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2. High-resolution elastic scattering spectrometry of ion beams

Pedepar:

1. Incepraniina po60oTa IpUCBIYeHa aHaJli3y (HaKTOpIB, 110 BIJIMBAIOTh HA TPAHUYHY PO3Li/IbHY 31aTHICTh METOZIB
IIPY>KHOTO PO3CisSiHHSI i0HIB. B po60Ti N0Ka3aHo MifiBulleHHS po31inbHOi 3gaTHOCTI y 10 pazis (3 15-30 xeB 1o 1,5-3
KeB 3a eHeprii nepBuHHUX i0HIB 1 MeB) 3a paxyHOK BUKOPUCTAaHHSI €JIEKTPOCTaTUYHOTO CIIEKTPOMETPA 3aMiCThb
CTaHJAPTHOTO HAIBIIPOBIZHUKOBOIO AETEKTOPA, @ TAKOXK 33 PaXyHOK 3MEHIIEHHS PO3KUY €Heprii IepBUMHHUX
ioHiB. B x0o7i BUKOHaHHS AucepTaLiliHOI poOOTH y CKJIAli aHANMITUYHOTO NpUCKOpIoBasIbHOro Komsekcy 1110 HAH
YkpaiHu cTBOpeHUI HOBUII KaHaJl IPY>KHOTO PO3CisSIHHS, OCHAIIEHUH NPEUU3iNHUM eJ1IeKTPOCTATUYHUM
CIIEKTPOMETPOM 3 BiTHOCHOIO €HEPreTUYHOI0 PO3AJIBHOIO 30aTHICTIO 3-10-4. [IpoieMOHCTpOBaHa MOXKJIMBICTh
IOCJIiIKeHHS IOBEPXHi PO3IJIaBJIEHNX METaJliB METOZOM pe3epdopiBCbKOr0 3BOPOTHOTO PO3CISIHHS Ta
€KCIIEPUMEHTAJIbHO TI0Ka3aHo, 110 MPU KyTi po3CisiHHA 38° BKJIAJ, IIOPCTKOCTI TOBEPXHI 3pa3Ka B PO3IiJIbHY
3aTHICTb MeToAy He nepesuiye 1,8 keB. 3a paxyHOK onTuMi3zallii iOHHO-ONTUYHOI CUCTEMU 306iJIbllIeHa IyCTUHA
ioHHOroO CTpyMy Ha MilleHi npru6sn3Ho y 60 pasis, M0 JO3BOINIIO 3BY3UTH CTAOiMi3aliiHy WiTMHY IPUCKOPIOBAYa, i

3aBJSKU LJbOMY 3MEHIINTY €HEPTEeTUYHUI PO3KU], IepBUHHOrO nmy4yka 1o 0,9 keB Ha 1 MB nnpuckoprooo4oi Hanpyru.



Ha cTBOpeHOMY aHaJIITUYHOMY KaHaJIi [IPY>KHOT'O PO3CISIHHS METOOM SIIEP Bifadi BU3HAUYEHE CTEXIOMETPUYHE
CIIiBBiJHOLIIEHHS B 3pa3Ky IIPECOBaHOI I'yOKU rinpuay Tutany. [lokasaHo, o0 Ha OAWH aTOM TUTAHY B 3pa3Ky

MIPUXOJIUTHCSI MEHIIIE IBOX aTOMiB BOJIHIO.

2. The thesis is devoted to analysis of factors influencing on the maximum resolution of elastic scattering
techniques. It is shown, that resolution is increased in 10 times (from 15-30 keV to 1,5-3 keV at 1 MeV primary ion
energy) at the expense of using of an electrostatic spectrometer instead of a standard semiconductor detector and
by means of decreasing of the energy spread of the ion beam . During the research a new elastic scattering end-
station as a part of IAP NAS of Ukraine accelerator-based facility was constructed. The end-station is equipped
with a precision electrostatic spectrometer with relative energy resolution of 3-10-4. A possibility of Rutherford
backscattering spectrometry application to investigation of surfaces of metal melts was demonstrated. It was
experimentally shown, that at scattering angle of 38° contribution of the sample surface roughness to the
technique resolution is less than 1,8 keV. By means of ion optics optimization ion current density was increased in
60 times and it allowed us to restrict accelerator stabilization slit and, hence, to decrease energy spread of the ion
beam to 0,9 keV at 1 MV accelerator voltage. At the novel elastic scattering end-station stoichiometric ratio in the
sample of pressed titanium sponge was measured. It is shown, that ratio of titanium to hydrogen atoms amount is
less than two.
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