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Abstract A series of novel single-phase Ca,NaZn(PO,);: Ce’, Mn* are synthesized by a high temperature solid—-
state reaction method, and the luminescence properties and energy transfer process are investigated systematically.
When excited by 303 nm, the Ce”" and Mn** co—doped phosphor exhibited two emission peaks centered at 374 nm
and 63 nm, which are ascribed to 5d — 4f and T, (‘G) — °A, (°S) transition of Ce” and Mn*', respectively. The results
show that the existence of efficient energy transfer between Ce’ and Mn*' can dramatically enhance the emission
intensity of Mn*', the critical distance is calculated to be 13.85 A (1 A=0.1 nm), and this process has been proved
to be a resonant type via a dipole—quadrupole interaction. Ultimately, the corresponding CIE coordinates intuitively
show the tunable colors from the violet—blue to red area by controlling the relative composition of Ce* and Mn**
content.
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Table 1 CIE chromaticity coordinates for CNZP:0.02Ce™, yMn*'samples under 303 nm excitation.

Sample CIE (x, y) Sample CIE (x, y)
CNZP:0.02Ce™ (0.169,0.038) CNZP:0.02Ce™,0.04Mn™ (0.590,0.262)
CNZP:0.02Ce™,0.01Mn™ (0.363,0.135) CNZP:0.02Ce™,0.05Mn" (0.615,0.278)
CNZP:0.02Ce™,0.02Mn™ (0.498,0.200) CNZP:0.02Ce™,0.08 Mn™* (0.626,0.263)
CNZP:0.02Ce™,0.03Mn* (0.558,0.236) CNZP:0.02Ce™,0.1Mn* (0.654,0.293)
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Fig.7 CIE chromaticity diagram for CNZP:0.02Ce’",yMn* samples under 303 nm excitation. The inset shows the appearance of
(a) (b) CNZP:0.02Ce™ and (c) (d) CNZP:0.02Ce™, 0.05Mn*" under 254 nm and 365 nm excitation, respectively
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