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Auger—Free Luminescence under Core Level Excitation

Minoru ltoh

Faculty of Engineering, Shinshu University

A new type of luminescence has been found in large band—gap materials. It is attributed to

the interatomic radiative transition of valence electrons to outermost—core holes. The

term “Auger—free luminescence” is proposed with a view to emphasizing that this

transition emits photons without ejecting Auger electrons. The present paper reviews

the progress made in understanding the properties of Auger—free luminescence.
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Fig. 1. Schematic energy diagram showing the
de—excitation processes for the outermost-
core hole state in ionic crystals ; (a) A—type
and (b) L—type.
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Fig. 2. (a) Luminescence spectrum of BaF, measured
at 295 K under 21.4 eV photon excitation.
[ref. 3 ] (b) Luminescence spectra of BaF,
excited at 295 K by electrons (A) and « ~
particles (B). [ref.12]
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Fig. 4. Cathodoluminescence spectra of BaF, measured
in a 40 nsec strobe during the 100 nsec ex-
citation pulse at 80 K (O)and 300K (@) .
[ ref.6 ]
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Fig. 6. Luminescence spectra of Cs—halides and
RbF measured at 295 K under core—band
excitation (solid curve) and valence—band
excitation (broken curve).[ref. 4 ]
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Fig. 7. Excitation spectra (dotted curve) for the 3.2eV
band (CsF),4.5eV band (CsCl),4.9eV
band (CsBr) and 5.3 eV band (RbF) mea-
sured at 295 K. Photoelectric yield spectra
(broken curve) and absorption or reflectance
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1/2,respectively.[ref. 4 ]
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Fig. 8. Luminescence spectra of CsBr measured at
various temperatures under 21.4 eV photon
excitation.[ref.23 ]
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Fig. 9. Time dependence of the 5.0 eV (250nm) band
in CsBr measured by using a pulsed 21.4
eV photon at various temperatures.[ref.23 ]
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Fig.10. Cathodoluminescence with nanosecond decay of CsF(1), CsCi(2) and CsBr(3) at

200K .[ref.24]
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Fig.11. Cathodoluminescence spectra of RbF at 80 K (O) and 300 K (@), and RbCl at

300 K (+).[ref. 61
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Fig.12. Cathodoluminescence spectra of K,_.Rb.F
solid solutions measured under the excita-
tion with nanosecond electron pulses at 80
K; (a) x=0, (b) x=0.001, (c) x=0.01, (d) x=
0.1,and (e) x=1.[ref.25]
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Fig.13. Cathodoluminescence spectra of KMgF, (a)
and KCaF, (b) measured under the excita-
tion with nanosecond electron pulses at 80
K(O )and 300K (®) . [ ref.25]
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