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BUIIPOMIHIOBaHHI PEJISITUBICTCHKUAX YaCTUHOK
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Pedepar:

1. Y puceprauiiiHiii po60Ti npecTaBeHi pe3yibTaTu JOCiIKeHb iHTepdepeHLiiHAX e(peKTIB y pi3HOMaHITHUX
BU/IAX €JIEKTPOMArHiTHOrO BUIIPOMIHIOBAHHS Ta iOHi3aliiHUX BTPaTaX €HEPrii pesITUBICTChKUX 3aPSIKEHUX
YaCTMHOK B aMOpP(PHUX Ta KPUCTAIIYHUX CepeloBUIIax. Po3risiHyTi e(peKTy NOB'sI3aHi 3 BEJIMKUMU IOBXMHAMU
(pOpMyBaHHS BUITPOMIHIOBAaHHS Ta YJIbTPAMAIVMU PO3MipaMu 3ryCTKiB 3apsIpKEeHUX YaCTUHOK. OTPUMAaHO
CIIPOILEHI aHAJIITUYHI BUPA3H, 110 ONUCYIOTh IPOCTOPOBY €BOJIIOLII0 €JIEKTPOMArHiTHOIO I10JI1 HABKOJIO €JIEKTPOHA
nicsisl Ioro BUJIbOTY 3 PEUOBMHU [0 BaKyyMy Y LIMPOKil 06J1aCTi BificTaHe! BiJi pe4OBUHU B MeKaX JOBXKUHU
(opMyBaHHS. Y3araJbHEHO ONUC CIIEKTPAJIbHO-KYTOBOT'O PO3MO/AiNy NEPEXilHOrO BUIPOMiHIOBaHHSI «HAIiBrOJIOT0»
PEJIATHBICTCHKOIO €JIEKTPOHA IIPY MOr0 NOXWJIOMY NaJiHHI Ha MeTasIeBy MillleHb Ha BUIAJ0K HU3bKUX €HEPrii

yacTUHKUA. OTPUMaHO BUPAa3y [JIs1 CIIEKTPAJIbHO-KyTOBUX Ta KyTOBUX PO3MOiiB, @ TAKOX iHTETrpajIbHOI



iHTEHCUBHOCTi KOT€PEHTHOT'O PEHTT€HIBCbKOTO BUITPOMIHIOBAHHSI «HAIIiBrOJIOTO» €JIEKTPOHA B YJIbTPATOHKOMY Ta
TOBCTOMY KpHcTajiax. OTpMMaHO BUPA3! AJIs1 CIIEKTPAJIbHO-KYTOBOI'O PO3IOALNY IIEPEXiTHOrO BUIIPOMIHIOBAHHS Y
OJIVKHIN 30H]1 TPy Horo peecTpallii 3a ZOOMOrow napabosliyHoro GoKyCyo4oro g3epkasa IoBiJIbHOTO PO3MIpy.
3106yTO POpMYJIH 17151 CIEKTPAJILHOTO PO3NOIiy PEHTTE€HIBCHKOTO NEPEXiIHOrO BUTPOMIHIOBAHHS €JIEKTPOHIB Y
faraTrouapoBuX NePioAUYHMX MillleHSX [J1s1 TOBLJIBHOTO aKCiaJbHO CUMETPUYHOTO MONIEPEYHOTO PO3NOLLTY
YaCTUHOK Yy IIy4YKy Ta OOMEXXEHOro po3Mipy akTUBHOi 06J1aCTi JeTeKTopa BUIIPOMiHIOBaHHS. OTPUMaHO YMOBU 1715
CYTT€BOTO IIOCUJIEHHS iIHTEHCUBHOCTI TaKOTO BUIIPOMiHIOBAaHHS IIPU JJOCTATHBO MaJIOMY KyTi aKCENTaHCY
netexropa. [lepen6ayeHo edeKT CyTTeBOro 36iblIeHHS rTepepidy ioHizanii aToMHNX K-06070HOK Ta iHTEHCUBHOCTI
XapaKTEePUCTUYHOTO PEHTTE€HiBChKOTO BUITPOMiHIOBAHHSI €JIEKTPOHAMU TP iX MPOXOKEHH] KPi3b 6araTomaposi
nepiognyHi mimeHi. [lokaszano, 10 Ha i0Hi3alliliHi BTPATH €JIEKTPOH-TIO3UTPOHHOI [TapU Y TOHKIN MillleHi, SIKy BOHa
IepeTHHAE MicJig BUIbOTY 3 iHIIOI MillleHi, e BOHA HAPOIPKY€EThCS, iHTep(pepeHLiliHi e(DeKTH BIUIMBAIOTh HA 3HAYHO
OiypIIMX BiICTAHSX Bifl TOUKM HApOIKEHHS Iapy, HDK Ha 10Hi3awiiiHi BTpaTH Iapu y Tiil camiil MilleHi, ie BOHa
HapomxyeTbcs. [lepenbadeHo inTepdepeHLiiHMil edeKT B ioHi3alliiiHMX BTpaTax eJ1eKTPOH-TI03UTPOHHOI [1apH,
NOAiGHMI 10 Takoro, o Mae Micue y gudpakuii @payHrodepa B ontul. [y1s ioHizalillHUX BTpaAT Napy y TOHKIN
MillleHi BUSBJIEHO €(EKT, 10 € 3BOPOTHUM 10 eeKTy UyaKkoBa i nossirae B NepeBUILICHHI BEJIMYMHOIO iOHI3aLiTHMX
BTpaT [1apy CyMU HE3aJIEKHUX BTPAT €JIEKTPOHA i N0o3uTpoHa. OTPMMAaHO KJIACUYHi Ta KBAHTOBI BUPA3U AJIs1 BTPAT
€Heprii pessTUBICTCHKOTO eJIEKTPOHHOr0 6aHyYa yJIbTPaMasioro po3Mipy Ha ioHi3alliio Ta 30yIKeHHSI aTOMHUX
000JIOHOK PEYOBUHM Yepe3 oro (popM-(pakTopyu B yMOBAX MIPOSIBY KOTEPEHTHUX €(PEKTIB y IUX BTpartax. s
€JIEKTPOHHUX aHCaMOJIIB i3 IEPIOAMYHOI0 MOAYJISLIEI0 T'YCTUHY [lepei6adyeHO PE30HAHCHUI e(eKT B iOHi3aliiiHUX
BTpaTax. 3allpOIIOHOBAHO HOBUI MeXaHi3M pajlioBUIIPOMIHIOBAaHHS YaCTUMHOK y MarHirocdepi nysnbcapa, sIKuil nae
MOXJIMBICTb [IOSICHUTHU 3arajiKy 3MillleHOro iHTepiMITyJIbCy [J1s1 ITyJibcapa y KpabornozibHill TyMaHHOCTI.

