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Parametric decay instability (PDI) is a kind of 
nonlinear wave-wave interaction, which 
significantly influence the wave accessibility and 
heating in plasmas. In fusion plasmas, the 
parametric process is typically displaying as 
quasi-mode decay, such as nonlinear landau 
damping or ion cyclotron harmonic decay. [1] For 
these quasi-mode decays, the previous kinetic 
theory [2] for PDI, where quasilinear treatments are 
adopted for the pump as well the daughter branches, 
is not valid any longer. In electrostatics case, a 
kinetic-fluid mixed approach [3] can be employed 
to deal with quasimode decay. However, in 
electromagnetic case, a complete nonlinear kinetic 
framework should be established. In this talk, 
nonlinear kinetic theory of parametric instabilities 
is developed, [4] meanwhile, different approaches 
containing nonlinear treatments are numerically 
solved and compared. As an example, the PDI 
during the injection of low hybrid wave in plasma is 
investigated within the full electromagnetic 
framework.   
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