI IT0Ka3HMKa Oudy3ii MBUAKUX 3apsIKeHNX
YACTHMHOK y NPSIMUX Ta 3iTHYyTUX OPi€HTOBAaHMX KPUCTAJIAX Bifl €HEPTii IONIEPEYHOro pyxy YaCTUHOK. [IokasaHo, mo
BKa3aHa 3aJIEJKHICTb HE € MOHOTOHHOIO. [100y10BaHO aHAIITUYHUI ONKC iOHi3aLiiHUX BTPAT €HePrii 1BOX
YJIbTPAPEIATABICTCHKUX 3aPSIKEHNX YACTUHOK, IO PYXalOTbCsl Y BOLHEBOMY CEPELIOBUIL, 3 yPaXyBaHHSIM
inTepdepeHLiiHuX edeTiB y nux Brpatax. OTpuMaHo GopMyJly, L0 OIMCYE 3aJI€XKHICTb UX BTPAT Bif, BifCTaHi MixK

YaCTMHKAMM Ta KyTa MiX iX MIBUIKOCTIMHU.

Pedepar aHIJIiHCBKOIO:

The influence of incoherent scattering of fast charged particles during the motion of a particle beam near one of
the crystallographic planes of the crystal on the redistribution of the particle beam along the scattering angles has
been studied. It has been shown that during motion in a crystal at angles to the crystallographic plane that exceed
the critical angle of planar channeling, the phenomenon of anomalous diffusion occurs.The influence of anomalous
diffusion on the propagation of neutrons in a multiplying system has been investigated. The results of numerical
calculations of the equations of anomalous diffusion of neutrons indicate that in the case of subdiffusion, which
corresponds to the presence of thin absorbing elements in the system, there is an acceleration of the decrease in
the neutron flux with time. The study of the regular and chaotic dynamics of particles of a beam that excites high-
frequency fields in the range from 1 GHz to 10 GHz in a resonator filled with plasma in a strong external magnetic
field has been carried out. It is shown that in such a system local instability of the motion of the beam particles can
develop due to the overlap of nonlinear resonances. The process of increasing the width of the energy spectrum of
the beam of ultrarelativistic electrons is studied. It is found that the specified process can be generalized to
anomalous diffusion, and the type of diffusion changes from ballistic at the beginning of the process to normal. The
dependence of the diffusion index of fast charged particles in straight and bent oriented crystals on the energy of
the transverse motion of the particles is studied. It is shown that the specified dependence is not monotonic. An
analytical description of the ionization energy losses of two ultrarelativistic charged particles moving in a



hydrogen medium is constructed, taking into account the interference effects in these losses. A formula is
obtained that describes the dependence of these losses o

Inpexc YIK: 539.12 /.17, 539.12

Koau TemaTHYHHUX PYOPHK: 29.15

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-0aThKOBI: Onnmenko l'ennaziii Muxaiinosuy
HayKoBHI CTYIIHB: k. {.-M. H.

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Teopis npouecis audysii npu B3aemoii 4acTHHOK BUCOKOi eHeprii 3

IHTEHCMBHVMMU 30BHIIIHIMU I1OJISIMU Ta PEYOBUHOIO

Ha3zpa HTII anrsiiicbKo0: Theory of diffusion processes during the interaction of high-energy particles with

intense external fields and matter.

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

l'any3s 3acTocyBaHHs: disuka nyykis.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: MMo6ynosano Teopiio npouecy audysii npu B3aeMo[iii 9aCTUHOK BUCOKOI €HEPTii 3 KpUCTATIYHUMU
IIJIOLMHAMU aTOMIB, PO3TallOBaHMMY MEPiOANYHO Y KPUCTAJI Ta TEOpilo npouecy nudysii B myykax
PEJIATHBICTCHKUX €JIEKTPOHIB, SIKi FEHEPYIOTb BUCOKOEHEPTEeTUYHE €JIEKTPOMArHiTHE BUIIPOMIHIOBAHHS,
[TobymoBaHO TEOPit0 PO3BUTKY XaOTUYHOI AMHAMIKY YaCTUHOK Iy4Ka, 110 30yA’Kye BUCOKOYACTOTHI MOJIST y
PEe30HATOPI, AKUI 3aIIOBHEHO IJIA3MOI0 Y CUJIbHOMY 30BHILIHLOMY MarHiTHOMY 1oJi. [TokasaHo, 110 y Takiil CuCTeMi

MOJK€ PO3BMBATUCS JIOKAJIbHA HECTIMKICTh PyXy YaCTMHOK I1y4Ka BHACJIIIOK [IEPEKPUTTS HEJIIHIMHUX PE3OHAHCIB.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Nocninxkenns B ranysi ¢isuku myuxis
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII

