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Preparation and luminescence properties of Yb’*/Er’ " -
codoped oxyfluoride glass ceramics
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Abstract; Yb'*/Er’ " -codoped oxyfluoride glass ceramics were prepared by the high temperature melting
method, and a suitable fusing temperature (1 100 °C) and annealing temperatures (440 °C, 480 °C) of the
rare-earth-doped glass ceramics were determined. Experiments show that the transmittance of the host glass is
85% , but the transmittance drops evidently and there are characteristic absorption peaks of rare-earth ions
when the host glass is doped with Yb**/Er’* ions. With 980 nm laser diode(LD) excitation, the purple emis-
sion peak at 410 nm, green emission peak at 532 nm and 546 nm and red emission peak at 656 nm corre-
sponding to “Hy,,—*I,5,,, H,,,,—'L5,, *S;,—"15,, and *F,,—"1,,, transitions of Er’* | respectively, were
simultaneously observed at room temperature. The effects of Yb**/Er’* in mol concentration ratio and differ-

. 34 . . . . . . .
ent concentrations of Er’" ion on the intensity of up-conversion luminescence was studied. The experiments
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show that the up-conversion luminescence intensity is up to maximum value when the concentration ratio of

Yb’*/Er’* is 4:1 and concentration of Er'* ion is 1. 5% in mol concentration. According to the relationship

between the pump power and luminous intensity, the four up-conversion luminescences are verified to be the

two-photon process. Energy transfer was used in discussing the up-conversion mechanism and the pertinent up-

conversion mechanism was proposed.
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Fig. 1  XRD pattern of glass ceramics co-doped with
Yb** /Er
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Fig.2 Transmittance curves of host glass and glass ce-

ramics co-doped with Yb**/Er’
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Fig.3  Emission spectrum of glass ceramics co-doped

with Yb** /Er’

3.4 BRREXMRAEEEZI
i 1 B T IR 2R BEX RO PEREA TR R 52

900
A 800
700
A, 600 =
; 500 2
§ 400 Z
LA 300 2
4 200 =
g 100
D NI 4:1
350 450 550 650 750
A/nm

B4 YB'* il Ex* SR 2 e BT LA 00 B S )
Eipin
Fig.4 Emission spectrum of glass ceramics with differ-

ent concentrations of Yb** and Er**



6 ] LAY /B B REE ALY B B A A S RO RE 675

Wi, Y SRR R, B R R, YRR
WEE O/ 0 BSR4 RORAIR TR B L R 23 1k
WRBERR K S RO . B4 Sy YO L Ee ' 5
FARWER (YD B’ =3:1,4:1,5:1) B2
FEATE 350 ~800 nm Y L350 & G5 E . nTLIE
B YD 5 Er R AR, B RO
SRESEHE RS I/, 2 YD RS =401 B R
B B R R R, Y YD 5 B VR
P> 401 I, & 50 o B R AIG, 7 AR VR R K
Er’ VR Ry S A 2 T i B R R B T RO
HUIERL, T YD VE R SRR 2 T RE AL
PIVERT . R B 38 s WL B ] AT 4B 4 R G
B XTI Y A 2 OCE L M AR A S I
RKRAREE RSB S R CRCREN B2, 8B
Z A 7R - Y B IR B — i e, R ORI I
MR, BRIV BESR K, — B0y, S0 7 2 [ 1Y)
AE AL R MR K B R A, LAk, 75 oL
RAPEH 8 22 A v BT DRk r i) ol i 2% o
KA W e B o 23 1R R K T BRI i
A B it T LA RO o AR s B R K s, o,
AT DATE SO G G 338, B RS ) 5 148
ZR VR B LG8 A, S O v s 22 R] Y i o A 32
S T BE B R 28 R O B K e 1 15 3
JUBM SR, RO E AR I8 B — 7 1V B B4
ST ENE",

