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Abstract; The photoluminescence properties and energy transfer mechanism of a color tunable
phosphor NaTaOGeO,: Th>* ,Mn®* were investigated in this paper. NaTaOGeO,: Th’* , Mn’* pow-
der was synthesized successfully by solid state reaction method. The phase purity was checked
using X-ray powder diffractometry( XRD ). The excitation and emission spectra were recorded to

elucidate the photoluminescence properties of NaTaOGeO,: Th'*  Mn®"

. Furthermore , the fluores-
cence lifetime measurements were performed. The emission spectrum of NaTaOGeO,: Th** excited
by 244 nm shows blue emissions at 380, 413, 436, 492, 544 nm, which are attributed to D, —
"F, and D,—'F,(J =6, 5, 4) transition of Th’", respectively. The emission spectrum of
NaTaOGeO,: Th** excited by 277 nm shows green emissions at 492 nm and 544 nm, which are
attributed to *D,—"F, and *D,— F, transition of Th**. The emission spectrum of NaTaOGeO,:

2 . . . 4 6 .. 2
Mn** shows orange-red emissions at 576 nm, owing to "T,—"A, transition of Mn™ "

. With varying
the ratio of the concentration of Mn’>* and Th’*, a color tunable phosphor NaTaOGeO,: Th** |

Mn®* can be obtained.
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Fig.1 XRD patterns of NaTaOGeO, (JCPDS Card No. 45-
0640) (a), NaTaOGeO,: xMn’* (x =0.02, 0.05)
(b, ¢), and NaTa0GeO,: xTh** (x =0.02, 0.06)

(d, e), respectively.
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[%] 2 Excitation spectra monitored at 544 nm (a) and emis-
sion spectra excited by 244 nm and 280 nm(b) of Na-
Ta0GeO,:0.06Th’ "
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[l 5 Excitation spectra monitored at 544 nm (a) and emis-
sion spectra excited at 244 nm (b) of NaTaOGeO, :
0.06Tb* " ,yMn** (y =0. 002, 0. 005, 0.01, 0.02,
0.03, 0.04, 0.05). Inset is the intensity ratio at 544

nm and 576 nm.
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K 6 Decay time curves of NaTaOGeO,: xMn®* (x =0.005,
0.01, 0.02, 0.03, 0.05, 0.07) monitored at 576
nm(a), decay time curves of NaTaOGe0,:0.06Th*"
xMn®* (x=0.005, 0.01, 0.03, 0.05) monitored at
544 nm(b) and at 576 nm(c) , respectively.
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yMn®* (x = 0. 01, 0. 02,0. 03,0. 06; y = 0. 002,

0.005, 0.01, 0.02, 0.05), respectively.
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