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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

Pedepat yKpaiHCBKOIO:

[IpoBeneHO aHai3 IPOLLECY PO3CiIOBaHHS MBUIKUX 3aPSAIKEHUX YACTMHOK y KpUCTAJIi IIpU NafiiHHI [TydKa Ha
KpHUCTaJI il MaJIMM KyTOM J10 OfHi€l i3 KpucTanorpadiuyHux MI0LMH aToMiB. [TokazaHo, 10 Ipy NajiHHI IIydKa Ha
KpUCTAaJ Mifi KyTaMu 10 KpUCTANIOrpaQiyHuX MJIOLUH aTOMIB 6JIM3bKUMU JJO 3HAYEHHS] KDUTUYHOTO KyTa
IIJIOLIMHHOTO KaHAIOBaHHS IJ1s1 Habap'epHUX YaCTMHOK Mae Miclie siBUlle aHOMalbHOI Audysii, Ipu sKomy
1ocsabJoeTbCs 6araToKpaTHE HEKOTePEHTHE PO3Cil0BaHHS 4acTOK y KpucTasi. llell epexT mae Miclie sk i1
IIO3UTUBHO, TaK i 1711 HETaTUBHO 3aPSIPKEHUX YaCTUHOK. 31 301/IbIIEHHSIM KyTa NaJiHHs YaCTUHOK Ha KPUCTAJIivHi
IJIOMIMHY aTOMIB ITOKa3HUK Au@y3ii 4aCTUHOK y PO3CisiHHI HAabIMKA€EThCs 40 BiMOBIIHOrO 3HaY€HHS I0Ka3HUKA
nudysii B amopdHOMY cepenoBulli. JociIKeHo TaKoXK BIVIUB aHOMaJIbHOI 11 Qy3ii Ha pO3IOBCIOI>KEHHS
HEUTPOHIB y MyJIbTUILIIKYIOUill cucteMi. Kinacuyne piBHSIHHS Audys3ii HEUTPOHIB He A€ MOKIMBOCTI TOUHO
BpPaxOBYBaTU HASIBHICTh TOHKUX IOTJIMHAIOYUX CTPYKTYP Y F€TEPOTeHHIN cucTeMi. HasgBHICTL TaKuX CTPYKTYP
IIPU3BOJUTH 10 BUHUKHEHHS aHOMaJbHOI nudysii. Bysio BukopucTtano peHOMEeHONIOTiYHN ifXis BBeLeHHS Y
KJIaCUYHeE PiBHSIHHS IUQYy3ii HEUTPOHIB POOOBUX MOXIIHUX, SIKi ONUCYIOTh HASIBHICTh aHOMaJIbHOI 1ndy3ii y
pO3IJIsAyBaHill cucteMi. Pe3ysibTaTu YMCIOBUX PO3PaxXyHKiB PiBHSIHb aHOMAJbHOI A1(y3ii HEUTPOHIB, BKa3ylOTh, M0
y BUNaAKy cy6audysii, IKnil BiinoBigae HasiBHOCTI TOHKUX MOTJIMHAIOYMX €JIEMEHTIB y CUCTEMI, BilOyBa€ThCS

IIpUMBUANIEHHS 3MEHIIEHH IIOTOKY HefITpOHiB 3 4aCoM.

Pedepar aHIJ1iHCBKOIO:

The analysis of the scattering process of fast charged particles in the crystal when the beam impinges on the
crystal at a small angle to one of the crystallographic atomic planes was carried out. It is shown that when the
beam impinges on the crystal at angles to the crystallographic planes of atoms close to the value of the critical
angle of planar channeling for above-barrier particles, the phenomenon of anomalous diffusion takes place, which
weakens the multiple incoherent scattering of particles in the crystal. This effect occurs for both positively and
negatively charged particles. As the angle of incidence of particles on the crystal atomic planes increases, the
diffusion index of particles in scattering approaches the corresponding value of the diffusion index in an
amorphous medium. The effect of anomalous diffusion on the propagation of neutrons in the multiplying system
was also studied. The classical equation of neutron diffusion does not allow to accurately take into account the
presence of thin absorbing structures in a heterogeneous system. The presence of such structures leads to the
occurrence of anomalous diffusion. The phenomenological approach of introducing fractional derivatives into the
classical neutron diffusion equation was used, which describe the presence of anomalous diffusion in the system
under consideration. The results of numerical calculations of the equations of anomalous neutron diffusion
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 reduction of the neutron flux over time
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