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Table 1 Doping concentration, density and refractive

index of glass samples

Sample GGSEr-1 GGSEr-2 GGSEr-3

Doping concentration/

(X10%ion « ecm *)

Density/(g * cm™*) 3.018 3.039 3.058
2.1243 2.1249 2.1255

0.339 0.518 0.796

Refractive index
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Fig. 1 Absorption spectrum of diffent Er*" ion

concentration in glasses sample
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Table 2 Oscillator strength of Er** in three glass samples

Doping concentration/ (wt %)

Transition Wave number/cm ! Oscillator strength/(X107%)
0.4 0.6 1.0

fexp 1.343 1. 486 1.879
Tis e =" Tigpe 6610 )

Sea 1.323 1. 471 1. 861

Sexp 0.402 0.561 0.879
Tis—>"Ti1 10219 )

feal 0.731 0.779 0.979

S 0. 145 0.503 1.42
s " Lo 12378 )

S 0. 544 0. 609 0.786

2.903 3.11 3.58

Tise—>" Ty 15245 f !

f 2.749 3,089 3.99

S 16. 029 16.107 19.97
Tisp ="l 19256 ) )

Sfea 15. 953 16. 055 19. 95
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Table 3 Comparisions of parameters 2, (i=2,4,6) of Er*" in different glass hosts

Glass Q,/(X107% em?®)  Q/(X10 2 em?)  Qs/(X10 % em?) References
GGSEr-1 6.82(40.22) 1.65(£0.12) 0.75(%£0.05) This work
GGSEr-2 6.75(%0.22) 1.84(40.12) 0.84(+£0.05) This work
GGSEr-3 8.33(+£0.22) 2.37(%£0.12) 1.05(=£0.05) This work

Tellurite Glass 5.27 1. 85 1.3 Refrence[ 18]
7ZBLLAN 5. 81 0. 85 0.28 Refrence[ 18]
Gey; Gas Sy 8. 86 12.78 1. 25 Refrence[ 19]
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F4 BE: GeGaSKBrHBHAEBEHRILE, WS XIE

Table 4 Predicted spontaneous and radiative transition rates of Er** in Ge-Ga-S-KBr glasses

Transition Wavelength/pm —— — s — — B/( ) —
GGSEr-1 GGSEr-2 GGSEr-3 GGSEr-1 GGSEr-2  GGSEr-3

o> T2 4.8 9.31 9.52 9.41 2.5 2.4 2.6
sy 1. 68 98.7 98.3 99.3 17.6 17.9 17.5

s 0. 81 456. 1 456.9 455.6 79.9 79.7 79.9

= 'l 2.8 68. 4 68.9 68.7 16.2 16.3 16.6
"Tis)2 0.99 362. 3 361.5 362.1 83.8 83.7 83.4

“Tis/2 s, 1. 56 432.5 433. 2 434.1 100 100 100
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Fig. 3 Mid-infrared emission spectra of Er'" ion doped

Emission intensity/(a.u.)

in Ge-Ga-S-KBr glasses
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Mid-infrared Emissions and Multiphonon Relaxation in
Er’"-doped Chalcohalide Glasses

HUANG Zheng-yu'?, DAI Shi-xun', SUN Gao-hai*, XU Tie-feng',
NIE Qiu-hua', SHEN Xiang', WANG Xun-si'
(1 College of Information Science and Engineering , Ningbo University, Ningbo 315211 ,China)
(2 The No. 91765 Unit of the People’s Liberation Army Navy, Wenzhou , Zhejiang 325011,China)

(3 Department of Information Technology, Bengbu Military Academy of the People’s Liberation Army Navy ,
Bengbu, Anhui 233012, China)

Abstract: In order to output the ideal infrared fluorescence matrix glass, a serial of chalcogenide glasses
based on Ge-Ga-S-KBr system doped with different Er*" concentrations are synthesized by a melt-
quenching technique. The refractive indexes, absorption spectra, mid-infrared emission spectra of samples
are measured. The oscillator strengths of absorption lines of Er'" ions are calculated using the absorption
spectra. The intensity parameters (,,1=2,4,6), transition probabilities (A), branching ratios (B) are
predicted for Er®" ions in the samples using the Judd-Ofelt theory. The mid-infrared emission properties
are investigated for the samples with the different Er’" concentrations under 808 nm laser excitation. The
2.8 pm-emission cross-section is calculated using the theory of the Futchbauer- Ladenburg. The results
indicate that the fluorescence under 808 nm excitation with peak wavelength at 2. 8 um is due to the Er’"
: 'I,,,,—>"'1L;;,, transition. The intensity of the mid-infrared fluorescence is enhanced by increasing the
concentration of the Er'" from 0. 4 wt% to 1. 0 wt%. Multiphonon relaxation rate is estimated to be 37 s~
for the Er*T & *1,,,, level.
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