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Fig. 1. (color online) XRD patterns of BasSiO4Clg:
1%Er3t, 1%Yb3t, 2%Lit (z = 0.1, 0.25, 0.5, 1) sam-
ples.
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Fig. 2. (color online) Upconversion luminescence spec-
tra of BasSiO4Clg: 3%Yb%t, %Er3t (z = 0.1, 0.5,

1, 2.5, 5) samples under the excitation of 980 nm.
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Fig. 3. (color online) (a) the log-log plot of UC lumines-
cence intensity verse the pump power of BasSiO4Clg:
3%Yb3t, 5%Er3t sample under the excitation of
980 nm; (b) Upconversion luminescence mechanism of
BasSiO4Clg: 3%Yb3T, 5%Er3* sample.

138101-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 13 (2015) 138101

AT REEREE 5, WEST & 7, RAETZTX
it (2H11/2+4I15/2%419/2+4113/27 2H11/2+4115/2
—>24I11/2>, 4%)5%‘%[7;%%4111/2 ﬁ%qgl/z ﬁgéﬁ,
A Xt 4 ) e AL I R BB BT (1 A AL B
SR BRSO RO S 450 B 4Ly o BE
e RGN, PR AR R R RO

HE 2 & B EST Bk FE & T 0.5% 0, Bl
Er3 I B 1) 39 I 4 € 1) b 2 4 0l 5 E R A
A AL ) R R R O IG aE, X a2 T Ertt B
TR LG N Exd T 8- 2 18] 1) 52 Xt T4 Re & AL
WREGIE. LR BRSNS B R
2Hl1/2—f—411f>/2—>419/2+4113/2 fR, AT 2H11/2 AE
0 Bt B 1 R L o HE S BRAT 2 Y 0 B, K
REBALIBLS J) — ML T 150 BERIM EX3 Y BT, 4
R g 0BG, BT AT BEZEH EX 5 T
BRI 2 YFg o ek, SR ORERMAT RGN, A
RS HTEH 2H11/2+4115/2—>419/2+4113/2 Xt
ESUR RSN e SIoV. 2 il A0 € TR e D €S
o R R IR ES, B — M LB T EST B
TR RGN 2 51k RO T 5, P TH B 3L R 55 4
&5 R B B 2 B s 80 KOG EE B Erd T BT
TR (R BG I AR AL AS KA.

3.3 Yb3T ik E T # 3 BasSiO4Cls:
Yb3t, Er3t#M R LA X ME R
oA

K 4 /2980 nm ¥ & T BasSiO4Clg: 1%Ert,
zYb3 (z = 0, 0.25, 0.5, 1) %K 8k
SOiE . FE S 2R ET 1662 nm, 525 nm
1548 nm FFAE K ST, HIE T FH L, B Yb3 T
WM EST 1 Bk o6 m. Yb3t & T
980 nm WK N [ W WK T 22 B Ex3 T B 1 1 TR
i KA Z, & Y3 BT 1 BasSi0sClg 1 T
Yb3 £ 980 nm P T X il 18 Ol A7 B U, AR
AL YB3 B R RE AR 3 A4S BT 3
SECRE T Ee3t &t (R4 11 5 6k S 1
5. B BT MR AL B R BT LU R AR
RN

E x 1/RS,
X RN L Z M EE B, BE Y3 51
WPE BN, Yb 3t B M Ert B 7 2 A B R
N, BE AR RCRIG N, TR EST 1 LR
LT

0% Yb
—— 0.25% Yb
—— 0.50% Yb
i
%ﬂ 1.00% Yb
=
jusng
&=
500 550 600 650 700 750

Pk /nm

4 (MTIREH) 980 nm K T BasSiO4Clg: 1%ErT,
z%Yb3t (z =0, 0.25, 0.5, 1) ¥ A K _EEHR 5 i &
Fig. 4. (color online) Upconversion luminescence spec-
tra of BasSiO4Clg: 1%Er3t, %Yb3t (z = 0, 0.25,

0.5, 1) samples under the excitation of 980 nm.
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Fig. 5. (color online) Upconversion luminescence spec-
tra of BasSiO4Clg: 1%Er3t, 1%Yb3+, 2%Lit (z = 0,
0.1, 0.25%, 0.5%, 1%, 2%) samples under the excita-

tion of 980 nm.
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Preparation and upconversion luminescence properties
of Ba;SiO4Clg: Yb3T, Er3t, LiT phosphors®
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Abstract

The BasSiO4Clg: Yb*t, Er®t, Li* phosphor has been prepared by high temperature solid state reaction, and their
upconversion (UC) luminescence properties and mechanisms are investigated. The UC emission bands located at 525 nm
(*Hi1/2—"T15/2), 548 nm (*S3/5—"115/2), and 662 nm (*Fg/5—"115/2) due to Er®* are observed under the excitation of 980
nm. UC luminescence of BasSiO4Cls: Yb3", Er3* phosphors is increased with increasing Er®* and Yb3" concentration
due to the energy transfer enhancement of Er®* and Yb?". Based on the relations of UC luminescence intensity and
excitation light power, the UC luminescence mechanisms are discussed. At a low excited power (below 0.8 W), the
two-photon processes are involved in both green and red UC emission mechanisms. When the power exceeds 0.9 W, the
green and red UC emission is a four-photon process. One new and interesting UC emission mechanism may occur in
the BasSi04Cls: Yb3T, Er®* phosphors. Both green and red UC emissions at a higher pumping power are generated by
photon avalanche UC process. Influence of Li™ doping on the UC luminescence of BasSiO4Cls: Yb3*, Er®* phosphors is
investigated. Result demonstrates that Li* ion doping could enhance the UC luminescence of BasSiO4Clg: Yb3T, Er3T,

which is attributed to the distortion of the local symmetry around Er3*.

Keywords: upconversion luminescence, BasSiO4Clg: Yb3t, Er3*, Lit, phosphors, photon avalanche
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