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Research Progress on Broadband Near-Infrared Luminescence of Glass and Fiber

TAN Linling, YE Xin, LIN Changgui
(Laboratory of infrared Materials and Devices, Research Institute of Advanced Technologies,
Ningbo University, Ningbo 315211, Zhejiang, China)

Abstract: The rapid development of global information and network leads to an explosive growth of information capacity. The
soaring information capacity urgently requires to construct the optical communication system with a ultrahigh capacity, which
efficiently utilizes a low loss window of all wave silica fiber. This demands developing novel broadband amplification materials. The
broadband near-infrared luminescence of glass and fiber has thus attracted recent attentions. In this review, we introduced recent
development on the broadband near-infrared luminescence of glass and fiber, including rare-earth element ions, transition metal, main
group element and quantum dots-doped glass and fiber. In addition, we also analyzed the current problems of broadband near-infrared
luminescence of glass and fiber, and prospected the anticipated trend and application requirements.
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Fig. 1 Emission spectra of rare earth ions (Nd**, Yb**, Er’*
and Pr’*)-doped glasses!” %
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Table 1 Common active rare earth ions, host media and
luminescence properties

Active .
Glass matrixes Wavelength/um  References
dopant
W Silica, fluoride, tellurite,
Er 1.5-1.6 [7-8]
phosphate
pr* Silica, fluoride, chalcogenide 1.3-1.4 [8]
Silica, silicate, phosphate,
Nd&** ] PROsP 1.03-1.10 [7-10]
fluoride
" Silica, aluminosilicate,
Yb 0.98-1.08 [11-12]

phosphate

Wi B F B AR S MR RO R RS
5L RARFEE XMW A, H5 502 P (1 310 nm)
FIEC” (1 530 nm)fB 2% 25 bR & b F P
PRAET o 2400 % B 6 4Rl (5 R G0 R #ECR I #s +
Er' Bt oK 8, Hl TR B TR A KT S
FOR AR BT AE , G REH E 2 SRR S A
SRECIAEC/DN, B RE 1 2 F 45 2 3 25 MR 7 5 /)N
T 100 nm, RN I 20 0 AR AL 4 i — Kot
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AT Ed# BT, SESEE TRk
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BACARRB A AR S, R 2 FFH TE
WA LLAN RS SR BT B AR A ROk
FetE. il 2 FiR, Cr B4tk Kokl
£74 900 nm. ¥ 5 % 4 200 nm- 5 35 700~1 200 nm
(5 AT 2L AN R OETY. et B A s A R KR
AL A 1140 nm 7 75 1 000~ 1 400 nm )T £L 4k
T R o BT EAEEINECT . o
ey, gEsiE T ot Cr B N HA N S
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Table 2 Common active transition metal ions, host media
and luminescence properties

Active . Wavelength/
Glass matrixes References
dopant um
crt Calcium aluminate, phosphate 0.7-1.1 [13-14]
cr* Calcium aluminate, aluminosilicate 1.0-1.4 [14-15]
Ni** Aluminosilicate, germanosilicate, 1.2-1.6, [16-22]

fluorosilicate 1.3-2.2
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Fig.2 Emission spectra of transition-metal ions (Cr**, Cr*'and
Ni*")-doped glasses!'* 162
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Fig. 3 Emission spectra of main group element-doped glasses
and fiber®- %
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Table 3 Common active main group element, host media
and luminescence properties

Active

Glass matrixes Wavelength/um References
dopant
Germanate, silicate, 0.9-1.05. 0.9-1.4.
Pb » [29-31]
silicate 1.1-1.35. 1.350-1.6
Silicate, phosphate,
Sn 0.9-1.4. 1.0-2.0 [29, 32]
germanate, borate
Sb germanate 0.9-1.4 [29]
Silicate, phosphate,
Bi germanate, borate, 0.9-1.6. 0.9-1.8 [33-41]
silica
T Silicate, phosphate, 0.6-1.5. 1-1.5. [45-48,
e
germanate, silica 1.3-1.7. 1-1.7 54-55]
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Fig. 4 Emission spectra of Sn and Bi-doped glasses*> *337-]
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Fig. 5 Emission spectra of Te-doped glass and fiber
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