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Motivation

e Biofuel precursor: atmospheric plasma or
electron beam irradiation of biomass

 Analogue for the sugar backbone of the DNA
helix — deoxyribose

* Improving radiation interaction models for
industrial and biomedical applications
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Modelling radiation and plama interactions

Input data Modelling codes Output (applications)
|

I
Inte.raction cross Single particle track
section (CS) GEANT4-GAMOS simulation
calculation (80%) (transport properties) Feedback
Experimental CS
and energy loss Energy deposition
distribution n : (dosimetry)
function

Low Energy Particle
Complementary Track Simulation Molecular level

data (LEPTS) damaie .
(literature ) (nanodosimetry)

Validation experiments




Input data bases*:

Differential and integral, elastic and inelastic,
electron scattering calculations

Benchmarking experimental data: Elastic DCS,
electronic excitation, ionisation and total
scattering cross sections

Experimental electron energy loss distribution
functions

Complementary data libraries: High energy
particle interaction cross section (Born
approximation)

*International collaboration




Input data bases*:

Differential and integral, elastic and inelastic,
electron scattering cross section calculations

Benchmarking experimental data: Elastic DCS,
electronic excitation, ionisation and total
scattering cross sections

Experimental electron energy loss distribution
functions

Complementary data libraries: High energy
particle interaction cross section (Born
approximation)

*International collaboration




Differential and integral, elastic and inelastic,

electro e-atom, e-molecule cross sections
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Input data bases*:

Differential and integral, elastic and inelastic,
electron scattering calculations

Benchmarking experimental data: Elastic DCS,
ionisation and total scattering cross sections

Experimental electron energy loss distribution
functions

Complementary data libraries: High energy
particle interaction cross section (Born
approximation)

*International collaboration




Benchmarking experimental data

e Electron differential scattering cross sections
(elastic, electronic and vibrational excitations):

Angular resolved crossed beam experiments
(Lisbon, Adelaide)

e |onisation and total scattering cross sections:
Transmission beam systems and mass
spectrometers (Madrid, Juiz de Fora)




Input data bases*:

Differential and integral, elastic and inelastic,
electron scattering calculations

Benchmarking experimental data: Elastic DCS,
ionisation and total scattering cross sections

Experimental electron energy loss distribution
functions

Complementary data libraries: High energy
particle interaction cross section (Born
approximation)

*International collaboration




Energy loss distribution functions

Crossed beams and gas cell spectrometers
(Adelaide, Madrid)
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Energy loss distribution functions
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Input data bases*:

Differential and integral, elastic and inelastic,
electron scattering calculations

Benchmarking experimental data: Elastic DCS,
ionisation and total scattering cross sections

Experimental electron energy loss distribution
functions

Complementary data libraries: High energy
particle interaction cross section (Born
approximation)

*International collaboration




High energy electron interaction data
(E>10 keV)

Molecules: Bethe surface Liquid phase:
Independent atoms
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50, 10keV electrons through liquid furfural
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Selected nanovolume
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Total electron scattering cross section

measurements
(recent experiments at CSIC, Madrid)

* Transmission beam measurements with a
double electrostatic spectrometer

 Magnetically confined electron beam
attenuation measurements




Total electron scattering cross section

EEN I =S
(recent experiments at CSIC, Madrid)
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Total electron scattering cross section

EEN g =S
(recent experiments at CSIC, Madrid)

* Transmission beam measurements with a
double electrostatic spectrometer

 Magnetically confined electron beam
attenuation measurements




Total electron scattering cross section

EENIEInENS
(recent experiments at CSIC, Madrid)

Experiment 2
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e-Furfural Total Scattering Cross Sections
(TCS)
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Modelling low energy electron
transport in furfural under intense
axial magnetic field conditions (0.1T)




10 eV electron source
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Input data

Integral Differential
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Transport profiles
(experimental vs simulated)
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Conclusions

An evaluated database for e-furfural interactions has
been obtained through an international collaboration

The Low Energy Particle Track Simulation (LEPTS) code
provides molecular level information for biomedical and
industrial applications (using the above data)

Accurate total electron scattering cross sections are
reference values to check data base consistency (new
experimental systems have been presented)

Validation experiments provide valuable information on
further improvements in both input data and
experimental techniques




Acknowledgements

e==-> M. J. Brunger, D. B. Jones

e ®  P.Limao-Vieira, F. Ferreira da Silva




