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1. Oco6MBOCTi MapaMeTPUYHOTO PEHTTEHIBCLKOIO BUITPOMIHEHHS Ta iOHi3allii aTOMIB ITPU PO3NOBCIOAKEHHI

BHCOKOEHEPreTUYHUX €JIEKTPOHIB y KprcTaiax

2. The features of parametric X-ray radiation and ionization of atoms at the propagation of high-energy electrons
in crystals.

Pedepar:

1. [l BUKOHAHHS OCJIJ)KEHb CIEKTPATIbHO-KYTOBUX XapaKTEPUCTHK IaPAMETPUYHOTO PEHTI€HIBCHKOTO
BuripoMiHioBaHHs ([1PB) py po3noBCIOIKeHHI BUCOKOEHEPreTUYHUX eJIeKTPOHIB 3 eHeprielo 7 MeB y kpucranax Ha
6a3i excriepruMeHTaIbHOI YCTaHOBKU «PeHTreH 1» po3po6sieHo Ta BifIpalbOBaHO METOIUKY 30YIPKEHHS Ta
peectpatii IIPB y reomeTpii 3B0OpOTHBOTO PO3CilOBAaHHS, 30KpeMa, B 0671aCTi KyTiB criocTepeskeHHs 150°-180°
BiJHOCHO HaIIpsSIMy PO3IOBCIO/IKEHHS €JIEeKTPOHHOTO ITy4Ka. Lle 103Bosniio 3a6e3MeynTy piBeHb CUTHAJY Ha PiBHI
1-3% Big piBH4 3aranpHOroO pagianiiiHoro (poHy, 0 JOCTATHBO [JIsl JOCTOBIpHOI peectpauii ciexktpis [1PB npu
BiANIOBiIHOMY BMOOPi Yacy HaKONMWYEHHS y KaHali peecrtpauii. [I7is1 36inbmenHs inTeHcuBHOCTI [IPB TeopeTdHO
nepenb6aueHo MOXKJIMBICTb 3BY>KeHHsI KoHycy [1PB Ta 3pocTtanHs KyToBoi ryctunu [1PB npu po3noBCloKeHHi

PEJIATUBICTCHKUX €JIEKTPOHIB y TOHKUX KpUCTajax B 06J1aCTi Majnx KyTiB KOB3aHHSI €JIEKTPOHHOTO ITy4YKa BiTHOCHO



MOBePxHi MilleHi. ExcieprMeHTaNbHO BU3HAYEHO CIIEKTPAIbHO-KYTOBI PO3I0Zinu inTeHcuBHOCTI [1PB nipu
PO3NOBCIOIIKEHHI BUCOKOEHEPTETUYHUX €JIEKTPOHIB Y MOHOKPUCTAJIIYHOMY KPEMHIi T BUCOKOOPi€EHTOBHOMY
nipositnuHomy rpaditi (BOIIT') nyist reomeTpii peectpauii y 3apHiil HaniBecdepi. BusiBsieHo, 1110 KyTOBi opieHTallilHi
3aJIEXKHOCTI iHT€HCHMBHOCTI MakcuMyMiB (220) Si Ta (002) BOIIT MicTSTb Ba CHUMETPUYHUX MAaKCUMYyMHU, SIKi
BiloOpaxkyloTh nepepis KoHycy [1PB nepneHAauKyIsIpHOIO 10 OCi KOHYCY IJIOMMHOK. EKCIepUMEHTAIbHO [10Ka3aHo,
1[0 NIPY PO3IOBCIOIKEHHI ITy4Ka BUCOKOEHEPTETUYHMX €JIEKTPOHIB y IIOPOLIKOBUX 3pa3Kax ajamasy 3 po3Mipamu
kpucTtaiitiB d = 0,3-42 MKM 1Ipu peecTpauii y 3agHil Haniscdepi (0 = 151°) BiHOIIEHHS iHTEHCUBHOCTE MaKCUMYMiB
[1PB (111) Ta (220) 3MeHIIY€eTbCS IPYU 3POCTAHHI PO3MIPY KPUCTAJIITIB amMasy. 30KpeMa, [IpY Nepexo/li Bill YaCTUHOK 3
d = 0,3 MKM 10 4acTUHOK 3 d = 6 MKM Take 3MeHIIeHHs ckiaznae 1,9 pasu. 3a ymosu 36ymkenHs KoLl ciexpis Ti, V
Ta Cr eJIeKTPOHHUM IIy4KOM (25 KeB) ekcriepuMeHTabHO BCTaHOBJIEHO 3MEHIIEHHS BiTHOCHOI iHTEHCUBHOCTI O =
I(3P) /1(1P) nmpu nepexopi Bif MeTaliB A0 BiANOBiTHUX OKCcUiB y 1,6-1,9 pasu. [lokasaHo, 10 B OKCAJIAX BAHATIIO Y
psny V203 - VO2 - V205 3pocTtaHHs €(peKTUBHOrO NO3UTUBHOTO 3apsly aTOMy V CYyIPOBOMXKYETbCSI MOHOTOHHUAM
3MEHIIEHHSIM BiTHOCHOI iHT€HCUBHOCTI O Bif, 2,4 10 1,8. 3an1poroHOBaHO Moeb €PEeKTy 3MEHIIeHHS BiTHOCHOI
intencusHocTi [(3P) /1(1P) y KoL1 cniextpax. ITpu 36ymxenni KoL1, KoL2 ta KoL3 cnekrpis Al eniekTpoHamu y Jiana3oHi
eHepriit 4,5-100 keB ekcrieprMeHTaNIbHO BU3HAYEHO iIMOBIPHOCTI yTBOpeHHs ABOX (P2) Ta Tprox (P3) momaTkoBux 2p
BaKaHCiy rpu ioHizanii 1s 060s10HKY. [TOpiBHSIHHS BKa3aHUX BEJIMYUH 3i 3HAUEHHSIMU, OOUMCJIEHUMHU Y MOJIETi
He3aJIeXXHOro BUKUAY 2P eJIeKTPOHIB 3a paxyHOK (shake-off) SO npouecy, BusBuio, mo as metany Al BesryuHa

