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The absolute Stimulated Raman Side Scattering (SRSS) that was predicted as one of the most 

threatening laser-plasma instabilities (LPI) by several theories but was surprisingly absent in recent 

ignition-scale experiments remains a crucial puzzle in inertial confinement fusion (ICF) designs. 

We present evidence from simulations that the linear SRSS modes are naturally all convective (i.e., 

absolute SRSS does not exist at all) in an experimentally relevant regime where a finite-beam-width 

laser is incident into a non-uniform low-density plasma below a quarter of the critical density.  

Our cross-validated fluid and particle-in-cell (PIC) simulations further demonstrate that the 

convective SRSS gain increases with the beam width without saturation, which is significantly 

different from the prediction of previous convective SRSS theories. A new gain formula is then 

proposed via numerical fitting to evaluate the significance of convective SRSS. 

The findings have important implications for the assessment of SRSS in ignition designs, as the 

clarification would make absolute SRSS no longer a concern while the new gain formula 

demonstrates convective SRSS to be significant in ignition-scale experiments. [1] 
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