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Abstract: Photonic crystal fiber lasers have been paid much attention by many researches, and the
preparation of photonic crystal fiber cores becomes the key problem in the study of the photonic crystal
fibers. Er** doped aluminium—cadmium heavy—metal silicate glass sample was prepared by the method of
high temperature melting. Its absorption and fluorescence spectra were measured. Using the Judd-Ofelt
theory, its intensity parameter (), (=2,4,6), the oscillator strength and spontaneous radiation probability of
the Er®* ion, fluorescence branching ratio, and the fluorescence lifetime were theoretically calculated.
Using the fluorescence spectrum, the stimulated emission cross section of the *I5,—"5, transition and the
full width at half maximum (FWHM) of the fluorescence band were also measured. The result
demonstrates that the Er** doped aluminium—cadmium heavy—metal silicate glass sample possesses a large
stimulated emission cross section, a wide fluorescence FWHM, and high quantum efficiency of 92.6%.
These parameters clearly indicate that this kind of silicate glass has a good laser excitation property and
is expected to be applied in the study of the doped photonic crystal fibers.
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Fig.1 Absorption spectrums of the glass samples
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Tab.1 Absorption spectral parameters of the glass

Transition ~Wavelength/nm /107 fal107°
e (T 1534 2.181 1.748(f ) +0.526(f ™)
s —"Tss 978 0.730 0.830
s> Tos 800 0.379 0.474
isi—>"Fop 651 2.800 2.871
s "S3 543 0.331 0.659
ss—Hyj 520.5 10.601 10.262
e N 488 2.222 2.709
s> Fsp 451 0.601 0.801
is—Hoy 406.5 0.581 0.996
s'Ghjs 377.5 17.123 18.124
s —"'Gopy 364.5 0.403 0.881

2,=5.91x10" cm? 02,=2.04x107* cm?

0=1.57x107 cm? Om=4.92x1077

PEA SC R 2 ATE R AR RE IR ER B 10 (O, O, 1
RFHAMAFIE, DLV Eh 9L T Y Er
BT B B R R A AR T, LR R
AR IE X FR P LA i, Er—O i HLAT F A iy 2R A0 4
R R AR AR 58 | X AT RESE T FHES 1 Cd> AP,
Li* Na*ig i3I H 5 S PR 5E AN [ e s

R2ECBETFEARERKER J-0 BESH
Tab.2 J-O intensity parameters of Er** ions

in different glasses

Glass 02,/x10* cm?>  Q/x107%cm?  Q,/x107* cm?
Aluminate 5.60 1.60 0.61
Gemanate 5.81 0.85 0.28

Silicate 4.23 1.04 0.61
Tellurite 4.74 1.62 0.64
Fluorophosphate 2.91 1.63 1.26
Fluoroindate 2.17 2.31 0.89
This work 5.91 2.04 1.57

® 3 ELITAG MM — RIS
B, A A RBRSILE Aw A, POCHLIL B AR S

RIFEBEHHIESH

Tab.3 Emission spectral parameters of the glass

Transition ~Wavelength/nm  A./s™  Au/s™ B Ta/MmS
s 1534 158.68  46.92 1.00 4.86
s 978 210.66 - 0.85 4.01
3 2704 25.31 13.21  0.15 -
o= "1157 800 180.71 - 0.72 3.97
3 1657 68.19 - 0.27 -
= 4437 - 2.70 0.01 -
Fois—"ss2 651 2 065.62 - 0.87 0.42
T3 1129 108.18 - 0.04 -
s 1938 99.69 - 0.04 -
—y 3544 4.07 122.08 0.05 -
e (T 543 1 698.64 - 0.68 0.40
= 843 691.57 - 0.27 -
= 1225 54.187 - 0.02 -
=y 1716 82.52 - 0.03 -
*Hyys—"1ss 520.5 9189.69 - 1.00 0.11
s 488 4184.51 - 1.00 0.24
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Fig.2 Fluorescence spectra of the glass samples
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M= | 10 ar (5)

P T RPA A ALY ZEEIR B 1, Dy W (R A Ak
MIZSEHR I, 22715 ANy 2974 66 nm

F 4 N Er 1R A [R) 30 ik o vh i 52 0K S
B, PO RIS RN, IR LA
th, SCH A Er B 2 AR IR Eh WA 1Y oux
FWHM ¥R F oAl o 5 55 | DR A oy FERAT R 4F
PIROLTERE, NEE R FBIOCT R ITT T
[SY/aRNE 2T

&4 FEAS ErE KB H FWHM 0o
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Tab.4 FWHM, o.; and FWHMxo,; of Er** doped

glasses with different composition

o1 FWHMX O/
Glass FWHM/nm 0;/10%'cm? 1 O’ZTCm:‘eml

Germanate glass!'"! 42 5.7 23.94
Phosphate glass!'” 53.16 6.17 32.8
Phosphate glass'! 34 6.03 20.5

Tellurite glass!'! 72 5.62 40.46

Gallogeng?nate 54 778 42

glass!®!

Cadmium glass 66 8.21 54.19

3 4 &

(1) BEJH J-0 G THEE T BB 4% 5 ik e 2k
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