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ABSTRACT 

The broadband spectrum generated during the coherent Raman scattering process in Raman crystals 
can be used to generate single- or subcycle (subfemtosecond) pulses of light. These ultrashort pulses are 
needed for studying electron dynamics in atoms or creating nonsinusoidal waveforms. The theoretical 
conversion efficiency of cascaded Raman scattering can be close to unity. However, several issues may 
affect the real experimental efficiency of this process, such as non-optimal phase matching conditions 
(especially for higher order Raman sidebands) or imperfections of optical components and beam profiles. 

In our experiment, we apply the wavefront correction iterative algorithm1 to one of the input beams 
(pump or Stokes) and optimize the output spectra of one or several Raman sidebands (See Fig.1 A). This 
procedure helps to resolve the issues mentioned above and make the real conversion efficiency close to 
the theoretical one. The feedback loop optimizing algorithm connects a spectrometer, which measures 
the signal from the sidebands, with a phase-only spatial light modulator (SLM), which corrects the pump 
wavefront before Raman generation. The algorithm can be set to enhance or suppress the intensity of a 
certain sideband. Figure 1 B depicts the difference between the optimized spectrum of anti-Stokes 
sideband and the spectrum of the same sideband before optimization.2 

 

Fig.1 (Color online) A: Schematic experimental setup for cascaded Raman generation with shaped pump beam. B: 
Intensity of 10th anti-Stokes sideband (AS10) with (red line) and without (black line) wavefront correction. 
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