H426 Hal i il ot Vol. 42, No. 4
2015 4F 4 J CHINESE JOURNAL OF LASERS April, 2015

B IE 9 T JE O R PERE 52
BER' BHA ANE' ZEE KA AEF FRY y4R Fas

VB U LR AA AR B T S OB AR [ A E S %, LAt 100876
R R B R b R R TR AR A B T SO R SR E, B e 2052

TEE LT A R 0B OGER H AT G AR 0 S0 AR B S . 38 Sk SE B IS i WOt R BT 448
A W L A 43 ) 494 816,946 . 1410 nm. 38 H Giles BETXF UL G LT AT 1 BORFEMERIBESE , 2007 T OB 4F
KB s DR M A 56D RS SRS 5 13 25 A S FE B g mg . d ST T RSSO0 T = RE QUK AR AR 1Y
R AL R R, I A H Runge—Kutta B3k 4T THUEM 5T . 45 R EHBEOLA DK R 830 nm \IJE N 200 mW
G AlE B, 1384~1480 nm B 138 46 RECK T 1.5 dB/m, 75 REHIL 5 dB,

KEE CLIET LIS BEOCLE; Giles 7Y WL 38 25 R4

hESES TN 929.11 SCERARIRFD A

doi: 10.3788/CJ1.201542.0405004

Broadband Optical Amplification Properties of Bismuth-Doped
Optical Fiber

Cheng Mingsheng' Yan Binbin' Sang Xinzhu' Wang Kuiru' Yuan Jinhui'
Yu Chongxiu' Luo Yanhua® Peng Gangding’® Jia Changxin'

'State Key Laboratory of Information Photonics and Optical Communications, Beijing University of Posts and
Telecommunications, Beijing 100876, China
*Laboratory of Photonics & Optical Communications, School of Electrical Engineering & Telecommunications,

University of New South Wales, Sydney 2052, Australia

Abstract Spectral properties of bismuth- doped optical fiber developed independently are experimentally
and theoretically studied. The four absorption peaks centered at 494, 816, 946 and 1410 nm are observed in the
absorption spectrum of the fiber. Using the Giles model, the amplification characteristics of the fiber are
studied, and the influences of fiber length, pump power and input signal power on the gain and noise figure are
analyzed. In the steady state, the rate equations and propagation equations of three-level model are established
and calculated by means of Runge—Kutta method. The results show that when the bismuth—-doped optical fiber
is pumped at 830 nm and 200 mW in power, gain coefficients between from 1384 nm to1480 nm are large than
1.5 dB/m and the noise figures are nearly 5 dB.
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of bismuth-doped optical fiber pumping in 830 nm
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