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Study on up-conversion luminescence properties of
Yb’*/Er’* co-doped ZnF, powder
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Abstract; In order to study luminescent properties of rare earth ions Yb** and Er’* with different co-doped molar fractions
and ZnF, as matrix material, by using high temperature solid state method, samples of rare earth doped by ZnF, at 820°C were
prepared and the up-conversion emission specira was measured. Yb’* and Er’* photon absorption processes were determined by
fitting the excitation power and up-conversion power. The results show that under the excitation of 980nm laser diodes, the
samples have 3 up-conversion emission peaks of 533nm, 555nm and 655nm in the visible region. The intensity of red light is
greater than that of green light. The number of the absorbed photons is 1.73, 1.75, and 1. 88. 3 emission peaks are correspond
to two-photon absorption. The materials of rare earth ion doped by ZnF, have important application prospects in up-conversion red
phosphors.
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Table 1~ Mole fraction of Er,03-Yb, 05 in each sample

sample 1* o# 3# 4 5# 6" 7# g#
number

Er,0;  0.002 0.002 0.002 0.002 0.005 0.005 0.005 0.005
Yb, 05 0.002 0.004 0.008 0.016 0.005 0.010 0.020 0.040

Fie BREE IR A3 8O 2, 43 it 58 45 S FF o T 75
EI"203 ,Yb203 ﬂ:] NH4F /E\*Mgé\io 7&@%%%*‘4,%
SRR A IS HBRIUFARUA 8 A&l 1 iy

<+« ALO
. N 23
L “““““““ crucible cover
T ] B " «—t— activated carbon
« sample
“ NH,F
\. . Z /

Fig. 1  Preparation equipment
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Fig.2 XRD pattern of the sample prepared ( Er,05:0. 005, Yb,0;:
0.020)
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Fig.3 System block diagram for measuring up-conversion emission spec-

trum of rare earth
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Fig.4  Up-conversion emission spectrum of each sample
a—spectra of Er, 05 (Mole fraction of 0.002) b—spectra of Er,0; ( Mole
fraction of 0. 005 )
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Fig.5 Energy transfer between Yb®* | Er** and the possible up-conversion
processes
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Fig. 6 Intensity ratio of red luminescence and green luminescence of differ-

ent samples
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