IToyaTok eramy: 12.2022

3akiH4YeHHs eTamy: 12.2024
Cno>kuBaui npo,uyKuii': XapbKiBCbKUH HalliOHaJIbHUN yHiBepcuTeT iMeHi B.H. Kapaszuna
IlepcrieKTHBHI PUHKH: Vkpaina, CILIA, kpainu 3axinHoi €sponu
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:

IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:

HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:

IToTeH1iaIbHUI 00OCAT IIPOAASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc
Kyryllin 1.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. Eur. Phys. J. C. 2023. Vol. 83. P. 34 (1-8). Kaptumub QL



https://doi.org/10.1140 /epjc /s10052-023-11196-5https: / /doi.org /10.1140 /epjc /s10052-023-11196-5. Kyryllin L.V,
Shul'ga N.F. On the possibility of extracting part of a

Trofymenko S.V. Chudakov effect for the most probable value of high-energy electron-positron pair ionization loss
in thin targets. Eur. Phys. J. C. 2023. Vol. 83. P. 32. Kaptuis Ql. https://doi.org /10.1140 /epjc /s10052-023-11181-y

Girka 1.O., Thumm M., Propagation of short-wavelength electromagnetic surface waves along the transition layer
between two plasma-like half-spaces in the Voigt geometry // Physics of Plasmas, 2023, Vol. 30, No. 9, 092101.
Keaptuinb Ql. https:/ /doi.org/10.1063 /5.0165416

Girka I, Bilato R., Tierens W., Azimuthal surface waves in circular metal waveguides entirely filled by two layers of
plasma in axial static magnetic field // Physics of Plasmas, 2023, Vol. 30, No. 2, 022109. Kaptuins Q1.
https:/ /doi.org/10.1063 /5.0134049

Rudychev V.G., Azarenkov N.A., Girka I.O., Rudychev Y.V., Optimization of radiation shieldsmade of Fe and Pb for
the spent nuclear fuel transport casks // Nuclear Engineering and Technology, 55(2023), p. 690-695. Ksaptuis Ql.
https://doi.org/10.1016 /j.net.2022.10.002

Gakh G.I,, Konchatnij M.I., Merenkov N.P., Tomasi-Gustafsson E., Gakh A.G. Polarization effects in elastic
deuteron-electron scattering // Physical Review C, 2024, Volume 109(6), p. 065203. Q1
https:/ /doi.org/10.1103 /PhysRevC.109.065203

Trofymenko S.V., Kyryllin I.V. Ionization loss spectra of high-energy protons in an oriented crystal at various
incidence angles with respect to a crystalline plane. Eur. Phys. J. C. 2024. Vol. 84. P. 1207(1-7). Keaptuss Q1
https:/ /link.springer.com /article /10.1140 /epjc /s10052-024-13579-8

Manuilenko O.V., Onishchenko .M., Pashchenko A.V., Pashchenko L.A., Yuferov V.B. Plasma and magnetic field
dynamics in POS: PIC simulations. Problems of Atomic Science and Technology. 2022, N26 (142), pp. 55-59.
https://doi.org/10.46813 /2022-142-055

Rudychev V. G., Azarenkov M. O., Girka I. O., Rudychev Y. V. Optimization of remsstrahlung characteristics for
irradiating thick objects // Problems of Atomic Science and Technology, 2022, No. 2 (138), Series: Physics of
radiation damages and effects in solids, pp. 98-101. https://doi.org /10.46813 /2022-138-098

Rudychev V.G., Azarenkov M.O., Girka I.O., Lazurik V.T., Rudychev Y.V., Optimization of the bremsstrahlung
converter // Problems of Atomic Science and Technology, Series: Physics of radiation damages and effects in
solids, 2022, 140(4), pp. 164-168. https:/ /doi.org /10.46813 /2022-140-164

Onyshchenko G,, Yakymenko I., Shchus O., Lokha A. Sample preparation for the effective accumulation and
detection of the beta-active rn-222 decay products. East. Eur. J. Phys. 3, 149-152 (2022).
https://doi.org/10.26565 /2312-4334-2022-3-19

Shul'ga M.F., Kovalenko G.D., Guk L.S., Gladkikh P.I., Peev F.A. Conceptual project of the NSC KIPT nuclear physics
complex for basic and applied research in the field of nuclear physics, high energy physics and interaction of
radiation with substance. Problems of Atomic Science and Technology. 2022, N25(141), pp. 55-59
https://doi.org /10.46813 /2022-141-055

Shul'ga M.F., Kovalenko G.D., Ganenko,V.B., Levchuk L.G., Karpus S.H., Semisalov I.L. Concept of the state targeted
NSC KIPT program of experimental base development for basic and applied research in nuclear and high-energy
physics and physics of radiation interaction with matter. Problems of Atomic Science and Technology, 2022(3), pp.
3-6. https:/ /doi.org /10.46813 /2022-139-003

