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The interest in the research of the electron transport phenomena in molecular gases arises 
from the contribution of electron-assisted processes in modeling phenomena of today's 
advanced technologies. Understanding electron transport in low temperature BF3 plasmas [1] is 
necessary to model ion implantation devices. In particular it has been shown that in gases that 
have a very large threshold for dissociative attachment it may appear that the discharge would 
not show electronegative characteristics. However, even small amounts of radicals produced by 
dissociation of the principal molecule may lead to large attachment at small energies and a large 
number of negative ions. 

 In this paper we used the available cross section data (due to S Biagi) [2] for electron 
impact scattering cross sections for BF3, F2 and F [3] to calculate the transport properties for 
electrons. Often in realistic plasmas, large abundances of fluorine radicals are present, 
sometimes even at the level of several percent. Cross section sets were compiled and tested 
against the swarm data and transport coefficients were calculated for DC fields [4].  

Monte Carlo simulations (MCS) based on the null collision technique was used to 
perform calculations of transport coefficients and rate coefficients in DC electric fields.  The 
Monte Carlo code has been verified against basic swarm benchmarks [5, 6].  Calculations were 
also made by a Two Term approximation (TTA) of the Boltzmann’s equation [7]. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Fig.1: Mean energy and drift velocity in mixture BF3/F2. 
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Electron mean energy and electron drift velocities in mixtures BF3/F2 as a function of E/N 
are shown in Fig.1. Adding 0.01%, 0.1%, 1%, 10% and 20% of radicals does not change 
significantly the mean energies and shape of drift velocity. Effect of fluorine radicals on drift 
velocity is the largest in what appears to be a weak indication of a possible plateau that would 
have developed for stronger inelastic processes (20-80 Td). Adding 10 % or 20 % to F2 
decreases the flux drift velocity by 7.5 % and 15 % respectively. In this region results of MCS 
are higher than the results for TTA while for higher E/N they are below the TTA in all cases. 

In Fig.2 we show total attachment coefficients for mixture BF3/F2 as a function of E/N 
accounting for total electron loss in the mixture. Attachment of BF3 affects electron kinetics 
from about 100 Td. The effect of radicals on attachment is small at higher E/N.  
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Fig.2: Total attachment coefficients in mixture BF3/F2. 
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