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High Pump Conversion Efficiency and Broad L-Band ASE Source
by Using Sagnac Feedback Loop

JIANG Qiao-feng, LIU Xiao-ming, NI Yi, WANG Qing

(Department of Electronic Engineering , Tsinghua University, Beijing 100084, China)

Abstract Optical wideband source of L-band amplified spontaneous emission (ASE) from erbium doped fiber has
extensive application in fiber sensors and device testing; here the pump power conversion is one of the key
technique. In this work, based on the secondary pumping mechanism by C-band power for L-band signal, a Sagnac
loop is used to feed-back the output of C-band ASE, the reflected C-ASE propagates along single direction in the
fiber and is amplified in expending inversion population, so that the utility of pump power for L-band ASE is
increased. Experimentally, the total output power was 14 dBm at 125 mW 980 nm pumping i. e. pump power
conversion efficiency up to 20% was achieved. Without gain flatten filter, the 1 dB bandwidth was 31. 1 nm (1568. 9
~1600 nm), so that high pump conversion efficiency and broad L-band ASE source was demonstrated.
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Fig. 1 Two configurations of L-band ASE source
studied in this work

(a) Sagnac-single-stage; (b) C-ASE-two-stage
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Fig.2 L-ASE output spectra at different pump power and

fixed fiber length for the Sagnac-single-stage configuration
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Fig. 3 L-ASE output spectra at different fiber lengths and

fixed pump power for the Sagnac-single-stage configuration
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Fig. 4 Several flat L-ASE output spectra from

Sagnac-single-stage configuration
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Fig.5 Comparison of L-ASE output spectra from Sagnac-

single-stage and C-ASE-two-stage configurations
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Table 1 Relationship of fiber length, pump power, output L-ASE power and PCE for Sagnac- single-stage and

C-ASE-two-stage configurations

L-band ASE source configuration  Fiber length /m Pump power /mW Output L-ASE power /dBm PCE /%
Sagnac-single-stage 35.5 125 14 20
Sagnac-single-stage 33.5 85 11.5 16. 6
C-ASE-two-stage 58 100 3 2
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Fig. 6 Comparison of L-ASE output spectra from a
single-stage configuration with and without Sagnac

feedback loop
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Fig. 7 Oscillation phenomenon may arise if pump power
is high enough and/or fiber length is long enough

in Sagnac-single-stage configuration
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