AbstractID: 6546 Title: Implementation of helical CT source in DOSXYZnrc/EGSnrc
Monte Carlo code

Purpose: To implement and verify a new souce type - phasespace source in helical mode in
DOSXYZnrcEGSnc Monte Carlo (MC) code

Method and Materials: To implementa new souce type — “phasespacesourcein helical modé in

DOSXYZnrcEGSnc, we modified the mortran and maao files related with DOSXYZnrc user code;
dosxyznrc.mdan, srcxyznrc.mori@n and srcxyznrc.macro This saurce was implementedbasedon the

sourcetype 8 in DOSXYZnrc (isource=8: phasespacesource from multiple directiong. Different with

other reseacher’'s approach (i.e. randan sanpling of possible patticle locations with coordinate
transformaibn in a spiralband)we introducel a stepmethal which calculaesthe isocentedisplacemat in

eachstep with a new paraneterof table travel distarce into srcxyzme.mortranfile. Conceptualy this is

easierto be comprénendedandimplementatioris simpler.Accompanyingwith modifying the DOSXYZnrc
sourcecode,we alsochangedhe GUI tcl/tk files of DOSXYZnrc to make userseasy to build inputfilesfor

MC simulatons. To validate this new source geonetrically, we estdlishedthe Monte Carlo modelof GE

lightspeed RT using BEAMnrc/EGSnrcandsimulatedthe helical beans to PMMA cylinder phantom using
DOSXYZnrc. We have tested our souce model with varous pitch sizes and we have used
DOSXYZ_SHOWto checkwhetherthe helical irradationfield is corector not.

Resuts: By performing the distancemeasurementof isocentes in an axial irradiation field using
DOSXYZ_SHOW,we foundthatthe source model worked well without any geometricalerrors

Condusion: In this study,we have implemented a new saurcemodel - phasespace sourcein helicalmode
in DOSXYZnrc/EGSnc Monte Carlo (MC) code ard verified the model usng DOSXYZ_SHOW In
future,we will performthedosiméric evaluationsof this source with physicalmeasurements



