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Experimental Study on a Two-Cell Stimulated Brillouin Scattering System
with Tunable Pulse Duration and High Power
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Abstract In order to enhance the energy conversion efficiency and the power-load of two-cell stimulated Brillouin
scattering (SBS) system, different liquid SBS mediums with almost similar Brillouin frequency shifts are used in the
generator cell and the amplifier cell. The characteristics of the SBS system are investigated experimentally with Nd:
YAG Q-switched laser. Compared with two-cell SBS system with the same liquids, it can not only keep enough
high-energy conversion efficiency, but also can effectively improve the system power-load ability and stability. The
influences of the distance between the two cells on the SBS characteristics are analyzed in detail.
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Table 1 Some related parameters of SBS liquid mediums

CClL, Acetone n-Hexane Methanol Ethanol
Refractive index n 1.46 1. 358 1. 375 1. 328 1. 361
Absorption coefficient ¢ /cm™? 0.003 0.022 0. 047 0. 156 0.119
SBS threshold /m] 3 7 12 24 22
SBS gain coefficient g /(cm/GW) 6 15.8 26 13 12
Hypersound decay time z /ns 0.6 2. 67 3.24” 1.27" 0.9"
Frequency shift v /MHz 4390 4600 4402* 4250 4550
Line width I /MHz 520 224 222 250 353
Optical breakdown threshold /(GW/cm?) 15 20 75 85 80
Note; at 20C forA =1.06 pm.
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(D is the distance between two cells)
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