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Todaystreatnentplanning systems(TPSs) haveto be able to calcualatethe dosedistribution
for very comgex beans, i.e. highly modulatedmulti-leaf collimator (MLC) beams,to meet
clinical requirements To achieve a high accurag it is common to separte the dose
calcualton into abean modelling phasedescriling the beamexiting the acelerator followed
by asubgquentdosecdculationin the patient.

The aim of this work was to set up the Monte Carlo (MC) code system EGSrc (incl
BEAMnNrc andDOXYZnrc) to studythe headscatteraswell asthetransmiseon through MLC
and diaphragmsfor an linear accelerato (Elekta Predse). These MC results are then be
comparedthe beammodd usedin a commercial TPS (MasterRan, NucletronB.V.). Vendors
dataregardig the geanetry of the treatnent headof the linac wasthe basisfor simulatiors
performed with BEAMnrc. The collimation in the MLC direction corsists of the leafs
complementedvith backup diaphragms. The characteristicef the electron beam i.e. energy
and spot size,impingingon thetarget havebeenvariedto matchmeasuredlata.
Phasespacesfrom simuations of thetreatmenteadwereusedto extractthe scdter from, e.g,
the flatteningfil ter andthe collimating structures Simil ar datafor the souce moddals use in
the TPS were extractel from the treament plaming system,thus a comprehasive analysis
was possble.

Simulationsin a wate phantom, with DOSXYZnrc, were usedto study the modellingof the
MLC ard the backupdiaphragm by the TPS The resultsfrom this study will be helpful to
understandhe limitations of the modd in the TPS andalso providing knowledgefor further
improvemers of the TPSsour@ modelling.



