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Abstract Pr’'-doped cadmium tungstate yellow-green phosphors Ca, ., WO, : «Pr*" (mole fraction « =0.1%,
0.3%, 0. 5%, 0. 7%) are successfully synthesized by the co-precipitation method. The crystal structure,
morphology and photoluminescence (PL) properties are characterized by X-ray diffraction (XRD), scanning electron
microscope (SEM) and fluorescence spectrometer. The results show that CaWO, : Pr®" has a tetragonal sheelite
structure with space group I4,/a. The SEM image shows that the grains are irregular with sizes ranging from 5 to
20 um. The emission spectrum of the CaWO, : Pr’" phosphor is characterized, its peaks locate at 530, 547,555, 602,
618, 637 and 648nm corresponding to the *P,—~*H;, *P,—*H;, *P,—*H;, 'D,—~*H,, *P,—*H;, *P,—*H; and *P,
—3F, transitions of Pr’", respectively. The strongest one appears at 648 nm when is excited by 487 nm which
matches well with blue chips. The optimized concentration of Pr*" is 0.5% for the highest PL emission intensity. In
addition, to understand the fluorescent spectra of as-synthesized phosphors, a complete 91X 91 energy matrix is built
by an effective operator Hamiltonian including free ion and crystal field interactions. The fluorescent spectra for Pré*
ion at the tetragonal (S,) Ca*" site of CaWO, crystal are calculated from a full diagonalization (of energy matrix)
method. The fitting values are in good agreement with the experimental data.
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Level Label E.. E o Error* /% Level Label E.. Eoo Error* /%
*H, A 0 0 0 3F, A 7013
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A 407 'G, A 10009
A 438 E 10094
S H; A 2174 A 10164
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E 2524 2516 0.3 E 17113
A 2525 A 17613
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E 4345 4353 0.2 P, A 20752 20534 1.1
A 4382 P, A 21207 21097 0.5
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iF, A 5110 5102 0.2 A 21802
E 5202 E 21921
A 5204 A 21926
A 5222 A 21932
T, E 6549 P, A 22577 22272 1.4
A 6555 A 22603
E 6602 E 22618
A 6615 A 22633
A 6625 'S, A 46480
iR, A 6911
E 6975
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