a0 1M Hr ot Vol. 40, No. 10
2013 4 10 A CHINESE JOURNAL OF LASERS October, 2013

5 R B IR SR B B A 21 A0 R e ity iV e

B4 5% AEE ZMA' K B #AWE' Georges Boulon®
Do E R BE O AR AL SR BT . B 201800
*Institute Light Matter, UMR5306 University of Lyonl-CNRS, University of Lyon, Bat. Kastler,
69622 Villeurbanne cedex, France

HE B T4 N 55Bi, 05-25B, 05-10810,-(10-2) Ga, Oy -2 Yb, O3 (2 =0. 5,2, 0,5, ) B R IR E By AE 1 pmik
LUAMM BRI BE R . ME T 9 KRR 350 K il &7 F 975 nm Hl 1003 nm RS0 B AITHY F i 4
i B AR B RN AR AL 3 W R B T X R T R AR S SR i m Sy RN . A BT -E A
SHEE T O M B A g —E R R . X T 20 A IR R AR L AN B B R R OB AR AN B4R
T A7 i 32 B0 YR L HG R T e R XA R R LU TR IR DX Y SE R

KGR MR B IR PO S ARIR 26 s AR IR SOt A i 5 IR U OB 1

hESERS TQI71.7375 XHRARIRES A doi: 10.3788/CJL201340.1015001

Temperature Characteristics of Near-Infrared Luminescence
of Yb-Doped Bismuth-Based Glasses

Cheng Jimeng' Li Weiwei' Zhao Guoying' Li Shunguang' Chen Wei'
Hu Lili' Georges Boulon®
"' Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China
? Institute Light Matter, UMR5306 University of Lyon1-CNRS, University of Lyon, Bat. Kastler,

69622 Villeurbanne cedex , France

Abstract The temperature dependence of near-infrared around 1 pm emission properties of Yb-doped 55Bi;0;-
25B,0,-10Si0,-(10-2) Ga; O5-xYb,O; (¢ =0.5, 2.0, 5.0) glasses is investigated. Emission spectra, covering a
major 975 nm fluorescence peak with a minor 1003 nm weaker peak, are determined within the temperature range of
9 K~350 K. The full width at half-maximum of them does not change a lot. An important cause for the width of
fluorescence line is inhomogeneous broadening from this bismuth-based glass host. On the other hand, the electron-
phonon coupling will have some influence on the emission spectrum and emission lifetime. For the temperature

dependence of lifetime, a longer emission lifetime of Yb at higher temperature region indicates a more significant

influence of radiation trapping effect.

Key words materials; Yb-doped bismuth-based glasses; fluorescence spectrum at low temperature; fluorescence

lifetime at low temperature; emission spectrum at low temperature

OCIS codes 300.1030; 300.2140; 300.6280

L 5 7

TS 745 2% 10 45 b BHE L R 5l O o IR AR L RE TR
IR ER S BB B BT, FAE 20 D 90 ERE &
A TERIAGCIER DR 045 55 B R £h 3t
3875 R T ST RARGE B D

N T IR B R B AE O~ FNOL AR 4R T 1 Y

RS B HEE: 2013-04-16; BIME R HHA: 2013-05-10

BT 58 T Bl O,-B, 05-Ga, Oy BEH 19 £5 44 o Al
TRk L A A 2 A 1, B3 eh
AR SR 3 G o T B B ) B A TR R BT R AIR. HEE
BT A B IRER T T T e 1 W R S e AN R
ST 23 ) AT LR #1056 X107 em® I 2. 02 X
107 em® . RUEJE THE=REHR ARG (R R B P i

TEHE B REARWT (1985—) 53, BB T RR U, 32 28 SR A B G J 10 A9 WF 98 . E-mail: chengjimeng(@ siom. ac. cn
A HL RO (0O 1 1 L R DG 22 B B www. opticsjournal. net

1015001-1



H |

# ot

B B I i/ Nz s BE U 8. 06 kW/em” o /NT
At B B L o PP A R S 1 XM OB B 1T R AR RA i
(9 2R ik 6 B S R S A SO, BT s (RN X
T R T Y IR ACOR e S AR WA R O HLAE LB
DU B T B RE R B A5 LR AT R 3l J L
ARG SRR S A AT 5 40 DO EF 1 IR FE X
He A R BRI o G AP R P S

H AT o T8 20 A L B B g e eF h B &5
BT WOLK Y OB LF b AL B Y FE R 2 Bk F
3 V0, WS F AT LUK E] 7800 dB/m. G £F L FE K
2979 0. 24 dB/m. #O B RERBCR BB A B 360,
B FLAR O 5% B 7 WOtz 17 i9 iz e O 58 2l 47
(. OB B T8 20 AL WOL LT 2 1.3 pm A5 7
IO OR & 19 — > T 20 5 TR B T8 A%
JCLRAE 1. 02 pom K Ab A B8 19 K ST . B
A IR LLAMEOE AR I AR L 15 B R £ Bt
B —Jy AT UE A O S B nhas IR 55 — 5 T
AR TR RO I B R A R . AR X O
B T B TR 1) TR T MRS B T LB O
FEEHI BT 70 2R W B2 2 O SR I L O R 48
J7 T HA BN . X 5 T AR AR R SR
BB SR T S A T
15 o BE T2 7 33 248 ik 1R £k Bl 5 v O 42010 Y o
AR BLEOCH B FE B IR ER SR R b R T
AALRE S 52 BT 1AM OE - T HLE Y b % i ke
WO 5 T B R AR T RE RO . AR SIS T B B
BRERBEIEAE 1 porn 3T 21 50 BB S 06 Y 3l B2 4 8 F
FE T FEA [ R AL 545 2% W 5 30 B il 52 36 R AR
T RERL SRR A AL R R T R A R AL
PR 25 bl BE A