[lepen6adeHo 4aCTOTY, IPU SKill 3MillleHUI iHTEPIMITYJIbC Ma€ 3HUKATH.

2. The Doctoral Thesis presents the results of studies of interference effects in various types of electromagnetic
radiation and ionization energy loss of relativistic charged particles in amorphous and crystalline media. These
effects are associated with large radiation formation lengths and ultrasmall size of charged particle bunches.
Simplified analytical expressions describing the spatial evolution of electromagnetic field around the electron after
its exit from matter into vacuum in a wide range of distances from the matter within the formation length are
obtained. The description of spectral-angular distribution of the transition radiation by a “half-bare” relativistic
electron at its oblique incidence on a metal target is generalized for the case of low particle energies. Expressions
for the spectral-angular and angular distributions, as well as the integral intensity of coherent x-ray radiation by a
“half-bare” electron in ultrathin and thick crystals are obtained. Expressions for the spectral-angular distribution
of transition radiation in the near-field zone registered with the use of a parabolic focusing mirror of arbitrary size
are derived. Formulas for the spectral distribution of x-ray transition radiation by electrons in multifoil periodic
targets for an arbitrary axially symmetric transversal particle distribution in the beam and a limited size of the
radiation detector active region are obtained. The conditions for a significant increase in the intensity of such
radiation for a sufficiently small detector acceptance angle are derived. The effect of significant increase in the
atomic K-shell ionization cross section and intensity of characteristic x-ray radiation by electrons in multifoil
periodic targets is predicted. It is shown that the ionization loss of an electron-positron pair in a thin target, which
it crosses after escaping from another target, where it is created, is influenced by interference effects on much
larger distances from the pair creation point than the pair ionization loss in the same target, where it is created.
The interference effect in the ionization loss of an electron-positron pair, similar to the one which occurs in the
Fraunhofer diffraction in optics, is predicted. For the pair ionization loss in a thin target, the effect, opposite to the
Chudakov effect and being the exceeding by the pair ionization loss of the sum of independent electron and
positron losses, is revealed. Classical and quantum expressions for the energy loss due to ionization and excitation
of atomic shells of matter by an ultrasmall relativistic electron bunch via its form factors under conditions of
manifestation of coherent effects in this loss are obtained. For electron ensembles with periodic density
modulation, the resonance effect in the ionization loss is predicted. A new mechanism of radio emission by
particles in a pulsar magnetosphere is proposed, which makes it possible to explain the mystery of shifted



interpulse for the pulsar in the Crab Nebula. The frequency at which the shifted interpulse should disappear is
predicted.
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