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Pedepar:

1. MeTor0 poboTH € - mocnimKeHHs Qi3NYHUX 3aKOHOMIpHOCTE! (POPMYBaHHS €JIEKTPOHHUX Ta PEHTI€HiBChKUX
IYYKiB [17151 38/1a4 PEHTT€HIiBCbKOIO aHajIi3y Ta CTBOPEHHSI J1abopaTOPHOI YCTaHOBKU Ha 6a3i npeuusiiiHoro mxepesna
€JIEKTPOHIB. ByJi0 po3paxoBaHO, 3MOZEIbOBAHO Ta €EKCIIEPMMEHTAJIBHO BIIPOBAJIKEHO CXeMY (POPMYBaHHS
€JIEKTPOHHOTO ITy4Ka Ha 6a3i IJIOIMHHOTO BOJIb(P)PaM-PEHIEBOrO KaTOy HEMPSIMOTO PO3KaPIOBAHHS 3 METOIO
nopanbuioi peanizauii POA Ta peHTreHiBebkoi paniorpadii. [InsxoM MOAeI0OBaHHS €JIEKTPOHHO-ONTUYHOI CUCTEMU
METOJIOM CKiHU€HHUX iHTerpasiB BU3HAaYEHO ONTMMAaJIbHI IapaMeTpH KaTOJHOIO By3J1a 1J1s1 OTPUMAaHHS CTPyMy
C(POKYCOBAHOTO €JIEKTPOHHOTO ITy4YKa Ha MilleHi He meHe 1 MA. TTokasaHo TomnoJiorito GOpMyBaHHs IIy4Ka B
MiXXeJIEKTPOLHOMY IIPOCTOPi, TpPaHCTIOPTYBaHHS Ta (POKYCYBaHHS HOTO Ha MillleHi 1151 OTPUMaHHS
BUCOKOSICKpaBoro mxepesna PB. Ha 0CHOBI po3paxoBaHOi Ta 3MOJI€/IbOBAHOI €JIEKTPOHHO-ONITUYHOI CXeMY CTBOPEHO
6araToLisIbOBY JJA0OPAaTOPHY YCTAaHOBKY AJ1s1 peanidalii metozis POA Ta peHTreHiBCbKOi pagiorpadii, 3 MOXJIMBICTIO
nposenieHHS POA B aTMOcpepHUX YMOBaxX Ta y BakKyyMi. B po60Ti TeOpeTUYHO OOIPYHTOBAHO Ta €KCIIEPUMEHTAIbHO

HiATBEPAKEHO AOLINIbHICTh 00paHoi cxeMU Ha 6asi IJIOIMHHOr0 BoJib(ppaM-PeHieBOTro KaTo Ly HETIPSIMOTO



PO3KapIOBaHHS 3 PEryJIbOBAHOI0 T€OMETPI€I0 €JIEKTPOLiB. 3alIPOIIOHOBAHO MOJIE/Ib PEHTI€HIBCbKOTO CIIEKTPOMETpaA
3 BTOPUHHOIO MillIEHHIO, 5IKa BigPi3HSAETHCH Bif] KJIACUYHOI MOJIEJIi HAIBHICTIO NOJIKAMIISPHUX PEHTI€HIBCbKUX JIiH3
B [TPOMDKKaxX IPOXOJ)KEHHS PEHTTEeHIBChbKUX ITPOMEHIB. Lle 1,03B0JIsI€ 3HAYHO MiABUIUTY aHAJITUYH]
XapaKTEPUCTUKU PEHTreH (JIyOPECLEHTHUX CIIEKTPOMETPiB. PO3BUHYTa METOMKA MOPiBHSIHHS
PEHTreH(IyOPECLEHTHUX CIIEKTPOMETPIB IIJIIXOM BU3HAYEHHS €JIEMEHTHOI 4yTJIMBOCTI TA HOPMYBAaHHS ii Ha CUIIY
CTPYMY €JIEKTPOHHOTO IIy4Ka PeHTTeHiBCbKOI TPYOKH Ta KMBUI 4ac eKCIIepUMEHTY. 3aCTOCOBYIOUU 3aIIPOIIOHOBaHY
METOJIMKY I1OPiBHSIHHS CIIEKTPOMETPIB OyJ10 BCTAHOBJIEHO, 10 aHAITUYHI MOKJIMBOCTI CTBOPEHOI YCTaHOBKHU

BiATIOBIJAIOTh PiBHIO IIEPEOBUX CBITOBUX yCcTaHOBOK MiniPal, XPRISM, Spectro2000 Ta Niton XL3t.

2. The aim of this work is to study the physical regularities of the formation of electron and X-ray beams for the
problems of X-ray analysis and the creation of a laboratory installation based on a precision electron source. A
beam-forming network was calculated, designed and implemented in the course of experiment on basis of a plate
tungsten-rhenium indirectly heated cathode to realize X-ray fluorescence analysis and X-ray imaging. Optimal
parameters of a cathode node were simulated on an electron-optical system with the finite integral technique to
obtain current of a focused electron beam on a target at least 1 mA. Topology of the beam formation in an
interelectrode gap, its transportation and focusing on the target to obtain a high-brightness X-ray source is
shown. Basing on a calculated and simulated electron-optics network, a multipurpose laboratory facility is
constructed for realization of X-ray fluorescence analysis and X-ray imaging so as to perform X-ray fluorescence
analysis in atmospheric conditions and in a vacuum chamber. Viability of the chosen network based on a plate
tungsten-rhenium directly heated cathode with an adjusted geometry of electrodes is theory-based and
experimentally proven. A model of an X-ray spectrometer with a secondary target is suggested which differs from
a classical model in polycapillary X-ray lenses available in gaps of X-rays propagations. Thus, analytical parameters
of the X-ray fluorescent spectrometers are increased considerably. X-ray fluorescence spectrometers are
compared with a developed technique which involves element sensitivity definition and its normalization by
current of electron beam of the X-ray tube and experiment live time. The analytical properties of the developed
facility was shown equally to the high-level worldwide X-ray spectrometers like MiniPal, XPRISM, Spectro2000 and
Niton XL3t.
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