1S g B’ 45 2% v B2 AN [] B 60 38 335 8
W) Bt R GG E CE YD B =4 1 8

2.5mol/%

350 450 550 650 750
A/nm

K5 AR Ex T 18200 B Tt B 1 & SOl
Fig.5 Emission spectrum of glass ceramics with differ-

. 3 .
ent concentrations of Er’ ion

A5 Bt AR AR B (RSB0 4 i R 0. 5%
1% ,1.5% ,2% 1 2.5% , N\E T LLE L &6
S SERE Ex VR BE RS IR 0, 2 B MR A
B 1. 5% B, 545 AOGIR B IR BB K TS T
WREEAE RIS KGR BE PR, H AT LAAR S, 2
Yb' RS =401 EC T BRI R 1. 5% B FES
1) KGR ek,
3.5 AXBEESRBEIMENXER

R EIGERREZIN TS, Mk
WL S S DR Z AR AN T &R

Lys o« (Ig)", (1)

Ao 1y Fon i B ] DGR B 1 SRR ST )
R n FR KA1 WA IR L1 AT
B, E AR RIS 1S R o B TR
410,532 546 #1656 nm &S JE T IOETIHE
= 546 nm n=2.17
* 532nm n=1.92

Tr 4 656 1m #=2.05
* 410 nm n=1.85

| //

48 50 52 54 56 58 60
P/mW (Ig)

Intensity/a.u. (1g)
+ n

Blo Y /Er' " AR B ) AOL5 5 AR 2
AR FR

Fig. 6  Relationship between up-conversion relative in-

tensity and pump power of glass ceramics co-

doped with Yb** /Er®
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Fig.7 Up-conversion mechanism of glass ceramics co-

doped with Yb** /Ex**

656 nm ZT(5 |40 & S WA 1 FR S B A AE
R, W 275 IO i B T 2
1., AES% , Wlle—A~ 980 nm i & 6T Im Bl & =
F,, BES; AR 1S, , FI° L, WA BE 4% 1] il 52 S ith
B(RI*S,, +*1,, 15, + 1, ) WA b 7E FL 25
(1 Ex’* BRI E,, BB, SCB L, ", , ERAE
AF,,, BB E I Er T BRI — > 980 nm A&
JeT MR B, , BB, kb F4F,, IES T BT

SE 3k

] FEASBRIT AT 656 nm 2101,

ST Gy, BESL Y Ex’ 38 3 JC 58 S it 2 R
T2 H,y, BEYL, SR MBS BRITE, & 41 1410 nm
RO, R R ML g A e AR S
TGy, b EXC AR, — R AL TE' L, , BB L1
Er' " WCHIAN B YD () 35 25 BR AT s BT 4% 336 14 i
R R &S, , BB, T R B & 27 G, , Rl
Gp; TR TS, B L) Er T R — AR Ot
T BRI 2'G,, AEY.,

4 % %

KRR S T YD /B BB A
Y B | A S RS R R R
I RNE RS2 T2 AR N 1100 C, %
AR BE R 440 C , K RIREE A 480 C I, %
RS L RN 85% , B A LG, Bl XA
JIE R B, O LB T A% 8 1 B SRR W i ; 7F
980 nm - FRBOCHIA T, MAFFE 5 17 & FHE
TETE 410,532,546 M 656 nm ALAFTE 4 AW 1
RSP0 A X TP Hy, —* 0,  Hye = 1is
'Sy s, MRy, — s, REBRAT 57 T 1 #%
Wk EHLE S YOt EX T (BERE) =4:1,
Er' B TR B EE R BIGE B 1. 5% Y, B &
i R B e e

[1] GAN F X. Laser Material[ M]. Shanghai ;: Publishing House of Science and Technology ,1996.

