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Purpose: To investigatethepropertiesof headscatter in anx-raybeam asa functionof off-axisposition.

Method and Materials: Thehead-scatteroff-axis ratio (HOA) is theratio of thekermafrom head-scatterphotonsto thekermafrom
direct primary photons along the centralaxis. We determined HOA from measurementsmadewith an ionization chamberwithin a
miniphantom for a 6 MV x-ray beam. Measurementsof HOA were madefor square,rectangular,and half-blocked fields. We
developed an empirical model that includesa Gaussian componentto accountfor scatter from the flattening fil ter and a second
componentthatis a function of thesecondarycollimatorlocation to accountfor scatter from thex and y jaws.

Results: Outsideof beamcollimation, the HOA in the y-jaw direction was larger than in the x-jaw direction, approximately0.02
comparedto 0.006. The shift of the beamedge, defined for the HOA as(measuredFWHM) / (squarefield size), was approximately
1.0 and1.15alongthe x-jaw and y-jaw directions,respectively. The penumbrawidth of theHOA wasapproximatelyequalalongthe
x- andy-jaw directions. Within beamcoll imation, anadditional block was important for theaccurate measurementof HOA, however
renormalization was also possible using central-axisdata. Outside of beamcollimation, anadditionalblock was not necessary.

Conclusion: Headscatteroff axis is the dominantsourceof doseoutside of beamcollimation, and thereforeits characterizationis
important to accurately determinedosefor low doseregions, especially when using IMRT fields. The characteristicdifference of
HOA betweenVarianand Siemensacceleratorswith MLCs will be discussed.Themodelwill beusedto predicthead-scatter dosefor
a varietyof IMRT testcases.


