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Stimulated Raman scattering (SRS) has been observed in more than 100 crystals generating about 2000 different 
wavelengths covering the ultraviolet, visible and infrared spectral regions with a mean spacing of 1 nm. Barium 
nitrate crystals have been used to demonstrate high Raman shifted output energy up to 156 mJ or high average 
power of 10 W at 1.197 µm, 1.369 µm and 1.599 µm wavelengths with quantum efficiencies of up to 66%. 

The frequency of pulsed Nd:YAG- and other fixed wavelength lasers can be down- or up-shifted by 
SRS. Cascading Stokes or anti-Stokes processes produce frequency combs covering the infrared to 
ultraviolet spectral range. Nitrate, tungstate, vanadate, molybdate, sulfate, germanate, fluoride and, 
amongst others, organic transparent crystals and ceramics have been investigated in order to increase 
the number of obtainable frequencies [1]. Different ways for generation of high power radiation in the 
IR region by SRS in barium nitrate were investigated: 

- A Raman laser generating up to 156 mJ at the first (1.197 μm) and 104 mJ at the second Stokes 
wavelength (1.369 μm) using an L-shaped cavity. Third Stokes (1.599 μm) radiation with energy of 
116 mJ was generated in a linear cavity. The quantum efficiencies were up to 66 %. For all 
configurations a repetition rate of 10 Hz was used with pulse duration of 20 - 30 ns. The Raman laser 
bandwidth was less than 0.5 cm-1 [2].  

- A Raman laser with high average power at first Stokes (output power – 10 W, quantum efficiency – 
20 %) or third Stokes (output power – 5 W, quantum efficiency – 17 %) wavelength. Compensation of 
the thermal lens was shown for operation at a repetition rate of 100 Hz. 

- A Raman amplifier where low divergent first Stokes radiation was amplified up to 63 mJ with 
quantum efficiency of 34 %. The M2 factor of the amplified radiation was about 2. The gain was up to 
1600 so that this device is useful for low-power narrowband seed-laser amplification [3]. 
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Fig. 1. Amplification of first Stokes radiation at small seed energy in dependence of the pump energy. 
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