TAKAHASHI M,KANO R,KAWAMOYO T, et al.. Up-conversion characteristics of Er’* in transparent oxy-fluoride glass-

FARE, Bk, R, F BT YD Y, AL O, R R G LT & 5 RAE [ ]. R4 $4R,2010,30(7) «

DONG X T,GAO X B,WANG J X, et al. . Fabrication and characterization of Er’* ,Yb’*: Y, Al, O, upconversion lumnes-

AR, BT A, 2 B, . UITEE G A K fh B R AR Y, 0,S: Yb Er[ J]. AL 5 53k ,2010,26 (2)

ZHANG J W,TAN N H,LIU Y L,et al.. Synthesis of nanocrystalline Y,0,S:Yb, Er upconversion luminescence material

OTTO R,SAEZ 1,0CARIZ D, et al.. Spectroscopy and orange-blue frequency upconversion in Pr’* -doped GeO,-PbhO-

(2]

ceramics| J]. J. Appl. Phys. ,1998 ,83(7) :3920-3922.
[3]

1883-1890.

cent nanafibers[ J]. Acta Optica Sinica,2010,30(7) :1883-1890. (in Chinese)
[4]

229-232.

by coprecipitation[ J]. Chinese J. Inorcanic Chem. ,2010,26(2) :229-232. (in Chinese)
[5]

Nd, 0, glass[J]. J Phys. : Condens Matter. ,2000,12 :10623-10632.
[6]

IR, B A, #1505, LD 20 EX° | Y * LB e b AR g 3 O PR R [ ] &5 32 4R.,2002,23(3) 1238-



55 6 0] YD /RS B2 A ) TR B ) ) A 5 RO RE 677

[7]

(8]

(9]

[10]

[11]

(12]

[13]

242.
LIU ZH P,HU L L,DAI SH X, et al.. Laser properties of Er’* | Yb** co-doped erbium phosphate glass pumped by laser
diode[ J]. Chin. J. Lumin. ,2002,23(3) :238-242. (in Chinese)
FEAR, £ A MGG, 5. 632 nm UL 48 Er'* TiBa U HOK FHZOCRIESILIR[ 1], & % 54k ,2002,23
(5):509-512.
GUO W L,WANG J Y,LIN ZH M, et al.. Morphology-dependent resonances in up-conversion emission of a Er’* -doped
TiBa glass microsphere under 633 nm ex citation[ J] . Chin. J. Lumin. ,2002,23(5) :509-512. (in Chinese)
KUKKONEN L L, REANEY I M, FURNISS D, et al.. Nucleation and crystallization of transparent, erbium Il-doped,
oxyfluoride glass-ceramics[J]. J. Non-Crystalline Solids,2001,290(1) :25-31.
SONG H W,LU S Z,Gao R X, et al.. Ffluorescence properties of divalent and trivalent europium ions in alumino-silicate
glasses[J]. J. Appl. Phys. ,2002,91(6) :2959.
BRAIN M,NORMAN W ,BARNES P, et al.. Optical properties of Tm** ions in alkali germanate glass[ J]. J. Non-Crys-
talline Solids ,2006,352(50-51) :5344-5352.
TANABE S,SUGIMOTO N,ITO S, et al.. Broad-bang 1.5 pm emission of Er’* ions in bismuth-based oxide glasses for
potential WDM Amplifier[ J]. J. Luminescence,2000,87-89 :670-672.
YANG K SH,LIANG H L,CHEN G,et al. Investigation on preparation and fluorescence properties of oxy-fluoride glass
co-doped with Er** and Yb** [J]. J. Rare Earths ,2004,22(4) :458-460.
AR BB EC /YD B A SIF, 4K I A R R L BRI T ] AL F F 4R, 2009, 25
(5) :855-859.
YANG K SH,ZHAI H Q,CUI G, et al. . Synthesis and up-conversion luminescence properties of Er’* /Yb** codoped SrF
nanocrystals[ J]. Chinese J. Inorcanic Chem. ,2009,25(5) :855-859. (in Chinese)

EEEIT: 2 R(1987—) 2 BRyuiE M A WP AR R BSOS RERRL T T BT .

E-mail ;1i_huil987@ yahoo. com. cn
Y E(1953—) 5 #d% , EENFOLE DIEEA R T E AUFSE . E-mail ; ceyksh@ 126. com



