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Purpose: To implement and verify a new source type - phase-space source in helical mode in
DOSXYZnrc/EGSnrc MonteCarlo (MC) code.

Method and Materials: To implementa new source type – “phasespacesourcein helical mode” in
DOSXYZnrc/EGSnrc, we modified the mortran and macro files related with DOSXYZnrc user code;
dosxyznrc.mortan, srcxyznrc.mortran and srcxyznrc.macro. This source was implementedbasedon the
sourcetype 8 in DOSXYZnrc (isource=8: phase-spacesource from multiple directions). Different with
other researcher’s approach (i.e. random sampling of possible particle locations with coordinate
transformation in a spiralband)we introduced a stepmethod which calculatestheisocenterdisplacement in
eachstep with a new parameterof table travel distance into srcxyznrc.mortranfile. Conceptually this is
easierto becomprehendedandimplementationis simpler.Accompanyingwith modifying theDOSXYZnrc
sourcecode,we alsochangedtheGUI tcl/tk files of DOSXYZnrc to make userseasy to build input fi lesfor
MC simulations.To validate this new source geometrically, we establishedthe Monte Carlo modelof GE
lightspeedRT using BEAMnrc/EGSnrcandsimulatedthehelicalbeams to PMMA cylinderphantom using
DOSXYZnrc. We have tested our source model with various pitch sizes and we have used
DOSXYZ_SHOWto checkwhetherthehelical irradiationfield is corrector not.

Results: By performing the distancemeasurements of isocenters in an axial irradiation field using
DOSXYZ_SHOW,we foundthatthesourcemodel workedwell without anygeometricalerrors.

Conclusion: In this study,we have implementeda newsourcemodel - phase-spacesource in helical mode
in DOSXYZnrc/EGSnrc Monte Carlo (MC) code and verified the model using DOSXYZ_SHOW. In
future,we will performthedosimetric evaluationsof this sourcewith physicalmeasurements.


