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Purpose: Generate phase spaces using Monte Carlo simulationsfor TomoTherapy® dosecomputation, measure accuracy of phase
spaces,andpresentproperties of phasespaces. Method and Materials: ThePENELOPE2006Monte Carlo codesystemis usedto
generatephasespacesfor theTomoTherapy® treatment device. ThePENELOPEgeometry packageis usedto modeltheheadof the
treatment devicefor eachoneof the threepossible field sizes: 1 x 40 cm2, 2.5 x 40 cm2 and 5 x 40 cm2, anda phase-spaceplane is
positioned downstreamfrom the collimating jaws of the device. Incidentelectronsareprojectedonto the linear accelerator’s target
assembly and MonteCarlo transport is performed throughthe head of thelinearacceleratoruntil particles crossthephase-spaceplane.
The incident electronenergy distribution and the focal spotsize areadjusteduntil the resulting doseprofiles computedwith a phase
space match the TomoTherapy® open-field gold standard profiles. Fluence maps,doseprofiles and off-axis spectraare presented.
Results: A 5.5 MeV monoenergetic incident electron source produced optimal results. Computed dose profiles match the
TomoTherapy® open-field gold standard profiles within 2% / 1mm. The energy spectra,fluence mapsand doseprofiles exhibit the
shapeproducedby a treatmentdevice with no flatteningfilt er, suchastheTomoTherapy® device: minimal beamhardening alongthe
central axis, minimal spectral shapechangeas a function of off-axis angle, about 99.5% of the particles in the phase spacesare
photons, andconeshapefluence mapsanddose profilesin thelateraldirection. Conclusion: Phasespacesfor thethreepossible field
sizesweregenerated. Dosecomputedfrom thesephasespaces match TomoTherapy® gold standarddoseprofil eswithin 2% / 1mm
andcan beusedfor staticor helical deliverydosecomputations.


