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Upconversion Emission of Er*t /Yb*"-Codoped Bi,0;-GeO,-Na, O Glasses
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Abstract The absorption spectra, infrared (IR) absorption spectra and upconversion fluorescence spectra of a series
of Er*t/YDb*"-codoped 46Bi,0;-44Ge0;-10Na,O (B Gy Nyy) glasses were investigated, and upconversion
luminescence mechanisms of Yb®t sensitize Er*t were analyzed. Upconversion fluorescence intensities of Yb*t
sensitize Er't were measured, the optimal doping ratio of Er** and Yb*" was 1:6 for this glass, which resulted in
the strongest upconversion fluorescence intensities. An upconversion efficiency of 2.27X107* was calculated for
green emission from the By Gy Ny, glass with 0.5 wt.-% Er;O;, and 3.0 wt.-% Yb,O; pumped by 980 nm.

Results indicated that this kind of bismuth glasses might be potential materials for developing upconversion optical
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devices.
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Fig. 1 Absorption spectra of

Er*t /Yb*" -codoped Bys Gy Nyp glass

3.2 4I5MR M

B 2 5 Buis G Nip BEHE H i 7E 400 ~900 cm™
Ol N IO LL AN BOETE . B B AT T Bug G Nuo B3
LM IR i R BA =3 AL 1D 470 e ALY
WX E Bi—O—Bi H# O—Ge— O M 41k
3132) 570 con ™AL B WEME XT B Ge— O— Ge HYfil
GadREHTO53) 738 e Ak M IR W e JE R F 3 3
[GeO, T H A2 14 B0 . p 40 SR O 1 75 2
BisGus Nio B2 35 1 B KIRZh BB B N 7E 738 em ™' FHiE,
XECERL0 M EE R AP 58X B Bis Gus Noo
B ERERKE TRRENAETIS cm ' £H,/MF GeO,-
Bi; 0:-La, O #3751 cm T2 H0 99, 5[ 2GeO,-(1
— x) Bi;O0; ]-0.5 MnO 3 ¥ = = 40 B H
743 cm PO, DL R B R ER (291000 em ), 44 BR #r



8 A FiERE % EXY /YD £ Bi, 0:-GeO,-Na, O B3 K L ¥ &t 1119

27 /1N
< \\_/\\ / — N\
1

< P /g \
= - / o
S ‘ N/ = \
= g - / o N\
& o ! / o~ \
S O g
@ ~ Q
8 <+ P
< ~

wy

400 500 600 700 800 900

-1
Wavenumber /cm

Bl 2 Bys Gy Nio 3 38 W) 21 SR 0
Fig. 2 Infrared spectrum of By Gy Ny, glass
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Fig. 3 Upconversion fluorescence spectra of Er** /Yb** -

codoped By Gy Ny glasses under 980 nm excitation
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