2 % iy

Ve ISR £5 3% 8 41 43 4 55Bi, 0,-25B, 0,-10Si0, -
(10-2)Ga, O5-2Yb, Oy i 25 21 73 1if A9 KU(E R EE 2K L
fH,x=0.5, 2.0, 5.0, #& ML FE 7RI 200 g
ok BE IR A B 215 B A ALO, W K M, #E
950 'C~1300 C Ay kA i H pr rh A& A6 24 30 min, 8 48
10 min J W 5 . R GRI AW A B E LR G
MRS A T 23 Sh R b B I A AR B T, 5 of
TR k. fRIR2 B DL 10 C/h il B R =
100 C L8R 5 P S ffs iy A U8 AR B RL B & il . T
A8 P B T AR o5y RS B A SR A S R i B K T 8
AT RS 2 Bl Ak 3, 4 5 RS 10 mm X 10 mm X
1 oy, WSO & S50 2t (A b 7R 45 VR T R — 37

B IR ER IR 1Y = I IO 1S SR AT PERKIN-
ELMER-LAMBDA 900UV/VIS/NIR # 43 3¢ 5 B i1
D3, B IR R B 4 1) = T AT U R AN U S O 1 A
K 6 #F 4y i Edinburgh Instruments 2% &)
FLSP920 R[] 73 B¢ St i o ¢ Lh Xe900 IR
AT FIRCRD ik b AT VR S il I, o R J5 7
AL AL Ah 96 - >Rl Hamamatsu 23 & ) R5509 7
AN IR A R X7 R 3 o 3 QR B o T 7 £
P bF o B A ECE T ARS 2 W] DE202 B AL A BR
Ve R G AR S = b ] B Y 9 K~
350 K, iR HIRE E - 0. 005 K, %8 9 K,30 K,
50 K,70 K, 100 K, 150 K, 200 K, 250 K, 300 K,
350 K3 10 AN EE A I 4% K o 19 R SO 1 . B
A3 v U A DR S AR il AL LA RO X
PRBE RN FHRFFAL

3 ZEAVMITE

B 1 BT 4B A IR Eh B 7E = R T I 2040
WU G . 7E 850~ 1050 nm 3 Bl Y A 7E — 55 55
T B Bl TR R A T W L Xof O S T L S RE R F L B
REBER Fs o W ERIT » WAL T 975 nm A5,
A TERE T LA F] 200 nm ZE Ay A A AL B A
BT BT AR A T A O L DL T
R 6 O B T U A A S S B T
%ﬁﬁqﬂoﬁgﬁﬁﬁmﬁrﬁaﬁo

0.8}
5.0% Yb,0,
0.7+
0l 2.0% Yb,0,
0.5
0.5% Yb,0,

Absorptivity
=) =
w P

o
o

0.1F

800 850 900 950 1000 1050 1100
Wavelength /nm

Bl 1 1550 TR 4k 3 B AE = IR T 19 3L £0AM RO i
Fig. 1 Near-infrared absorption spectra of Yb-doped

bismuth-based glass at room temperature
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Fig. 2 Normalized absorption and emission spectra of

Yb-doped bismuth-based glass at room temperature

F

0

SR EREI T, 1] IF 0 58 R MEBR A0S DL 2R
L HEZS BB Fr , W% 50 20 4 A v 7 RE 2L
Xf T Fs o B GRAR AR A, 45 55 B TR R B 110 &
SPOCIGNZ R 4 A KBTI QA 2 R B IR
AR I P R ES T TE RS BRI ) 1 O R B B R B
=AU B e BB AHAE A S BRI A1 00 T L AR I
HALTF 975 nm A1 1003 nm P 4k BH B 39 & g, R
1003 nm U 4 < 0 B S A7 TR 5K A9 R Tl
HR X — A A K S 0 S 0 S T BR AR RE R BT B
TEI3 R 8 AAE B IR AR I HE Th Y B B T 2 RIS LR
B35 Jonn i R 800 7 T Y R A

&l 3 O 5 5 B R £ B BE AR AN )R 3 T i i 4040
ARG IR B N 9 KRR 3] 350 K &l X, %
TR B & B n E 3 b AR T R B A
KM T BERB I WA R AT
975 nmF 1003 nm F 7§ 4L % 5 0 , 7 00 10K 2 70 F
R I 2 R (NN T A SN oY
975 nmRF , B Y WA AT 98B A BB Rl IR BE 1Y
AR 2 21 B A 52 e S e A B R B T R o
rh TS O RE SR BR AT A 16 98 T E R i TR R I
MR GE M LS H . 975 nm 3% £ R 78 (% 5
FHETF WA 8 nm A4 Y FIE 425 (FWHM) . X
FRAEBI SN sE A 2, BB T AR B IR P AR B 1 K
PP BT 2k PR T TR T Y I A5 R TR 5 TR
ARICK,

16

' 0.5% Yb,0,
| 9K
147 t] 30 K
’ 50 K
70K
12F ’ 100 K
s ‘ 150 K
3 3 } 200 K
510k [ 250 K
=) ] 300 K
= A 350 K
g g (¥ \
i: 1\
s N
2 1000 1100
8 4l N
300K/ V\9K
2 y 30K
0 : :

925 975 1025 1075 1125
Wavelength /nm
B3 1550 B 1Rk 3 3 MR IR B0 5 T 1 R SO 1%
Fig. 3 Emission spectra of Yb-doped bismuth-based

glass from low to high temperatures
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Fig. 4 Normalized emission spectra of Yb-doped

bismuth-based glass at the temperatures of 350 K and 9 K
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Fig. 6 Visible region fluorescence excitation spectra

of Yb-doped bismuth-based glass at 1020 nm
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