AbstractlD 8549Title: X-ray beammodd benchmeks

Purpose: Determi ne fluen ce, diff erentia | in energy and angle, of Siemens Oncor
6/18 MV x-ray beams, a necessary step towards an accurate, easily - commissionable
beam model for Monte Carlo treat ment pl anning.

Method and Mater ials : Dose to water is measured under various conditions,

i ncluding: vario us field siz es incl udin g the largest; flattening filter pres ent
and removed; energy, ste erin g tuned fro m nominal values to outside manufactu rer
acceptance crite ria; tar get posi tio n moved along beam axis; filters. Energy is
determined from dept h dose curve measur ed with no target, flattening filt er, or
primary scatteri ng foil (in elec tro n made, using x-ray beam parameters). Spot
size is determin ed using an alte rnating layer spot size camera. Spot posi tio n,
beam angl e, pri mary col limator and flattening filter positions are determined
geometrically fr om profi le scans vs. di stance. Positions of treatment head
elements, densit y of fla tten er, verifie d by direct measurement. Monte Carlo
simulations with  EGSwrc, tak ing asymmetry into account with beam angle and
position, modifi ed BEAMnc code all owin g lateral shifts of component modules ,
and modified ‘'fl atfi It' component nodul e allowing shift of flattening fil ter

r elative to prim ary coll imat or.

Results: Compari son of elect ron PDDto Monte Carlo vyields the beam energy to
within positiona | accura cy and syst ematic uncertainty of Roos detector.

Precision of geometrical measure ments i s sufficiently high to constrain i nputs.
Simulations agre e to measure ment within  1%/1 mm. Fluenc e is determined

accurately over rang e of cli nica lly acceptable beams.

Conclusion: We deter mine, with reli able uncertainty estimates, input  para meters
for Monte Carlo simulati on of Siemens 6/18 MV x-ray beams. Close agreement is
obtained to measured dat a over range of beam tuning. The method i s applicable to
other types of Ilinac s and provid es flue nce benchmarks of clinical X-ray beams
for development of an accura te, easily -commissioned beam model.
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