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Fig. 1. Schematic of the IBIL experimental setup on
BNU400 ion implanter.
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Fig. 2. SRIM calculation of 100 keV HT, Het and O stop-

ping power in lithium fluoride.
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Fig. 3. Emission intensity as function of both fluence and
wavelength obtained under 100 keV H*.
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Fig. 4. Evolutions of the luminescence peak intensities at

296, 340, 400 nm with the irradiation fluence under 100 keV
H+.
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Fig. 5. Evolutions of the luminescence peak intensities at
540, 670, 880 nm with the irradiation fluence under 100 keV
H*.
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Fig. 6. Evolutions of the luminescence peak intensities at
296, 340, 400 nm with the irradiation fluence under 100 keV
Het.
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Fig. 7. Evolutions of the luminescence peak intensities at
540, 670, 880 nm with the irradiation fluence under 100 keV
Het.
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Fig. 8. Evolutions of the luminescence peak intensities at
296, 340, 400 nm with the irradiation fluence under 100 keV
O*.
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540, 670, 880 nm with the irradiation fluence under 100 keV
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#1100 keV 1) H*, He*Fl O3 i T4 IR AL SEADRI 45 R % L

Table 1.  Comparisons of lithium fluoride under 100 keV H*, He* and O*.

%%ﬁ% F; @‘L‘»\ @,lmx/cm 2 FQ@‘D émm/CHf2 F; /F; @‘D ¢max/cm 2 Se/eV~A 1 Sn/eVA 1 RP/HIH
H* 10 x 103 11.5 x 10 24.3 x 1013 13.92 0.0232 0.8336
He* 5 x 1018 3.3 x 1013 9.5 x 1013 21.04 0.3004 0.6708
o+ 3.8 x 101 3 x 10% 5.9 x 101 25.64 10.15 0.2459

V E 2008 Radiat. Meas. 43 1132
[5] Shiran N, Belsky A, Gektin A, Gridin S, Boiaryntseva I 2013
5 z5 -f//% Radiat. Meas. 56 23
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SPECIAL TOPIC — Carrying ion beam technology

In situ luminescence measurement from
lithium fluoride under various ions”
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Abstract

To contrast the generation and their evolution behaviors of irradiation damage in lithium fluoride under
various ion, in situ luminescence measurements from lithium fluoride are carried out under 100 keV H*, He™
and OT on the ion beam induced luminescence(IBIL) experimental setup on BNU400 ion implanter. Combined
with Stopping and Range of Tons in Matter (SRIM) calculation of 100 keV H*, He™ and O* stopping power in
lithium fluoride, the emission intensity under He' is the strongest,due to the higher excitation density of
electron-hole pairs than them under H™ and the rising non-radiative recombination ratio under heavy ion OT.
With the mass number increase of the incident ion, the nuclear stopping power would be increased, resulting in
the faster rate of both formation and annihilation of point defects. the lower fluence for F-type centers reaching
the highest intensity and the weaker luminescence intensity at the state of equilibrium. The irradiation
resistance of Fj /Ff centers at 880 nm are better than the Fy centers at 670 nm, shown not only in the slower
formation and annihilation rates of Fj /FJ centers but also the higher luminescence intensity of F; /Fi centers

under heavy ion O*.

Keywords: ion beam induced luminescence, lithium fluoride, various ions
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