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Purpose: Rapidgrowthof themedical userbasefor theGeant4MonteCarlo Simulation
Toolkit overthepastfew years has led to major improvementsin thecodeaddressing
specificneedsof themedical physics community.Problemsin applyingthetoolkit to the
energydomain of medical physicshavebeenindicated by users(e.g. by thepaperby
Poonet al. [1]) andsubsequentlyaddressed by thecodedevelopers.Consequently, many
recentpapersshowgreatly improvedresultsfor simulations[2,3]. Thepurposeof this
presentationis to updatethemedical physicscommunityaboutkey improvements in the
Geant4toolkit for radiotherapyphysicsapplications.Method: A recent TechnicalNote
publishedby theSLAC (Stanford Linear Accelerator)Geant4team hasprovidedthefirst
andmostusefulsummary of codeimprovementsin theenergyregionsof interest to
radiationtherapy.We haveanalyzedthis information andassessedtheimpact on
simulationsin electronand photontherapy.Further,we haveexpanded theinformationto
issuesaffectingprotonandion therapyaswell asimaging applications.Results: The
original multiple scattering modelin Geant4wasbasedon theLewis formalism. Results
from Poonet al. andothersshowedthattheapproach wasinsufficiently precise. In
responseto thesefindings,modificationsweremadeto themodelbasedon ideasfrom
Penelope andEGSnrcincluding: limit theparticlestep sizeneargeometry boundaries,
usecorrelationsbetweenlateral displacementandscatteringangleandaddoptionsto use
singleor plural scattering near boundaries(insteadof multiple scattering). Single
Scattering processeswereaddedwhich canbeusedto entirelyreplacemultiple scattering
if desired.Modelsfor energylossfluctuationsweresubstantially revised. Conclusion:
This presentationsummarizessignificant recentimprovementsin Geant4,which may
leadto anevenmorewidespread acceptance of this toolkit in radiationtherapy.


