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Supersonic molecular beam injection (SMBI) is one of the important fuelling method in 

fusion plasma. In this paper, the properties of SMBI in L-mode, H-mode and I-mode plasmas 

are studied by using BOUT++ code. The properties of SMBI with different injection 

parameters in L-mode and H-mode plasmas are firstly studied. And to compared the results of 

molecular injection depth and injection efficiency, the results show that the injection depth and 

injection efficiency of L-mode are significantly larger than that of H-mode. Here, the injection 

efficiency is defined as the ratio of the total increment of ion density to molecular injection flux. 

This is because that both the temperature and density in pedestal of H-mode plasma are very 

high which can significantly enhance the molecule dissociation rate and the charge exchange 

collision rate of atom and suppress the molecule injection. Therefore, for H-mode plasma 

SMBI is difficult to penetrate the pedestal to the core region. But are both the density pedestal 

and temperature pedestal the key factions to suppress the SMBI injection? The case with only 

temperature pedestal, which is so-called I-mode, and the case with only density pedestal are 

studied. It is found that in I-mode plasma, molecule injection is slightly shallow than that in the 

case with only density pedestal. This reveals that the plasma temperature is the more important 

factor to suppress the molecular injection. All these results are helpful to deeply understand the 

physical process of SMBI and help people to know the properties of SMBI in different 

confinement mode plasmas. 
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