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Toolkit for Medical Physics Applications

Purpose: Rapidgrowthof the medical userbasefor the GeantdMonte Carlo Simulaion
Toolkit overthe pastfew yeas has led to mgjor improvenentsin the codeaddressing
specificneedsof themedcal physics community.Problemsn applyingthetoolkit to the
energydomain of medicd physicshavebeenindicaed by users(e.g by the pgperby
Poonetal. [1]) andsubsequenthaddressel by the codedevelopers.Consequently, mary
recentpapersshowgrealy improvedresultsfor simulationg2,3]. The purposeof this
presentations to updatethe medicd physicscommunityaboutkeyimprovemetsin the
Geant4toolkit for radiotheapyphysicsapplications.Method: A recent TechnicalNote
publshedby the SLAC (Stanfod Linear Accelerator) Geantdteam hasprovidedthefirst
andmostusefulsummay of codeimprovementsn the energyregionsof interestto
radiationtherapy.We haveanalyzedthis information andasesgsdtheimpact on
simulationsin electronand photontherapy. Further,we haveexpanded theinformationto
issuesaffectingprotonandion therapyaswell asimaging applications.Results. The
original multiple scatteing modelin GeantdwasbasdontheLewisformdism. Resllts
from Poonetal. andothersshowedhatthe approab wasinsufficiently precse. In
responseo thesefindings, modificaionsweremadeto the modelbasedon ideasfrom
Penelop andEGSnrcincluding: limit the particleste sizeneargeomdry boundaies,
usecorrelationsbetweenlatera displa@mentandsatteringangleandaddoptionsto use
singleor plural scatering near boundaies (instead of multiple sattering). Single
Scatterig processewereaddedwhich canbeusedto entirelyreplacemultiple scdtering
if desired. Modelsfor energylossfluctuationsweresubgantially revised. Conclusion:
This presentatiosunmarizessignificart recentimprovementsin Geant4which may
leadto anevenmorewidesprea acceptan® of thistoolkit in radiationtherapy.



