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Fig. 1. (a) XRD spectra of the various concentration Eu3t doped CaMoQ4 phosphors; (b) the 112 diffraction
peak position offset of the various concentration Eut doped CaMoO4 phosphors.

1 Eudt BIRREN 5%, 15%, 256% M 40% CaMoOy MR =5RIERIE (20) KM% S5
Table 1. The diffraction peak position and lattice parameter of CaMoO4 phosphors doped

with Eu3t of 5%, 15%, 25% and 40%.

Eudt W 101 ATSTIEAL/(°) 112 fTATIERL/(°) 204 fITEIERL/(°)  a/A c/A MR A3
1% 18.70 28.78 47.12 5.2230  11.4178 311.4712
5% 18.64 28.72 47.06 5.2291 11.4450  312.9492
25% 18.62 28.70 47.04 5.2317  11.4468 313.3151
40% 18.62 28.68 47.00 5.2341  11.4533 313.7768
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2 Eudt B 5% Fl 25% ) CaMoO4 PO ARRER BT (a) 5% KALEF SMATEST;
(b) 5% FAHUIIRL (c) 25% KMEFEARTES; (d) 25% B4 kL

Fig. 2. SEM images of Eu3t doped CaMoQO, phosphors: (a) and (b) the doping concentration
is 5%; (c) and (d) the doping concentration is 25%.
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Fig. 3. Excitation spectrum for CaMoQO4:Eu (25%).
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Fig. 4. Emission spectra of all samples excited by 394.5 nm, insert insets for concentration

quenching curve.

FEF AR 2200 FrLL (1) P EL P > 0. R TAE
i N A LOE LAY (14+m) =~ 1, TREER 77T
LS R

Iip
S =" 2
Izp @

ol b AT T AN\ B A R R
WREET, trEE RN 0.042(1%), 0.044(5%),
0.056(10%), 0.063(15%), 0.077(20%), 0.081(25%),
0.083(30%), 0.084(35%), 0.086(40%), 0.088(45%).
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Fig. 5. Emission spectra of CaMoO4:Eu (25%) phos-
phor excited by 270 nm, 394.5 nm and 465 nm.
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Fig. 6. Phonon sideband spectrum of CaMoQO4:Eu (25%).
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SRR T . 1EE® 15Dy — TF, (J = 0,
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ii 5D0 — TF 4,6 PO R HBRERIE, °Do — "Fa 5
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RASTR I 0102829 Lo gh 7 m] WLBVa A
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3, 4) BRIE R AKX M4 e =

£2 CaMoOy # Eud™ 15Dg — TFy (J = 0, 1, 2, 3, 4) B RCH AT (B om—1)
Table 2. The average energy (cm™1!) of 5Dg — “F level of Eu3t.

5D() — 7F0 5Do — 7F1 5Do — 7F2 5Do — 7F3 5D0 — 7F4
CaMoOy4.Eu 17238 16878 16254 15320 14274
i J-O B AT 1 Eut 89Dy — TFy B 1R x Q0T ||UMN| &), (6)
RN Doy P A 8 R S D 2 Ly
T RKmd 3 21.3
Apd = ——24_p38 1. 4 A k +2
d 3h(2J’+1)n d @ An;]d = Smdkéd(ngnz )
A K 4 T B BT RO B m R R A xnmmuwwwwf o
R, B B L RGN 61 74 ’
T\ S o A1 B BRI ) 20 B P, PRONMAAR AR AR REIBRIT R 5 R G HER) E ARE
BRAT JL T 75 S Sh R B 10 0, T LA Sog {5 35 /uka
RFEX, B— A W T BB 5Dy — TF, B jJ: . (8)
E, S SR [30] P AR T B B8 S B m /AMMM

7.83 x 10712 esu(c)/cm?. H T J-O B 1HH M 2]
T, AN B SIS R F w  EA
Dy — Fy (J = 2, 4, 6) MEKIE 2 AR IR
T, PRER S RO i Zm] DL IR
64mte?kd n(n? + 2)?
3h(2J + 1) 9
< Y T |UN| e, (5)
2=2,4,6
Hrpe W THIBEE, ky BARTERIE & 06K
B, JONBRIEWIES )6 ST, 2\ A BRI SR E S
¥, (0T ||UN | w2 RERIE () 29 S B TG R
3L H T Ew®t °Dy — TFy (J = 2, 4, 6) BKiE
AR T o E e 1010,
%3 Euwt 5Dy — "Fy (J =2, 4, 6) BT ML1L5E
W TE19F I
Table 3. The squared reduced matrix elements of
Eudt 5Dy — "Fy (J =2, 4, 6).

