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Measurement of SBS linewidth based on time-domain Fourier transform

MO Xiao-feng, SHI Jiu-lin, CHEN Xue-gang, HE Xing-dao, LIU Juan

(Key Laboratory of Nondestructive Test( Ministry of Education) , Nanchang Hangkong University, Nanchang 330063, China)

Abstract: A novel method was put forward to measure the line width of stimulated Brillouin scattering( SBS) in water
based on time-domain Fourier transform. The pulse duration and line width of SBS was studied over a temperature range of
5%C to 40°C. Firstly, the pulse duration is measured with an oscilloscope, then the pulse duration at different temperature
was obtained through Fourier transform and linewidth alignment. Experimental results and estimation of statistical error show
that, this method possesses higher measurement accuracy ( maximum error of measurement is less than 3.5% ) and is a
simple and feasible approach.
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Fig. 1 Optical setup for measuring the bulk viscosity of water, BS—
polarization beam splitter; Dy—photodetector; D,, D,—

wattmeters; L, ~ L;—lenses
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Fig.2 Change of pulse duration of SBS with the change of temperature
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Fig. 3 = Fourier transform of pulse duration of incident laser

a—pulse duration b—frequency-domain waveform
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Fig.4 The correlativity between pulse duration and linewidth of SBS at
different temperature
a,c—pulse duration of SBS at 5°C and 40°C , respectively b,
d—transformational linewidth of SBS at 5°C and 40°C , respec-
tively
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Fig.5 The changes of pulse duration and calculated linewidth of SBS

vs. the change of temperature
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Fig.6 Data calibration for the calculated linewidth through Fourier

transform of pulse duration using directly measured data
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Fig.7 Mapping relation between pulse duration of SBS and line width
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