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Abstract

Ion Beam Induced Luminescence (IBIL) is a technique that can provide information on chemical bonding states,
valence, and structural defects by analyzing the wavelengths emitted from outer-shell electron transitions. In this study,
IBIL measurements were performed on CaF:(Eu) and three different europium samples. For CaF2(Eu), characteristic
wavelengths originating from Eu were observed. In the three europium samples, some of these wavelengths coincided
with those obtained from CaF2(Eu), indicating their association with Eu**. However, additional wavelengths were detected
that could not be explained by the present theoretical calculations, which were limited to isolated Eu atoms and did not
include heteronuclear molecules. Further investigation of these wavelengths is expected to advance the application of

IBIL in chemical state analysis.
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Figure 1: Conceptual diagram of IBIL analysis.
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Figure 3: System diagram of the analysis chamber.
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Figure 4: Appearance of the measurement samples.
EuF3(The two on the left side of the figure),
(CH3COO)3Eu, EuCl3(The two on the right side of the
figure).
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Figure 5: IBIL spectra of CaFz(Eu).
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Figure 6: IBIL spectra of europium samples.
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Figure 7: Energy level diagram of Eu** [7].
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Tablel 1: Wavelengths and Electronic Transitions

Wavelength[nm] Energy[eV] Transition
587 2.112
593 2.091 SDo= 7F,
614 2.020 *Do= 'F,
619 2.003
694 1.787 Do 'Fy
698 1.777
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