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Introduction

In this presentation we:

(1) Compare recent measurements of the momentum transfer and 
vibrational excitation cross sections for C2F4 with previous ab initio
cross sections and cross sections derived from analysis of electron 
transport data (i.e., swarm analysis)

(2) Examine some of the sensitivities of transport coefficients to various 
cross sections  
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Elastic & Momentum Transfer Cross Sections

• Difference between measured and calculated σm ε at low energy is due to different
behavior of differential cross section for θ<90°

•, o ANU and Sophia measurements

— Winstead and McKoy ab initio calculations

� Szmytkowski, et al. total cross section measurements
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Vibrational Excitation Cross Section

• Yoshida, et al. made use of model vibrational excitation cross sections having a 
Born energy dependence
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Vibrational Excitation Spectrum

• 12 fundamental vibrational modes of C2F4
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Electron Energy Loss Spectrum

• Strongest features at 0.16 & 0.23 eV
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Winstead & McKoy ab initio Cross Sections



Swarm Analyses

In these analyses we use programs for solving Boltzmann’s equation 
[ELENDIF (2-term) & Monte Carlo] and optimization algorithms [Downhill or 
Creeping Simplex, neural networks, and Bayesian statistical theory] for 
exploring the relationships between the electron impact cross sections and the 
electron transport coefficients.
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Unmodified Cross Sections Yield Poor 
Agreement with Measured Transport Data

• Vd = -1/3(2e/m)1/2(E/N) ∫ [dfo(ε; E/N)/dε]εdε/σm(ε)
• α/N = ki/Vd where ki = (2e/m)1/2 ∫ σi  (ε) fo(ε, E/N)εdε
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Modifying σm and σv Improves Agreement 
with Swarm Data

• σm(ε) = 1.14 x σm (Measured)
• σv (ε) = 2.36 x σv (Measured)
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Modification of σe Further Improves 
Agreement with Swarm Data

• σe(ε) = 0.65 x σe (Calculated) for 8 state 7.5 eV composite process
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Sensitivity Analyses

• For each {Vd(E/N)} there may several sets of {Qm(ε), 
Qv(ε), Qe(ε)} within some error bar

• From Bayes’ Theorem:

f(Q|Vd) = f(Vd|Q) f(Q) / f(Vd)
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