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Abstract: 1aAlO,, a typical distorted perovskite structure, is an excellent luminescent host owing to its low pho-
non energy, wide band gap and great structural stability. The luminescence properties of Mn*" and Pb*, which show
great sensitivity to the micro-coordination environment, can be optimized by tuning the lattice environment. This re-
view summarizes the recent research progress in regulating the ZPL (zero-phonon line) emission of Mn*" and the lumi-
nescence performance of Pb*. The effects of unit co-substitution on the crystal structure, and the luminescence prop-
erties of Mn*" and Pb* are systematically discussed. The structure-activity relationship between the lattice environ-

ment and the luminescence of activated ions is also analyzed in detail.
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Fig.1 (a)The crystalline structure of LaAlO,"”". (b) The magnified photoluminescence (PL) spectra of Na,WO,F,: Mn** in the
range of 580-680 nm™’. (¢) Photoluminescence excitation(PLE) (A,,=731 nm) and PL(A_=335 nm) spectra of LaAlO;:

0.5%Mn* phosphor """,
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Tab. 1 The ZPL intensity for Mn*-doped perovskite oxides

DS A /mm A /om ZPLBEJE 2% S0k
La,ZnTiO,: Bi™", Mn*" 340 710 Weak [11]
LaAlO,:Mn* 335 731 W eak [14]
LaAlO,: Mn* 340 729 Invisible [15]
Gd,ZnTiO : Mn** 365 705 Invisible [16]
Y,MgTiO,: Mn* 365 698 Weak [17]
La,MgGeO,: Dy, Mn"" 340 708 Weak [18]
BaLaCaShO:Mn* 340 690 — [19]
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Fig.2 (a)The energy level scheme of Pb*"'. (b)The photoluminescence of the Na,CaGe,04: Pb*" phosphor'?”".
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Fig.3 PLE (a) and PL(b) spectra of Na, (Si,Ge,_,) Fs: Mn" and Na, (Ge,Ti,_,) Fs: Mn" phosphors™’. (¢) PL specira of
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Sr0Cl, 308 440 9530 [39]
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131 (d) Photographs taken for the luminescence of the Na,CaGe,04: Ph*, Y,

Na,CaGe,0q: Pb*™, Th* and Na,CaGe,04: Pb**, Mn*, Yb™ phosphors under different conditions"*?.
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