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New method for the determination of SBS threshold in an optical

fiber by employing Brillouin spectrum width

Li Yonggian, Li Xiaojuan, An Qi, Zhang Lixin
(Department of Electronic and Communication Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: To solve the problem that the obtained stimulated Brillouin scattering (SBS) threshold from the
measurement of backscattered power and forward transmitted power was higher than its real value, a new
method employing Brillouin scattering spectrum width for fiber SBS threshold determination was proposed.
The principle of local optical heterodyne detection and the relationship of the Brillouin scattering spectrum
width with the fiber input power were theoretically analyzed. Experimental setup for Brillouin scattering
spectrum measurement based on local optical heterodyne detection was designed, and the SBS thresholds of
two standard single-mode fibers with different length were measured at room temperature. The results show
that the Brillouin scattering spectrum widths corresponding to the SBS thresholds of 48.8km and 9.5km long
fibers obtained from the power information are all approximate to a constant value of 10MHz, and the serious
pump depletion effect has occurred. The SBS thresholds are 1.12 mW and 3.8 mW for 48.8 km and 9.5 km

long fibers determined by using the characteristics of the linear decline of Brillouin scattering spectrum
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widths at low fiber input power and the power independence of spectrum widths at high input power

presenting in the Brillouin scattering spectra. The corresponding Brillouin spectrum widths are 24.86 MHz and

23 MHz, respectively, which are approximately equal to the natural Brillouin linewidth. The results of this

study can provide a theoretical basis for the determination of the maximum fiber input power in Brillouin

optical time domain reflectometer system.
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Brillouin scattering spectrum width
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Fig.1 Experimental setup for Brillouin scattering spectrum measurement based on local optical heterodyne detection
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Fig.2 Forward transmitted and backscattered power versus input

power with different fiber length
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Tab.2 Fiber SBS threshold with different length

SBS threshold /mW SMF1 SME2
Py 6.2 30.02
Py 5.38 14.2
Pugs 5.38 15.14
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Fig.3 Brillouin scattering spectra at different input power
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Fig.4 Brillouin scattering spectrum width versus input power with

different fiber length

0222001-5



9Nk TAE

www.irla.cn

% 46 %

3 3 SBS [H{E K X Bz B 7 B3R 1 28
Tab.3 SBS threshold and the corresponding

Brillouin spectrum width

Fiber SBS threshold/mW  Brillouin spectrum width/MHz
SMF1 1.12 24.86
SMF2 3.8 23
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