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Abstract: In recent years, the luminescence properties of the rare earth ions-doped nanocrystals become more
and more popular because the rare earth luminescent nanocrystals have important applications in photolumines-
cence, high-definition display, optoelectronic nano-devices, biological labeling, laser and scintillator etc. . In
this project, a series of different particle size, dispersion, controllable morphology rare earth ions-doped oxide
(fluoride) micro-/nano-crystals were synthesized by soft chemistry synthesis method such as hydrothermal,
sol-gel method et al.. The luminescence properties were investigated by excitation spectra, emission spectra,
diffuse reflectance spectra and high-resolution laser spectra in order to observe the changes of luminescent phe-
nomenon with different size and chemical bond. The essential reason of the impact of luminescence behavior

was also investigated by summary and classification. At the same time, theoretical calculations of optical prop-
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erties were performed by using density functional theory and complex crystal dielectric theory of chemical bond

method with the combination of spectral experimental data, which can successfully explain the spectral shift

rule and energy transfer mechanism between the different rare earth ions. The results can lay the theoretical

and experimental basis for the other rare earth spectroscopy.
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(b) YF;-2, 0.003 mol LiCl
(b) 52, 0.003 mol LiCl

(a) YF;-1, 0.003 mol AICI,
(a) S1, 0.003 mol AICI,

(c) YF;-3, 0.003 mol MgCl,-H,O (d) YF,-4, 0.003 mol NaCl
(c) S3, 0.003 mol MgCl,-H.O  (d) S4, 0.003 mol NaCl

(f) YF;-6, 0.003 mol BaCl,
() S6, 0.003 mol BaCl,

(e) YF;-5, 0.003 mol KCI1
(e) S5, 0.003 mol KCl

(2) YF-7, A7 184
(g) S7, without use of any inorganic salt additive
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Fig. 1 FE-SEM images of YF,: Eu’* synthesized at

180 °C and 24 h with different doped inorganic

salts
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Fig.2 PLE and PL emission spectra of YF,:Eu®* with
different doped inorganic salts: (a)S1, 0.003
mol AICL,; (b)S2, 0.003 mol LiCl; (¢)S3,
0.003 mol MgCl, - 6H,0; (d)S4, 0.003 mol
NaCl; (e)S5, 0.003 mol KCI; (£)S6, 0.003
mol BaCl,.
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Fig. 3 Emission spectra of BaCe o5_, Thy o5 Sm, F

nanocrystal with different Sm®* doping concen-

trations
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Tab.1 Average chemical bond parameters and theoretical values of charge tranfer energy of LaAlO, and GdAIO,

R s N vk YRR eV HLfif iIE R R/ eV
LaAlO, La—O 2.664 5 0.1219 10.025 2 4.25
GdAlO, Gd—O0 2.455 8 0.088 5 14.741 2 5.06
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Fig.4 Selective excitation spectrum of LaAlO,:Eu’* at

the monitoring wavelength of 616.20 nm
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Fig.5 Selective emission spectra of LaAlQ,: Eu’* at

the excitation wavelength of 577. 01, 579. 24
and 582. 87 nm, respectively
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Fig. 6 Selective excitation spectrum of GdAIO;: Eu’* at Fig.7 Selective excitation spectrum of GdA1O,: Eu®* at
the monitoring wavelength of 615. 10 nm the exciation wavelength of 580. 854 nm
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