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Purpose: Determi ne f luen ce, diff ere ntia l 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 Car lo t reat ment pl anning.

Method and Mater ials : Dose t o water is measured under various conditions,
i ncluding: vario us f ield siz es i ncl udin g the largest; flattening filter pres ent
and removed; ene rgy, ste erin g tu ned fro m nominal values to outside manufa ctu 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 f oil (in elec tro n mode, using x- ray beam parameters). Spot
s ize is determin ed using an alte rna ting layer spot size camera. Spot posi tio n,
beam angl e, pri mary co l limator and flattening filter positions are determined
geometrically fr om profi le scans vs . di stance. Positions of treatment hea d
elements, densit y of fla tten er, ver ifie d by direct measurement. Monte Car lo
simulations with EGSnrc, tak ing asy mmetry into account wi th beam angle and
position, modifi ed BEAMnrc code all owin g lateral shifts of component modules ,
and modified 'fl atfi lt' componen t modul e allowing shift of flattening fil ter
r elative to prim ary coll imat or.

Results: Compari son of elect ron PDD to Monte Carlo yields the bea m energy to
within positiona l ac cura cy and syst emat ic uncertainty of Roos detector.
Precision of geo metr ical measure ments i s sufficiently high to constrain i npu ts.
Simulations agre e to measure ment wi thin 1%/1 mm. Fluenc e is determined
accurately over rang e of cli nica lly acc eptable beams.

Conclusion: We deter mine , wi th r eli able uncertainty estimates, input para met ers
f or Monte Carlo simu lati on of Si emens 6/18 MV x- ray bea ms. Close agreemen t i s
obtained to measured dat a over range of beam tuning. The method i s applicable to
other types of l inac s and pr ovid es flue nce benchmarks of clinical x- ray beams
f or development of an ac cura te, eas ily - commiss ioned bea m model.
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