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The accurate, realistic modeling of plasmas and the determination of cro

very low electron/ion impact energies has triggered an ever growing need of re
and ion swarm transport data.  There exist a number of accurate techn
determination of electron drift velocities, diffusion, ionization and attachmen
However, when the gas is electronegative, and electron detachment is significant, 
the experimental observations becomes difficult, and sometimes it turns out to 
Electron detachment processes are known to be operative in atmospheric gases
and CO2, and also in certain gases of industrial interest like SF6 and several flu
all these cases, our knowledge of electron detachment coefficients is either scarce

Among the various swarm techniques that have been used for the study 
transport coefficients, and ionization/attachment coefficients, is the Time-Re
Townsend Technique (TRT), which has proved to be very accurate for the de
electron drift velocities and ionization coefficients; however, when electron 
present, the analytical solution becomes cumbersome, thereby rendering the TRT 

We present in this abstract an improved version of a previously develop
code for electronic and ionic avalanches in the TRT that solves the equations of
electrons, positive and negative ions [1]. This is achieved by solving the sp
coupled partial differential equations corresponding to the continuity equation
charge carriers by means of a finite-difference scheme. The details on the num
used for this simulator can be found elsewhere [1]. In the original versio
parameters required for the simulation were entered via the keyboard and, once
calculated, a lengthy post-processing of the output data was necessary before the 
transient could be displayed and compared against its experimentally obtained cou

The improvement presented here consists on the integration of the numeri
graphical user interface programmed in LabView that provides a user-friendly m
both visualization of the numerically calculated transient and the fitting 
experimental transient.  

To illustrate this, we show in Fig. 1 an example of the fitting process to a
avalanche in N2O, showing significant effects of electron detachment (region d)
electron transit (region c on the waveform). In this figure, the fast, positive 
corresponds to the generation of the photoelectrons produced by the UV light 
Nd:YAG laser with third harmonic generation. Our code is capable of simulat
duration photoelectron pulse successfully, as it can be noted on the figure. The
decaying curve (b) right after the photoelectrons rise corresponds in the prese
current produced in the discharge gap when electron capture is the predominant 
E/N. The negative slope right after the end of the exponential curve corre
combined effects of electron diffusion and the arrival of the bulk electrons i
(region c). Finally, the slowly decaying “aftercurrent” in region (d) corresponds to
opic number:6  
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effect of ion drift and electron detachment. When electron detachment is either negligible of 
absent, an analysis of the transient from regions (a), (b) and (c) of the waveform provides values 
for electron drift velocity, effective ionization coefficient and longitudinal diffusion coefficient. 
Thus, the subtraction of the value of the aftercurrent at the end of the first electron transit 
(region  c) enables us to estimate the above coefficients, and then use them with the present 
code to obtain the electron detachment coefficient, and also to perform some final “tunning” to 
the other parameters.  

Presently, our code is being used to study electron detachment in N2O at low E/N.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 A printout of the screen provided by our simulator to fit an electron-ion avalanche in N2O with 

significant contribution from electron detachment. The open squares correspond to the experimental curve, 
while the solid line represents the calculated curve. The experimental conditions of the measurement are 
E/N=9x10-17 V cm2, gas pressure=9.9 torr, gap distance=3.1 cm, and gas temperature=23.9 C. The swarm 
coefficients used for the calculated waveform are: density-normalised ionization and attachment 
coefficients, α/N= 0 cm2, and η/N=7.98 cm cm2, repectively; electron and negative ion drift velocities, 
ve=6.7x106 cm s-1 and vn=2.1x104 cm s-1, respectively; density-normalised longitudinal electron diffusion 
coefficient, NDL=9.55 x 1021 cm-1 s-1, and density-normalised electron detachment coefficient, δ/N= 2.06 
cm2. 
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