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Fig.1 *E-—*A, fluorescence spectrum of Fig. 2 2E—%4, fluorescence spectrum of
Sr1i0;:Cr®* crystal at 5.0K S8rTi0s: Cr¥* at various temperatures
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Table 1 Ratio of integral intensity of R-line to total fluorescence, wavelength
and line width of R-line of SrTiOs:Cr®* crystal at various temperaturcs

T(K) 5 20 40 60 80 100 120 140 160 180

B(%) 9.5 9.5 9.5 9.3 8.7 8.0 7.3 6.6 5.0 3.6

A(nm}) 793.97 793.91 793.77 793.60 T93.54 793.20 T92.77 792.24 T91.84

Ai(nm) 0.22 0.24 0.27 0.30 0.33 0.50 0.65 0.78
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Table 2 Fluorescence lifetime oi' 8rTiO;:Cr3* at various temperatures
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7(ms) 20.1 20.0 19.2 17.0 16.0 12.0 3.2
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Fig. 4 Variation of fluorescence lifetime 2 o3t v
of SrTi0;:Cr®* with temperature. ‘o’ in- { N systea) (a 2,,,;“,
dicates experimental values; solid and
broken lines indicate calculating values
with and without energy transfer process, Fig. 5 Model of fluorescence quenching
respectively of SrTiO;:Cr3* crystal
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Table 3 Experimental and calenlating values of flunorescence
lifetime of SrTi0;:Cr¥* at various temperatures

T(K) 6.0 20.5 50.0 77.0 100.0 150.0 200.0
v (ms) 20.1 20.0 19.2 17.0 16.0 12.0 3.2
Thoy (mS) 20.0 20,0 19.4 17.5 15.6 12.0 9.6
Teq (TS) 20.0 20.0 19.4 17.5 15.2 9.1 4.8
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Thermal effects on the fluorescence spectrum and
lifetime of SrTiOsCr3+ crystal
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Abstract

The fluorescence spectrum and lifetime of SrTiO,:0r** crystal were measured
from 5K to 200K. The variation of lifetime as the temperature below 150K was
well explained by the theory involved in the processes of emission and absorption of
single phonon. Defects of charge compensation were considered as the main reason
for the quenching of fluorescence at high temperature and the relative model of the
energy transfer was built. Besides, the violet shift of R-line as the rise of tempera-
ture was discovered and explained by crystal-field and eovalency bond theories
reasonably. Some important spectral parameters, such as Huang-rhys factor, R-line

oscillator intensity and cross section, were obtained.
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