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OTPUMAHHSA BATATO3APAJHUX IOHIB 3A.JII3A“56Fe 3 EHEPTI€1O 0,64 - 7,92 MeB
JJIs1 OITPOMIHEHHS KOHCTPYKIIMHUX MATEPIAJIIB

Po3rIsagacThcs MOKIMBICT CTBOPEHHS IMydKa 0araTo3apsAmHUX iOHIiB 3ami3a “°F€ Ha IPHCKOPIOBAILHOMY Mac-
cnekTpometpi [HcTUTYTY mpukinagHoi ¢izuku (III®) HAH Vkpainu 3 MeTOr0 iMITalliifHOTO OMPOMIHEHHS pEeaKTOPHHUX
MaTepialiB Ta JOCHIDKEHHS iX MiX Ji€0 OMpoMiHEHHSA. Mac-CHeKTp NMPHUCKOPEHHX iOHIB JEMOHCTPY€E HAasSBHICTH Y
HBEOMY 1OHIB 3aji3a pisHMX 3apsaoBux craHiB (g0 °6Fe®*). Xoua ioHHHMI CTpyM 3MeHILyeThCs 31 36LIbLICHHAM
3apsiIOBOTO CTaHy, OaraTo3apsiiHi I0HU MOKYTh OyTH BHKOPHCTaHI JUIs ONPOMIHEHHs 3pa3KiB y TUX BHUIAJKax, KOJIU
3ajaya morpeOye Ounbinoi eneprii ioniB. [lokazaHo, 1m0 MBHAKICTE yTBOpeHHS Ae(eKTIB y 3pa3Ky 3aiisa,
onpoMiHoBaHOMY ioHamu *5Fe?* 3 enepriero 2,52 MeB, cranosuts 2,7-107 3na/c.

Kniouosi crosa: mydok, OIpoMiHEHHsI, OaraTo3apsHUIA 10H, 10HU 3al1i3a, Mac-CIEeKTp, 3Ha/C.
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MOJYYEHHUE ITYYKOB MHOTI'O3APSITHBIX MOHOB JKEJIE3A *Fe C SJHEPTHUEM 0,64 - 7,92 M>B
AJIA OBJIYYEHUA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

PaccMaTpuBaeTCs BO3MOXKHOCTH CO3/JAHMS MydKa MHOTO3apSIHBIX HOHOB JKEjI€3a B YCKOPUTENIBHOM Macc-
cnektpoMerpe MHcTutyTa mpuknagHoit gusuka HAH YkpauHbl ¢ HeIbl0 MMHTALHOHHOTO OONydeHHsS PEaKTOPHBIX
MaTepuanoB M MX HCCIEJOBAHMS IOJ JeiicTBMEM 06IydeHHs. Macc-CIEKTp YCKOPEHHBIX HOHOB JIEMOHCTPHPYET
HaMuhe B HEM HMOHOB JKeJIe3a Pa3IMUHBIX 3apsaoBeIX cocTosHuil (10 *°Fef"). XoTd MOHHBIM TOK yMeHbIIAETCS C
YBEIMYEHUEM 3aPAJOBOr0 COCTOSHUS, MHOTO3apSAHbIE MOHBI MOTYT ObITh UCIOJB30BAHbI [/ 00ITyYeHHs 00pas3LoB B
Tex clydasx, KOrja 3ajaya TpeOyeT Gonblieil SHepruu MOHOB. Iloka3aHO, Y4TO CKOPOCTh 0Opa3oBaHus AchEKTOB B
obpaslie xkeesa, 06aydaeMoM HoHaMK “5Fe?* ¢ sueprueii 2,52 MaB, cocrasnser 2,7-107 cha/c.

Knroueevie crosa: mydok, o0ydeHre, MHOTO3apsIHbIH HOH, HOHBI XKejle3a, Macc-CIeKTp, CHa/C.
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PRODUCTION OF BEAMS OF MULTI-CHARGED IRON IONS *Fe WITH ENERGY 0.64 - 7.92 MeV
FOR IRRADIATION OF CONSTRUCTION MATERIALS

In the paper, a possibility of multiply charged Fe ions beams formation for imitation irradiation of reactor
materials with using the IAP NASU accelerator mass spectrometer is considered. There are iron ions of various charge
states (up to Fe®*) in obtained mass spectra. Despite of the ion current decreases with increasing charge state,
multicharged ions can be used to irradiate specimens when larger ion energy is required. It is shown defect formation
rate for 56Fe sample irradiated by %Fe?* ions with energy 2.52 MeV is 2.7-10° dpa/s.

Keywords: beam, irradiation, multiply charged ion, iron ions, mass spectrum, dpa/s.

REFERENCES

1. V.N. Voyevodin, I.M. Neklyudov. Evolution of the Structure-Phase State and Radiation Resistance of Structural
Materials (Kyiv: Naukova dumka, 2006) 376 p. (Rus)

2. D.E. Nelson, R.G. Korteling, W.R. Stott. Carbon-14: Direct Detection at Natural Concentrations. Science
198(4316) (1977) 507.

3. J. Chen et al. Development of Accelerator Mass Spectrometry and Its Applications. Rev. Accel. Sci. Technol. 4

(2011) 117.

M. Suter, St. Jacob, H.-A. Synal. AMS of C at low energies. Nucl. Instr. Meth. B 123(1 - 4) (1997) 148.

H.-A. Synal, S. Jacob, M. Suter. The PSI/ETH small radiocarbon dating system. Nucl. Instr. Meth. B 172(1 - 4)

o &


mailto:moskalenko@ipflab.sumy.ua
mailto:moskalenko@ipflab.sumy.ua
mailto:moskalenko@ipflab.sumy.ua
http://doi.org/10.1126/science.198.4316.507
http://doi.org/10.1126/science.198.4316.507
https://doi.org/10.1142/S1793626811000586
https://doi.org/10.1142/S1793626811000586
https://doi.org/10.1016/S0168-583X(96)00613-1
https://doi.org/10.1016/S0168-583X(00)00376-1

10.
11.

(2000) 1.

A.M. Muller et al. **Be AMS measurements at low energies (E < 1 MeV). Nucl. Instr. Meth. B 266(10) (2008)
2207.

B.J. Hughey et al. Low-energy biomedical GC-AMS system for “C and *H detection. Nucl. Instr. Meth. B 172(1 -
4) (2000) 40.

V.B. Moskalenko et al. State and development prospects of the accelerator mass-spectrometry center of the
Institute of Applied Physics of the National Academy of Sciences of Ukraine. Nauka ta Innovatsiyi 10(2) (2014) 8.
(Rus)

I.G. Chizhov et al. Method of maintenance of high-voltage devices with SFs insulation. Patent UA No. 106430.
Published on 08.26.2014, Bul. No. 16/2014. (Ukr)

J.F. Ziegler. The Stopping and Range of lons in Matter (SRIM).

G.S. Was. Fundamentals of Radiation Materials Science: Metals and Alloys (Berlin, Heidelberg: Springer-Verlag,
2007) 827 p.

Haniita/Received 16.01.2020


https://doi.org/10.1016/S0168-583X(00)00376-1
https://doi.org/10.1016/j.nimb.2008.02.067
https://doi.org/10.1016/j.nimb.2008.02.067
https://doi.org/10.1016/S0168-583X(00)00118-X
https://doi.org/10.1016/S0168-583X(00)00118-X
https://doi.org/10.15407/scine10.02.08
http://www.srim.org/
https://doi.org/10.1007/978-3-540-49472-0
https://doi.org/10.1007/978-3-540-49472-0

