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Purpose: Conventional treatmentplanning systemsuse fast but sometimes not enoughaccurate numerical calculation methods.
Introduction of MonteCarlo (MC) methodsallowsbetter accuracy,especially in presenceof heterogeneities. Method and Materials:
Accuracy on thecalculateddose with a MC methoddependson thecorrectdescription of sourceparameters:energyspectrum, sizeor
shape of electrons beam.A new methodhasbeendeveloped to determine the energyspectrum of the primary electron beam. It
consists in using the least squares(LS) methodassociatedto MC simulation with PENELOPEto reconstruct the spectrum.A phase
spacefile (PSF)is calculatedwith PENELOPEusing theseoptimizedsourceparameters.This PSFservesas input datafor PENFAST
to calculate the dose distribution in heterogeneousphantoms (lung and bone). PENFAST is a fast transportalgorithm based on
PENELOPEand optimized for radiotherapyapplications. Depth-doseand doseprofiles calculatedwith PENFAST arecompared to
PENELOPEsimulationsand measurementsperformed at the LNHB (the Frenchstandardlaboratory). Both 18 MeV electron beam
and 12 MV photon beam generated by a Saturne43 acceleratorare studied. Results: The index gammatest shows that dose
distributionssimulatedwith PENELOPEfrom an energyspectrum reconstructedby LS methodsfit themeasurementsin watermuch
more precisely(3%) than those obtained assuming a gaussianenergyspectrum as usual. The dose distributions simulatedwith
PENFAST are also in good agreement with PENELOPEand measurementsin the heterogeneousphantoms as well in water.
Conclusion: This work demonstratestheability of theLS methodcoupledto MC simulationsto reconstruct theenergy spectrum of a
LINAC beam. Thegoodagreementbetweenmeasurements andMC calculationsfor depth-dosecurvesanddoseprofiles validatesthe
PENFAST codein heterogeneous configurations.


