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Purpose: An increasingnumber of studiesreport on newapproachesto detection andtherapyof cancerbasedon theuseof gold
nanoparticles. Interactionof thesenanoparticleswith ionizingradiation, usedeitherfor diagnostic or therapeuticpurposes,distorts the
radiation field, especially on a microscopic scale. Monte Carlo calculation of dosedistributionson sucha scale,andmicrodosimetric
analysisrequireevent-by-event algorithms.Thepurposeof this study wasto developanevent-by-eventalgorithm for simulation of
electronelastic scattering in gold thatis basedon accuratecrosssectionsfrom theNIST database, Version3.1.

Method and Materials: Angular dependenciesof the NIST singly differential crosssectionswere fittedwith a linearcombinationof
the WentzelcrosssectionandLegendre polynomials of up to the11th order.An algorithmwasdeveloped for samplinga scattering
angle from thedistribution representedby this linearcombination.Thealgorithmis based on a rejection scheme.An angleis sampled
from a simple distribution that hasthreecomponents representedby Wentzel, isotropic,andbackscatter(peakat π) terms.The
sampledangleis rejectedwith a probabili ty depending on the ratio of this simple distribution and thedesired one.For some
applicationsthethreecomponentdistributioncanbea sufficientlyaccuraterepresentationof theNIST crosssections.

Results:Fitting parameters havebeendeterminedfor electronenergiesin therangefrom 50 eV to 1 keV. Total crosssections
calculatedwith theseparameters agreed with theNIST data within 2×10-4 % and transport crosssectionsagreedwithin 0.5%. The
algorithm has beenimplementedin acomputercodeandtested. Theprobability of acceptingananglein therejectionschemewasin
the range of 0.25to 0.54 depending on electronenergy.

Conclusion: An algorithm hasbeendevelopedfor accuratesimulation of electron elasticscatteringin gold.


