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Abstract

In this paper, a series of Ca2+ doped Ce:LuAG phosphors were prepared using the solid-state reaction
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method to investigate the effect of Ca2* doping on the ultraviolet excitation fluorescence properties
of Ce:LuAG phosphors. The absorption spectra, fluorescence spectra, fluorescence lifetime and ther-
moluminescence curves of the samples were analyzed. The experimental results indicate that with
the increase of Ca2* ion doping concentration, the photoluminescence intensity of the sample is sig-
nificantly reduced. However, the doping of CaZ* ions can markedly decrease the fluorescence decay
time of the sample. When the doping concentration of CaZ* ions is 0.6 at%, the fluorescence decay
time is reduced by 27.62 ns compared to undoped CaZ?*. The results of the thermoluminescence
curve demonstrate that the doping of Ca2+ ions significantly reduces the intensity of thermolumi-
nescence. This indicates that the presence of Ca2* ions helps to suppress the negative effects caused
by defects.
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Figure 1. (a) X-ray diffraction pattern of Ca?*/Ce3*:LUAG phosphor; (b) Ca?*/Ce3:LUAG phosphor diffraction peak
amplification diagram in the range of 33°~34.5°
1. (a) Ca**/Ce®:LUAG RIALH B X SHETTETEIE; (b) Ca?*/Ce®:LUAG WK} 33°~34.5SEEIAfT SIS HIAIAE

Ca?*/Ce®*:LUAG ZOtkr M i an i 2 iR, SRS %% Ca® B T Ce*:LUAG Zt il HAE
200~320 nm {58 IR HACUEE F) 55 P BE K o IXAM I BT LA IR T Ca* B 1 18 2% (45 Ce®:LuAG B Ce®*

DOI: 10.12677/japc.2025.142015 166 Ly PR R=Svi


https://doi.org/10.12677/japc.2025.142015

TRl

B TR CeM™ BT [24]-[27]. 24 Ca? B FiEANE] LUAG ft% 2B Lus B 74860, MITTH Ce* B+
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Figure 2. Absorption spectra of Ce3*: LUAG phosphors doped with different Ca®* ion concentrations
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Figure 3. (a) The PL spectra of Ce3*:LuAG phosphors doped with different Ca?* ion concen-
trations under 450 nm blue light excitation; (b) PL spectra of Ce3*:LuAG phosphors doped
with different Ca* ion concentrations under 250 nm ultraviolet light excitation

B 3. (a) AR Ca>*BFIREBZ Ce> LUAG KHME 450 nm IELH AL THI PL iE; (b)
AR Ca*BFiRE B Z Ce® LUAG TRAMTE 250 nm EIMKMAE THY PL 1%

NTHEF Ca2* B T4544% Ce*LUAG Zek o btk pe sz, MR T AFIRE Ca2 i Ik k 1)
Ce**:LUAG (Ce BTN 0.8 at%) ¥ Y 7E 450 nm #5561 250 nm 4630k R PL . Wil 3 Fios,
Ca?" B T A5 24 SRR i 1 R S 65 6 3R T B 2 ) R 4. Ca?*iB 249K % 0.2 at% B Fh 7F 450 nm i
FEHIOR T, HORF R REM R T RIB RIS T T 70%. 30 Ca* BB AKRE, R auot
SRIE S DR K. Y Ca? B RIREE A H] 0.8 atvoltt, KM HOEERE R KRB JHE M1 10%. 7 250
nm S5AMGITEUR, Ca? I35 - AZLE NG B IS . 1 Ca®* B IR FEIL B 0.4 at%lf, F i 7E 250
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POCREIR[28] [29]. Ca* B T2 —Fh 5 Mo B FIERAHIRIR M B, HILB I i EALMTER . BE
Ca?* B TR M 0 at%o i F) 0.6 at%, # IS ] M 68.60 ns FEAILH] 40.98 ns. & 1 i T AN[F] Ca? iy
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Figure 4. Fluorescence decay curves of Ce3*:LuAG phosphors doped with different Ca?*
ion concentrations at 514 nm emission light
[ 4. RE Ca?BFREB IR Ce3 :LUAG ZHH) 514 nm & SRV TR Lk

Table 1. Fluorescence lifetime of Ce3*:LUAG phosphors doped with different Ca2* concentrations
F 1. TE Ca?iREBZk Ce® LUAG TR F

FF ity 71 (12) ns (%) 2 (12) ns (%) m (NS)

0 at% Ca 23.56 (18%) 56.25 (82%) 68.60
0.2 at% Ca 14.12 (19%) 52.57 (81%) 4531
0.4 at% Ca 0 (0%) 4755 (100%) 4755
0.6 at% Ca 0 (0%) 40.98 (100%) 40.98
0.8 at% Ca 0 (0%) 46.82 (100%) 46.82

PR BIAETRTIMRHBIGH— BT 735, 12 6 R I Ca* B TR IE B 4411 Ce1LUAG 93t
KATE 365 nm FLEA M BAST— BN a5 TR AR R I 26 (TSL) e 55 B0R,  Cal* i T 145 4k T LA FEMIEHA
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Figure 5. The fitting curve of the fluorescence decay spectrum of Ca?*/Ce%*:LUAG phosphor

at 514 nm emission light
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Figure 6. Thermoluminescence curves (TSL) of Ce3*:LUAG phosphors doped

with different Ca2* ion concentrations
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