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Spectroscopic Properties of Tm*/Er*/Ho* Co-doped SiO,-Bi,O;-AlF;-BaF, Glasses
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Abstract: The Tm*, Er** and Ho** co-doped bismuth silicate glasses 50Si0,-40Bi,05-5A1F;-5BaF, were prepared
by high-temperature melt-quenching method. The spectroscopic properties of Tm*, Er** and Ho** co-doped bismuth
silicate at 2 060 nm exited by 808 nm Laser Diode were investigated. Thermal stability of the glasses, absorption
spectra and fluorescence spectra of the Tm*, Er'* and Ho* co-doped glass samples were measured. According to
the absorption spectrum and Judd-Oflet theory, the Judd-Oflet intensity parameters of Ho** (), (¢=2, 4, 6), absorption
cross sections of Tm**, Er’** and Ho™* were calculated, respectively. The measured fluorescence spectra manifest
that the maximal emission intensity of Ho**:*/;~—°[; at 2 060 nm can be achieved at the concentration of 0.75%
Tm,0s, 1.0% Er,0; and 0.5% Ho,0; in bismuth silicate glasses. Besides the spectroscopic properties of Tm*, Er**
and Ho™ separately and possible energy transfer mechanisms among Tm*, Er** and Ho® were analyzed and
discussed in detail. The maximal absorption and emission cross sections of Ho** are 9.08x10™" c¢m? at 1 953 nm
and 1.168x10™ c¢m? at 2 060 nm, respectively, with a lifetime of 2.75 ms, while large o, achieved (3.212x107®

cm’+ms) suggesting its efficient application in 2 pwm fiber lasers.
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Table 1 Characteristic temperatures of various glass samples
Sample T,/ C T./C AT/ C Reference
SBAB-HTE 430 596 166 This work
Tellurite germanate 343 476 133 [8]
Bismuth 406 523 117 [17]
Fluoride 330+5 420+5 90+5 [18]
Fluorophosphate 427 540 113 [19]
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Table 2 J-O intensity parameters 2, of Ho* in various glasses

Glass 0,/ em? 0,/ em? | em? /0% Ref.

SBAB 5.23x10™ 1.94x10™ 0.87x10™ 2.23 This work
Silicate 3.14x10™ 3.04x107 0.94x10™ 3.23 [10]
Tellurite germanate 5.13x107™ 1.82x107 2.05x10™ 0.89 [8]
Fluoride 8.68x10™ 3.04x10™2 2.37x10™% 1.28 [24]
Fluorophosphate 2.50x10™% 3.09x10 1.31x10™% 2.36 [25]
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(a) Emission spectra of 50Si0,-40Bi,0;-5A1F;-5BakF,-0.5H0,05-2Tm,05-1.0Er,0; (x=0.5~1.5) samples pumped at 808 nm,

(b) Normalized emission spectra of 50Si0,-40Bi,0:-5A1F;-5BaF,-0.5H0,05-4Tm,05-1.0Er,05 (x=0.5~1.5) samples pumped

at 808 nm
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(a) Emission spectra of 50Si0,-40Bi,05-5A1F;-5Bak,-0.5H0,05-0.75Tm,05-yEr,0; (y=0~1.5) samples pumped at 808 nm,

(b) Normalized emission spectra of 50Si0,-40Bi,05-5A1F;-5BaF,-0.5H0,05-0.75Tm,05-yEr,05 (y=0~1.5) samples pumped

at 808 nm
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(a) Emission spectra of 50Si0,-40Bi,05-5A1F;-5Bak,2H0,03-0.75Tm,05-1.0Er,05 (2=0.5~1.25) samples pumped at 808 nm,

(b) Normalized emission spectra of 50Si0,-40Bi,05-5A1F;-5BaF,-zH0,05-0.75Tm,05-1.0Er,0; (z=0.5~1.25) samples pumped

at 808 nm
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