O. Manuilenko, V. Novikov, A. Pashchenko, I. Pashchenko, I. Shapoval, V. Yuferov. Effect of electron collisions with
residual neutral gas on characteristic oscillation frequencies in systems of electron flows with a virtual cathode.
Problems of Atomic Science and Technology. 2023. N2 4(146) p. 33-35. KapTuib Q3.

https://doi.org/10.46813 /2023-146-033



D.V. Vinnikov, V.V. Katrechko, O.M. Ozerov, V.I. Tkachev, S.V. Marchenko, V.B. Yuferov, O.V. Manuilenko. Influence
of the energy parameters of the primary circuit on the current characteristics of the DIN-2K accelerator. Problems
of Atomic Science and Technology. 2023. N2 4(146) p. 36-40. Ksaptusb Q3. https://doi.org/10.46813 /2023-146-
036

O.V. Manuilenko, V.A. Soshenko, A.V. Zabotin, B.V. Zajtsev, V.G. Zhuravlyov. High-voltage modulator for ion linac
injector with smooth pulse duration control. Problems of Atomic Science and Technology. 2023. N2 6(148), p. 122-
125. KBaprunb Q3 https://doi.org/10.46813 /2023-148-122

S.0. Vdovin, O.V. Manuilenko, M.G. Shulika, O.M. Shulika. Conceptual design of a radiation-free 800 Mev proton
LINAC. Problems of Atomic Science and Technology. 2023. N2 6(148), p. 126-130. Ksaptuins Q3.
https://doi.org /10.46813 /2023-148-126

Igor V. Kyryllin, Mykola F. Shul'ga, Oleksandr P. Shchus. Diffusion of high-energy negatively charged particles in
the field of atomic strings of an oriented crystal. East European Journal of Physics. 4, 48-53 (2023). Ksaptuinp Q4.
https://doi.org/10.26565 /2312-4334-2023-4-05

D.V. Vinnikov, V.V. Katrechko, O.V. Manuilenko, O.M. Ozerov, I.N. Onishchenko, V.I. Tkachev, V.B. Yuferov, S.V.
Marchenko. Improving the functionality of the small-dimension accelerator DIN-2K with a plasma opening switch.
Problems of Atomic Science and Technology. Series: “Nuclear Physics Investigations”. 2024, N2 3 (151), p. 60-66.
https://doi.org/10.46813 /2024-151-060

V.V. Katrechko, D.V. Vinnikov, O.V. Manuilenko, O.M. Ozerov, I.N. Onishchenko, V.I. Tkachev, V.B. Yuferov, S.V.
Marchenko. Radiation in the microwave range at pulse accelerators with virtual cathode generator. Problems of
Atomic Science and Technology. Series: “Nuclear Physics Investigations”. 2024, N2 3 (151), p. 79-83.
https://doi.org/10.46813 /2024-151-079

0O.V. Manuilenko, E.M. Prokhorenko, K.V. Pavlii, B.V. Zajtsev, V.A. Soshenko, V.I. Butenko, T.G. Prokhorenko.
Comparison of structural disruptions on the tungsten surfaces which induced by irradiation of helium ions beams
with energies 0.12 and 4 MeV. Problems of Atomic Science and Technology. Series: “Nuclear Physics
Investigations”. 2024, N2 3 (151), p. 117-123. https: / /doi.org /10.46813 /2024-151-117

K.V. Pavlii, S.N. Dubniuk, O.F. Dyachenko, O.V. Manuilenko, B.V. Zajtsev. Electrophysical characteristics of the TiO2
samples irradiated with 0.12 MeV helium ions. Problems of Atomic Science and Technology. Series: “Nuclear
Physics Investigations”. 2024, N2 5 (153), p. 103-110. https: / /doi.org/10.46813 /2024-153-103

Berezhnoy Y.A., Pilipenko V.V, Onyshchenko G.M., Kuznietsov P.E., Yakymenko LI., Anataichuk, A.V. Analysis of
elastic 0-58Ni scattering in the energy region 82-699 MeV by the S -matrix model (2024) International Journal of
Modern Physics E, 33 (5), art. no. 2450018. 10.1142 /S0218301324500186

Trofymenko S. V. On ionization loss distribution of relativistic particles in thin detectors. Problems of atomic
science and technology, series: Nuclear Physics Investigations. 2024. Vol. 153, N25. P. 49-53

N. F. Shul'ga, S. N. Shulga. On quantum spreading of a localized stationary flow of high energy particles.
arXiv:2309.13887[hep-ph] https://doi.org /10.48550 /arXiv.2309.13887

