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Abstract Fiber lasers with 2-3 pm center wavelength have broad application prospects in the military, sensing,
communication, biomedical, and environmental monitoring fields. The use of the rare earth doped fluorophosphate
glass to prepare optical fiber is an effective method for directly fabricating 2-3 pm fiber lasers. The current research
progress of rare earth doped fluorophosphate glass fibers for 2-3 pm fiber laser application is reviewed. In addition,
the development and current challenges associated with rare earth doped fluorophosphate glass fiber are explored.
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Table 1 Comparison of physical, chemical and optical properties of fluorophosphate glass and silicate glass™**
Value
Parameter Fluorophosphate glass Silicate glass
LG-760 LG-810 LSG-91H LG-660

Density /(g + cm™?) 2.60 3.19 2.81 2.60
Young's modulus /(10°N « mm™*) 53.7 75.3 87.2 69.4
Poisson's ratio 0.267 0.275 0.237 0.233
Thermal expansion coefficient(20-300 C) 138 165 — 122
Thermal conductivity /(W s m™! « K™1) 0.67 1.06 1.04 1.05

Chemical stability (50 ‘C, water) /
0.15 0.46 - 0.01

(mgecem *«d ")
Chemical stability (50 C, 0.05 mol/L
1.9 72.5 — 0.08
H,SO,) / (mge+cm *+d ")
Abbe coefficient 68.5 91.0 56.56 58.2
Nonlinear refractive index /(10 "¥m?* « W) 1.04 0.52 1.58 1.34
Refractive index temperature

-6.8 —7.7 1.6 1.1

coefficient @ 20-40 °C /(10" °°C 1)
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(0.97 cm V), MR T HE FHEEXT Tm®" B8 & 1518
RG], 2 Tm® v BE [ 2 2k 6 Y0 B IR 43550
AT LSRR AR 1 1.8 pm ZEOGH . S5 R KR,
il £ 1 SRS R R B S A R AP0 2 pem WOGBEHS 1
bk, 2019 4F, Sun V5 T AR TR Ba(PO,), &
YRR Fh B L 5 R B, D B Ba(POy), B3]
T DA $2 S AR P 1) i 5 3T oo 39 398 ) 4% 25 4, {HL
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Fig. 2 Laser test diagram of fluorophosphate glass fiber!®!
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Table 2 Results of fluorophosphate glass

for 2-3 pm fiber laser

Pump / Emission /

Dopant Transition Reference
nm pm
Er'" /Ho*" 980 2.0 T, [2]
Yb:H / i i
. , 980 2.0 LI [57]
Er'*" /Ho*"
EI‘“ /PI‘“ 980 2.7 4I]],’g"lllgrg [58]
Tm®" /Yb*" 980 1.8 ‘F,—"H; [59]
Tm*" 800 1.8 ‘F,—~"H; [61]
Dy3+ /Tm” 800 2.9 6H]3,’2"6H15r2 [62]
Ho'" /Yb*™ 980 2.0 L [63]
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