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Abstract: In the Brillouin Lidar area, heavy and expensive seed-injected lasers or femtosecond lasers
are usually used as laser sources. If an algorithm for a broadband Brillouin signal can be developed,
the compact and economic diode lasers or diode pumped solid lasers can be applied as sources. In this
research, a variation of Thomae's function was found during the signal processing of broadband
Brillouin lidar, and some properties of this function were used to recover the original signal spectrum
and the corresponding frequency shift from a 1:1 superposition of pump light and Brillouin light
spectra. Experiments using this method show nearly 100% accuracies for ideal cases. For non-ideal
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Fig. 1 Typical images of Brillouin spectra that pumped with narrow linewidth laser and broadband laser. The corresponding
fringe patterns are also provided.
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(a) The curve of Eq. (12)
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Fig. 2 Curves of Eq. (12) and Thomae's function. Some of the simple rational points are labeled for clarity. Notice that the points
with an odd denominator, like 1/3, 2/3, 1/5, 2/5, vanish in the left subfigure.
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small circle. The location of b is marked with a cross, and an inserted figure shows the details around this location.
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