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1. Mac-cnekTpoMeTpist IpoLecis ioHi3alil Ta AMCOLiaTUBHOI i0OHI3alii MOJIEKYJI aMiHOKUCIIOT €JIEKTPOHAMU

2. Mass-spectrometry of ionization and dissociative ionization processes of the amino acid molecules by electrons

Pedepar:

1. PoboTa npucesiueHa KOMIJIEKCHOMY €KCIIEPUMEHTAIbHOMY i TEOPETUYHOMY JOCJIiIPKEHHIO IIpolieciB ioHi3aljii Ta
IVCOLiaTMBHOI i0Hi3alil MOJIEKyJl aMiHOKUCJIOT IVIILIMHY, METIOHIHY, TPUIITOQaHY Ta ajlaHiHy Mif Ji€lo NOBiIbHUX
eniekTpoHiB (<100 eB), mo cynpoBOIXYIOThCS (PparMeHTalielo BKa3aHUX MOJIEKYJI, 3 TOJAJIbIIMM aHaJi30M
npoaykTiB posmnany. [IpencraBiaeHo onuc pisnyHUX NPoLieciB B3aeMOJii HU3bKOEHEPreTUYHUX eJIeKTPOHIB
(eneprieto <100 eB) 3 6araToaTOMHUMU MOJIEKYJIaMU. PO3IJIIHYyTO OCHOBHI 3aKOHOMIPHOCTI aHasi3y CIIeKTPiB Mac
OpraHiYHMX MOJIEKYJI [IPY iOHi3allii €JIEKTPOHHUM yIapoM. Y POOOTi ONMCAHO €KCIIEPMMEHTAJIbHY YCTaHOBKY 3
MarHiTHUM Mac-crnekrpometpoM MH-1201. [IpoananizoBaHO HEOJIKY CTaHIAPTHUX IPOMUCIJIOBUX JIKEPEJ i0HIB Ta
3aIIPOIIOHOBAHO 3aX0Y 3 MO EPHi3allii OCTaHHIX 3 METOI0 MOXKJIMBOCTi IPOBELEHHS MaC-CIIEKTPOMETPUYHUX
BUMIPIOBaHb CIIOJIYK Y Ia30Moi6HOMY CTaHi. ¥ pO60Ti MPOBENEHO ifeHTU(iKallil0 OCHOBHUX ITiKiB OTPUMAHUX Mac-
cnekTpiB. He3Bakaiouu Ha cj1abKy BiIHOCHY iHT€HCHBHICTb I1iKiB MaT€PUHCHKUX i0OHIB OCIIPKyBaHUX MOJIEKYJI,

0yJI0 OTPMMaHO eHepreTUYHi 3aJIeKHOCTI iX BUXOy Ta eHeprii (moTeHuiany) ix ionisanii. Takoxx 6ysin BU3HaYeHi



abCOJIOTHI BEJIMYMHYU €HEPriil MOsIBU OCHOBHUX I0HHUX (PPArMeHTIB JOCIIiI)KYBAaHUX MOJIEKYJl aMiHOKUACIIOT. 3
METOI0 BCTAHOBJIEHHSI HANOIMbII MMOBIPHMX MEXaHi3MiB ix dparMeHTalii mif gielo HU3bKOEHEePreTUIHUX
€JIEKTPOHIB 6YJI0 [IPOaHaJi30BaHO [LOBXXUHU Ta MTOPSIIKU 3B'I3KiB HEUTPAJIbHUX MOJIEKYJI 3 BUKOPUCTAHHSIM
3HANZEHUX y POOOTI BEJIMYUH €HEPTill OSIBY IOHHUX (PParMeHTiB. Briepiue crocTepeKeHo BUXif, BO3aPSIHUX
ioHHUX PparmMeHTiB 3 MOJIEKYJ aMiHOKMCIIOT. BCTaHOBJIEHO iX XiMiYHUIA CKJIafl, Ta BUCJIOBJIEHO MIPUITYLIEHHS, IO O

MEXaHi3MiB iX yTBOPEHHSI.

2. Present work is dedicated to a complex experimental and theoretical investigation of the single and dissociative
ionization of the amino acid molecules glycine, methionine, tryptophan and alanine under the slow (<100 eV)
electron impact being accompanied by the fragmentation of the above molecule with subsequent analysis of the
decay products. The physical processes of the low-energy (<100 eV) electron interaction with the many-atom
molecules have been described. The principal regularities of the analysis of the many-electron organic molecules
mass-spectra at the electron impact have been considered. The experiments were carried out using a modified
magnetic MI1-1201 mass-spectrometer. The mass-spectra of the above molecules have been measured together
with the energy dependences of their ionization and dissociative ionization cross-sections. An experimental setup
based on the magnetic MI-1201 mass-spectrometer has been described. The main disadvantages of the
conventional ion bean sources have been analyzed, the steps of their modification with the purpose to carry out
the mass-spectrometric measurements for the gaseous species have been suggested. The absolute values of the
appearance energies of the main ionic fragments of the molecules under study have been determined. In order to
find the most probable mechanisms of their fragmentation due to the low-energy electron impact the bond
lengths and orders of the neutral molecules have been analyzed using the above appearance energy values. The
dynamics of the yield of the fragments having the same chemical composition has been compared for the case of
the different amino acid molecules. It has been shown that the above molecules at fragmentation produce a series
of neutral and ionized fragments of the same mass.
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