S. Serkez, E. Bulyak, G. Geloni “X-ray Free-Electron Laser accelerator to study on Quantum Electro-Dynamics”
ArXiv:2311.09059 (15 Nov 2023) https://doi.org,/10.48550 /arXiv.2311.09059

E. Bulyak, S. Serkez, G.A. Geloni “Towards the use of X-ray Free-Electron Laser electron beams to study Quantum
Chromo-Dynamics” arxiv:2309.15650 (2023) https: / /doi.org/10.48550 /arXiv.2309.15650

Eugene Bulyak. Kinematics of ultrarelativistic electrons in periodic fields of moderate strength. arXiv:2409.16505v1
[physics.acc-ph] 24 Sep 2024

B.I. Pynuues, M.O. A3apeHkos, 1.O. I'ipka, B.T. Jlasypuk, €.B. Pynnudes. [IpucTpiil 111 oIpoMiHIOBaHHS 06'€MHOTO
o6'exrta. [Tatent Ykpainu N¢ 151482, Bin 03.08.2022, Bros. N231



KoHTeliHep 17151 TpaHCIIOPTYBaHHS Ta,/ab0 36epiraHHs BiANpalbOBAHOTO S1€pHOTro nanusa : nat. 153110 Ykpaina :
MIIK G21F 5/008 (2006.01), G21F 5/02 (2006.01) / B.I. Pynuues, M.O. Azapenkos, [.O. I'ipka, C.B. JIutoBuenko, €.B.
Pynnyes; 3asBHUK i BoJsloginenb XapKiBCbKUI HalliOHAIbHUY YHiBepcuTteT iMeHi B.H. Kapasina. - N2 u 2022 02462
3asBiL. 11.07.2022 ; ony6a1. 24.05.2023, Bros1. N2 21. - 6 ¢

Surface Flute Waves in Plasmas. Eigenwaves, Excitation, and Applications/ [Igor Girka, Manfred Thumm], Springer,
2022. - 433 p. https:/ /doi.org /10.1007 /978-3-03098210-2

Yin6kin O.J1. EmiciiiHMI BHYTPIIIHbO30HHUI AETEKTOP HEUTPOHIB HA OCHOBI MeTajsIeBoro ragHiwo. Jluc. Jokropa
dinocodii : 105 - IIpuknagHa ¢iszuka Ta HAaHOMaTepiany, XapKiBCbKU HallioHAJIbHUH yHiBepcuTeT imeHi B. H.
Kapasina, Xapkis, 2024, 160 c. https:/ /karazin.ua/storage /static-

content/source /documents /aspirantura /zakhysty /ulybkin /Ulybkin_diss_signed.pdf

Omenpuenko B.JI. KorepeHTHi Ta HeKOrepeHTHi e(peKTH B pPO3CilOBaHHI YaCTMHOK BEJIMKOI eHeprii Ha TOHKUX
Mmimensix. luc. nokropa ¢inocodii : 105 - IpuknanHa ¢disuka Ta HaHomarepianu, HHIJ «XPTI», Xapkis, 2024, 144 c.
https: / /sekofasp.kipt.kharkov.ua/Documents /PhD /2024 /Omelchenko /thesis.pdf



X. 3aKJII0YHi BiIOMOCTI

KepiBHHUK I0pHAHYHOI 0COOH Karpuy Bikrop Osiekcanzposuy
I.d.-M. H.

IlepeJtik 0CiO-BHKOHaBILiB
Bysnsak €sren Bikroposud

(k. ¢.-m. H.)

l'ax Auppin I'enHapinioBsny

(. ¢.-m. H.)

l'ipka Irop OsiekcanapoBud

(8. ¢.-M. H., 01.04.08)

HemupeHko Inng BanaguciaBoBruY
Kusum IlaBno CMmeHOBUY

Kupwinin Irop Bosnogyumuposud
(o. d.-m. H., 01.04.02)

KosTyH Bonogumup €BreHiioBud
(k. d.-m. H.)

Kinenko Onexkcannp FOpitoBuy
Manosuus Makcum CepriiioBuy
(o.dinocod)

Manynnenko Osier BsuecnaBoBud
(k. d.-m. H., 01.04.08)

OmernbueHKo Bikropis JMuTtpiBHa
(o.dinocod)

Tpodpumenko Cepriit BanepiitoBuy
(k. ¢.-m. H.)

Tpyrens BanenTtus IBaHOBUY

(k. ¢.-m. H.)

Ynub6kin Onexcangp JleoHinoBuY
Illysera Mukosia ®enoposny

(o. d.-m. H.)

Myce Onexkcannp Iuaunosuy

(. ¢.-m. H., 01.04.16)

BignoBigasibHuUI 3a HiATOTOBKY I'peuxo O.B.

00JIIKOBHX JJOKYMEHTIB

Tenedpon +38 (099) 185-29-33

Peectparop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




