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Fig. 1 Absorption spectrum of Ho’* doped

bismuth tellurite glasses
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Table 1 Judd-Ofelt intensity parameters (£, X107 ¢cm?®)

of Ho*" in various glasses

LR RS o2 0N Qs /Qs BHEIH
FALEEES  1.37  2.35  2.22  1.06 [22]
FBEERLRDEES  3.78  2.97  2.05  1.45 [23]
WERER RS 4.38  1.80  1.66  1.09 [24]
BUREIRER I RS 4.37 1.91 1.45 1.32 A TAE

FIH Q. fHA Ho'" 29 kA RE ST F- 5 (B F 3% 2) 0 R
PR AR SLI—>S'L'] " BB BRAT () [ % 5 5 BRAT HE %
A

647" &* n(’ +2)°
3I2J+1 9
D1 (S.DIUY S LYy |2

t=2,4,6

AT AT RISR 963 3L By KN FF A T -

F(S. DS L) ] = - ALS LIS LD
DAL L3S\ L]

sLLL )

DAL LS L) T]

sy }

TR AR BRIT A KR BRI R AL P80 SO B,
R TFAR e BAEFN TR 2 o Horprs XPRT L7 Is B AE AR
BRIT [ A AR ST RO 266. 7 s~ IER T Ho™' B F7E5
P B 5 RV R0 35 5w ) AR IO (L

AL(S,L) ]S\ L] ] =

—1
Trad — {

Table 2 Predicted spontaneous emission probabilities, branching ratios

and radiative lifetimes of Ho’" in heavy metal tellurite glass

BRiT At /em ! u® yw: ye: BT /s PO R4 % i/ ms
S5 10 953 0 0. 009 886 0. 093 605 213.2 0.419 1.97
ST 5 827 0. 002 721 0. 022 590 0. 888 721 279.1 0.548
ST, 2272 0. 043 865 0.170 519 0.572 928 16. 6 0.033
SI—>51g 8 681 0. 008 286 0. 038 322 0. 691 775 646. 4 0. 903 1. 40
S, 3555 0.031 919 0.133 605 0. 930 878 69. 6 0. 097
LTy 5126 0. 024 989 0. 134 447 1. 521 769 266. 7 1 3.75
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Fig. 2 Infrared emission spectrum of Ho’t doped bismuth tel-
lurite glasses and energy level diagrams of Ho'" and
Yt
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Fig. 3 Absorption cross-sections (6., curve 1) and emission
cross-sections (gun, curve 2) of Ho" in Ho*™ doped

bismuth tellurite glasses
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Infrared Radiative Characteristic of Ho’" in Heavy Metal Tellurite
Glasses

ZHANG Ying-ying', LI Chang-min', ZHAO Xin', YANG Dian-lai*, LIN Hai'**
1. Institute of Inorganic Nonmetal Materials, Dalian Polytechnic University, Dalian 116034, China
2. Department of Electronic Engineering, City University of Hong Kong, Kowloon, Hong Kong, China

Abstract Ho®" doped and Ho*" /Yb*" co-doped low phonon heavy metal tellurite glasses with large refractive indices were
designed and fabricated. Based on optical absorption, Judd-Ofelt parameters 2,  and s were derived to be 4. 373X 10" %,
1. 906 X107% and 1.451 X 107% em®, respectively. Then the radiative transition probabilities, radiative lifetimes and fluores-
cence branching ratios were calculated. The efficient infrared emission in Ho®" /Yb*" co-doped bismuth tellurite glass system
was recorded under the pumping of a 982 nm diode laser and Yb*" was considered to be a preferable sensitizer for catching re-
markable pumping energy and transferring considerable energy to Ho*". The maximum absorption and calculated emission cross
sections are 5. 63 X107 2" cm® at 1. 95 mm and 6. 24X 10" cm?® at 2. 05 mm, respectively, which are larger than the values in
phosphate and fluoride glasses, and are beneficial in lowing laser threshold as well as realizing efficient laser output of Ho®".
Low maximum photon energy and high emission cross sections indicate that Ho*" /Yb*" co-doped low phonon bismuth tellurite

glasses will be promising infrared laser materials.
Keywords Heavy metal tellurite glasses; Ho®" ; Spectral parameters; Infrared radiation
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