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(sometimes dramatically) on both the energy of an incoming electron and on the initial and final 

vibrational state of the molecule and it is in general larger for LCP approximation than for NRM. 

Furthermore, all practically used approximations for nuclear dynamics provide only resonant 

contribution to the cross sections, but for the vibrational excitation and especially for elastic cross 

sections there can be significant "background" contribution which is not usually taken into account. 
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Replacing fossil fuels with biofuels from renewable sources is an important goal for reducing 

greenhouse gas emissions. Many countries are already using few percent of ethanol in the gasoline 

and few of them, with more aggressive programs, have developed flex fuel engines that can run with 

any mixture of gasoline and ethanol. An important point is how to produce ethanol in a sustainable 

way and with which technology? Biomass is a good candidate since it has cellulose and hemicellulose 

as source of sugars. In order to liberate these sugars for fermentation, it is important to learn how to 

separate the main components. Chemical routes (acid treatment) and biological routes (enzymatic 

hydrolysis) are combined and used for these purposes. Atmospheric plasmas can be useful for 

attacking the biomass in a controlled manner and low-energy electrons may have an important role in 

the process. Recently we have been studying the interaction of electrons with lignin subunits (phenol, 

guaiacol, p-coumaryl alcohol), cellulose components, β-D-glucose and cellobiose (β(1 - 4) linked 

glucose dimer) and hemicellulose components (β-D-xylose). We also obtained results for the amylose 

subunits α-D-glucose and maltose (α(1 - 4) linked glucose dimer). Altogether, the resonance spectra 

of lignin, cellulose and hemicellulose components establish a physical–chemical basis for electron-

induced biomass pretreatment that could be applied to biofuel production. In my talk I will give a 

progress report on this matter. We will also discuss microsolvation effects on the electron-phenol 

scattering process and present our strategy to study molecular dissociation through electronic 

excitation of low energy triplet states.  
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Uncertainties in theoretical calculations may include: 

 Systematic uncertainty: Due to applicability limits of the chosen model.  

 Random: Within a model, uncertainties of model parameters result in uncertainties of final 

results (such as cross sections). 

 If uncertainties of experimental and theoretical data are known, for the purpose of data 

evaluation (to produce recommended data), one should combine two data sets to produce the 

best guess data with the smallest possible uncertainty. 

1. Evaluation of uncertainties within a chosen model 

If there are not that many parameters, one can simply vary them within a reasonable interval and see 

the effect of the variation on the final results (cross sections). It is a sort of sensitivity test. There are 

two systematic approaches: Least squares methods and Monte-Carlo methods 