P2 /P2(S0O) y 1,2 pasiB meHma, a BennuuHa P3 /P3(SO) y 1,7 pasiB MeHIIa, HDK 1J151 HAIBIPOBiJHNUKA KPEMHIIO.

2. For studying the spectral-angular characteristics of parametric X-ray radiation (PXR) with the propagation of
high-energy electrons with energy of 7 MeV in crystals based on the experimental setup «Rontgen- 1», the method
of excitation and registration of PXR in the geometry of reverse scattering, in particular in the field of observation
angles, was developed and worked out. 150°-180° relative to the direction of propagation of the electron beam.
This allowed to provide a higher signal level of 1-3% of the total radiation background level, which is sufficient for
reliable registration of the PXR spectra, with the appropriate choice of accumulation time in the registration
channel. In order to increase the intensity of PXR, it is theoretically provided for the possibility of narrowing the
PXR cone and the increase in the angular density of PXR in the propagation of relativistic electrons in thin crystals
in the region of small angles of slipping the electron beam relative to the target's surface. The spectral-angular
distributions of the PXR intensity were experimentally determined by the propagation of high-energy electrons in
monocrystalline silicon and high-oriented pyrolytic graphite (HOPG) in the geometry of the backward registration.
It was found that the angular orientation of the intensity of the maxima (220) Si and (002) HOPG contains two
symmetric maxima, which represent the cross section of the cone of the PXR perpendicular to the axis of the cone
plane. It has been experimentally shown that when propagation of a beam of high-energy electrons in powder
samples of a diamond with crystallite sizes d = 0.3-42 pum, at the backward of registration (o = 151°) the ratio of the
intensities of the PXR (111) and (220) maxima decreases with increasing diameters of diamond crystallites. In
particular, in the transition from particles with a diameter d = 0.3 microns to particles d = 6 microns, this
reduction is 1.9 times. Under the condition of excitation KoLl spectra of the Ti, V, and Cr by electron beams (25 keV),
experimentally established that the decrease in the relative intensity of the o = I(3P) /I(IP) du to the transition from
metals to the corresponding oxides, it is in the 1.6-1.9 times. It is shown that in the vanadium oxides in the V203 -
VO2 - V205 series, the growth of an effective positive charge of the atom V is accompanied by a monotonous
decrease in relative intensity o from 2.4 to 1.8. And also offered a model of the effect of reducing the relative
intensity in the I(3P) /I(1P) in KoL1 spectra. At the excitation of KaoL1, KoL2 and KoL3, spectra Al by electrons in the
energy range 4.5-100 keV experimentally determined the probability of formation of two (P2) and three (P3)
additional 2p vacancies in ionization of 1s shell. Comparison of these values with the values calculated in the model
of independent emission of 2p electrons due to the (shake-off) SO process, it show that for the metal Al compering
with the semiconductor of silicon the magnitude P2 /P2(SO) is 1.2 times less and the magnitude P3 /P3(S0) is 1.7
times less, respectively.
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