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We present results from a new type of “hybrid fast-electron transport” (FET) code relevant 

to inertial fusion energy (IFE) schemes such as fast-ignition. Our approach employs a 2D 

Vlasov-Fokker-Planck (VFP) code to calculate the response of the background plasma, 

rather than the fluid description conventionally used. This is coupled to a particle-in-cell 

(PIC) description for the relativistic laser-produced electrons. The VFP code utilized – 

IMPACT [1] – has previously been used to address non-local transport in laser-plasmas [2]. 

It is well known that electrical resistivity of the background plasma is a crucial transport 

property, since it determines the evolution of electric & magnetic fields, which affect beam 

propagation [3]. We report on interesting and significant results gained from our VFP-PIC 

hybrid code, which rely on other electron transport phenomena in the background such as 

thermal conduction and the thermoelectric effect. Thermal conduction in the Ohmically 

heated background, can significantly change the temperature profile and in turn the B-field 

profile from about a picosecond onwards. The heat flow itself can convect the resistively 

generated B-field away from the beam. Furthermore, this Nernst advection can be 

significantly enhanced by non-local effects. Electrons in the background plasma can also 

become magnetized in the vicinity of the electron beam, which modifies transport 

coefficients and can change the evolution of the system. The way these processes influence 

the plasma resistivity will be discussed. The implications for phenomena driven by non-

uniform resistivity, such as magnetic-guiding via engineered resistivity-gradients and beam 

hollowing [4] will be considered. 
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