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Introduction

Luminescent materials based on rare earth vanadate 
matrices are widely used for various science and 
technology purposes. Luminescent converters are able 
to convert light from the ultraviolet range to red and thus 
increase the efficiency of solar panels. Recently, the 
crystal structure of the vanadate nanoparticles was 
reported as influences significantly on the efficiency of 
the luminescent transformation of light from the UV and 
violet spectral ranges. In particular, the investigated in 
our previous works La1-xRExVO4 nanoparticles are 
characterized by intensive emission of the RE3+  ions 
that are excited from the wide spectral range including 
UV diapason. In the present work we carry out an 
investigation of such compositions and synthesis 
conditions that give materials with enhanced efficiency 
of luminescent transformation of UV into visible 
diapason suitable for application for Si solar cells and 
blue LEDs.
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Luminescence spectra were excited with powerful Xenon 
lamp and registered using DFS-12 monochromator with 
grating 600 grooves/mm and FEU-79 photomultiplier. 

Luminescence

Phase compositions of the synthesized samples 
were determined using X-ray diffractometer 
Shimatzu 2000 (CuK-radiation with a Ni filter). It 
was found that obtained samples possess 
multiphase composition with monoclinic and 
tetragonal crystal structure. Content of the 
tetragonal LaVO4 phase is increased with increase 
of Yb3+ concentration.

850 900 950 1000

0

0

0

0

2

1

 I
n

te
n

si
ty

, 
a.

u
.

wavelength, nm

4

*1/5
3

*1/2

lex

325 nm

RT

2

x = 0.05 (1), 0.1 (2), 0.15 (3), 0.2 (4), 
ex. 325 nm (1-4), 300 nm (5), 250 nm (6)

300 400 500 600 700 800
0

20

40

60

80

100

La1-xYbxVO4

  x =
 0
 0.05
 0.1
 0.15
 0.2

R
e

fle
ct

io
n,

 %

nm

Diffuse reflection spectra

The emission spectra consist of spectral lines appeared in the 
970 – 1040 nm range which are caused by the f-f electron 
transitions in the Yb3+ ions. Structure of the spectra depends on 
the Yb3+ concentration. The carried out analysis has revealed 
that Yb3+ ions form at least two different types of emission 
centers in the studied materials. Correlations between 
crystalline structure, morphology of the nanoparticles, reflection 
spectra and luminescence properties of the samples were 
analyzed and discussed. The assumption was made that 
changes of the samples morphology are caused by changes of 
nanoparticles crystal structure, as well as appearance of two 
types of emission centers are related with the Yb3+ ions located 
in the nanoparticles of different crystal structure. 
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