J =

Dy —» "F2  ®Dg = "F4  ®Dg — Fg
u® 0.0032 0 0
U@ 0 0.0023 0
U® 0 0 0.0002

8k 2, R 3PHERN (5) XA
647’(462k§ n(n? + 2)?
3h(2J' +1) 9

Ay =

FFLL, FR [ FE 9 CaMoO.y:Fu Bk 51 6 1
AH L G U IR AR 23 5 FE AR (7) 2 nT LS B BRI 9
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T 0 BUE, RS T 20 F1 02y
Eu?t 5Dg Be 2 % 75 iy v A &R S IR O o R
AR~ TR R ANy FIRARN
% — An + Ax, )
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J=0,1,2,3,4

55, 1 HLAT LA AN ), A6 A AR AR RIS 5 A 1R
A (8) R R BRI E A, 1 > Ay i
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WETHE = Ar/(Ar + An), 1AA

Eudt 5Dy fé
(9) Xrl 5
n=r Z Aj. (10)

J=0,1,2,3,4

AT & 355 nm ik mi BEOG UK T AS B FE E)
CaMoO4:Eu#f EHP) °Dyg e 1 58 6 32 i th 2k, IF
H e fRECE WA & A, 87 EARN (10) b fE
AR . KA4GH TAFRBIGRER CaMoO4:Eu
MR 02, 24, 7, 0 HIME.
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Table 4. The J-O parameters, transition rates, fluorescence lifetime and quantum efficiency of samples with

different doping concentration.

R4 MR RE BN E TR

WREE /% 25/10720 cm? 24/10720 cm? Agr/s™1! AN + Ar/s7 ! T/ms n/ %
1 12.085 4.681 1211.610 1679.995 0.595 72.120
5 12.428 4.660 1371.501 1973.204 0.507 69.506
10 12.246 4.505 1360.675 2053.262 0.487 66.269
15 12.683 4.558 1378.296 2082.032 0.480 66.200
20 12.887 4.588 1358.354 2091.438 0.478 64.948
25 13.276 4.538 1361.026 2133.880 0.469 63.782
30 13.741 4.601 1360.957 2137.986 0.468 63.656
35 13.465 4.612 1363.505 2149.105 0.465 63.445
40 13.845 4.576 1380.782 2188.327 0.457 63.098
45 14.042 4.596 1393.077 2226.378 0.449 62.571

M 4 I EEE T LG R A I T RO B
% Butt B AR LRI FEAR, WAL 25%
Ja, BT RCRT BRI R R XA N Bu?t
W R R K T RO R O 2 TR ) RE B A% i T R
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K, X3 BUE O AR A i 50 R K KA (RIS Bk
IR AR A TR v, W TR I 0 B R B AR
FERE i BB 7 RO AN 835 A, JR4EHF1E 63%
it

BRIERE S /1020 cm?

Tt
T
P

5 15 25 35 45
HEE /%
7 AFEVKRER CaMoO4:Eu 49K BHIERIT 38 241
W Eudt IR (L
Fig. 7. The variation tendency of transition inten-

sity parameters the concentration of Eut changed in
CaMoOg4:Eu phosphor.
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I ocaY=¥/Dr 1+ s/d), (11)
a=CI(1—d/s)[Xo(1+ A/y)]Y. (12)

By R EATIE A BT, s & 2 ke
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-HEZAZHAER, s NN 6, 8, 10. #Fi&s =3, B
WA EAE . d R Re AR % 0 4R 2 (15X BLEX
HRN3), AR X NEE, (1 +s/d) AT EREL N
(11) A1 (12) AT DAHE T

1 s
log <C) =—3 log C' + log f, (13)

KH, fR—ANES5BRRETRIE.
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Fig. 8. The relation of the concentration of Eu3t

log(C) and the log(I/C) for the Dy — "F3 transi-

tion in CaMoQOy4 phosphors.
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Abstract

Eu®*doped CaMoO4 micron phosphors of different concentrations were prepared by chemical precipitation method.
The photoluminescence properties were studied in detail. The X-ray diffraction measurements indicate that the samples
are scheelite structure, and doping Eu®* enlarge the lattice parameter of host material. The scanning electron microscope
images show that the particle morphology is near-spherical and the size is 4-5 pm. The excitation and emission spectra of
CaMoOQOy4:Eu show that CaMoO4:Eu can be effectively excited by blue light and near UV-light, and the red light emission
of high colour purity can be realized. The electron-phonon coupling properties were also studied. The results indicate
that the magnitude of Huang-Rhys factor is 1072, so the CaMoO4:Eu is a weak electron-phonon coupling material. The
results also indicate that the Huang-Rhys factor increases with the increase of concentration. It is probably because
that increasing the doping concentration enhances the lattice relaxation. The transition intensity parameter (22 of
Eu®* enlarges while the concentration is increasing. Because {22 and the luminescent center environment are closely
related, the numerical value of {22 enlarges with the increase of degree of environmental disorder. But {24 doesn’t have
obvious change. It can be explained that the environmental sensitivity level of Eu®* 5Dy — “F; transition is higher
than that of Dy — “F4 transition. The quantum efficiency of Eu®* Dy energy level decreases with the increase of
doping concentration. This can be attributed that the enhancement of Eu®" doping concentration enlarges the energy
transfer rate between luminescent centers, so the energy of excited electrons can be transferred to quenching center more
easily and then the nonradiative relaxation rate of excited electrons increases. The best doping concentration of Eu®" is
25% by drawing the concentration quenching curve. Furthermore, the energy transfer type of Eu®t in CaMoO4 host is
confirmed to be exchange interaction and the critical distance is calculated to be 8.4 A. The chromaticity coordinate of
CaMoOu4:Eu phosphors is (0.654, 0.334), so the samples have high colour purity. The study indicates that CaMoO4:Eu

micron phosphor prepared by chemical precipitation method is a red phosphor material with excellent property.

Keywords: Eu?t, Huang-Rhys factor, quantum efficiency, color coordinate
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