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Previously, the plasma plume appears with three regimes (dark area next to the nozzle, bright 

area in the middle, and dim area on the right) is observed when the pulse width of the applied 

voltage is close to the pulse duration [1]. Based on Thomson scattering and electric 

field-induced second harmonic (E-FISH) method, the spatial and temporal resolved electron 

density and electric field in the three regimes are measured to understand such observation 

[2-4]. It is found that, in the dark regime next to the nozzle, the electric field is relatively low, 

it has a peak value of about 10 kV/cm, but the electron density is high, it has a peak value of 

about 4.2×1020 m-3. This indicates that the dark regime is like a conductive channel. On the 

other hand, for the bright regime, the electric field is much higher, which has a peak value of 

about 17 kV/cm. However, its electron density is significantly lower than that in the dark 

regime, its peak value is only about 1020 m-3. Even in the dim regime, the electric field is 

higher than that in the dark regime, it has a peak value of about 13 kV/cm. The electron 

temperature is directly related to electric field, the results indicate that the brightness of the 

plasma plume at different regime is mainly decided by the electron temperature rather than 

the electron density. 

 

 

Figure 1. (a) Schematic of electric field induced second harmonic (E-FISH) system. (b)The electron 

density and electric field at different positions. 
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