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Abstract

The pure CaWO, and 1%Eu** doped CaWO, phosphors are successfully prepared by the conventional solid state reaction method.
The photoluminescence (PL) spectra, decay cures, and time-resolved PL spectra are measured at depend on different temperatures.
Fluorescence spectra at room temperature (300 K) and low temperature (10 K) show that these two samples each have a broad band at
about 430 nm, originating from the WO?~ groups under 240 nm excitation, while the CaWQO, : Eu**sample exhibits the characteristic
emission of Eu** corresponding to Dy — "F 234 transitions due to the absorbed energy transfer from WOﬁ‘ groups to Eu** ions.
And the red light at 616 nm of CaWO, : Eu** can be excited efficiently by UV (395 nm) and blue (465 nm) light. The decay curves
at 300 K illustrate that the lifetime of WO; ™~ group in pure CaWOy is about 8.85 s but is shortened to 6.27 us after Eu*"ions have
been doped, which is a further good evidence for demonstrating the existence of WO2~—FEu**energy transfer process. The energy
transfer efficiency (1gr) and rate (@gr) between WO~ and Eu**tin CaWO, : 1%Eu** are 29.2% and 4.65 x 10* s~! respectively, when
T =300 K. The energy transfer process is studied in detail by the time-resolved PL spectra, and the lifetime for the appearance of
Eu** emission in CaWO, decreases monotonically as temperature increases from 10 K to 300 K. The temperature dependence of
luminescence decay time is performed and the results indicated that the lifetime of Eu** increases in a temperature range of 10-50 K,
when the temperature is more than 50 K, thermal quenching of Eu** begins and the lifetime is shortened. However, the lifetime of
WO?~ reduces constantly with the increase of temperature.

Keywords: energy transfer, red phosphors, temperature dependence, CaWOy, : Eu>*

PACS: 33.50.—j, 78.47.jd, 87.15.mq DOI: 10.7498/aps.62.183302

* Project supported by the National Natural Science Foundation of China (Grant No. 21271049).
1 Corresponding author. E-mail: huyh@gdut.edu.cn

183302-8



