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Purpose: To evaluatea system to determine thephotonspectrumfrom a 6 MV linearaccelerator usingnarrow beamscatter
measurements,MonteCarlo simulations of thescatter,andlinearalgebra. Method and Materials: Therelativenumberof photons
that scatter at specificanglesand distancesfrom a polyenergetic narrowbeamof photonsstriking a scattering medium is a smallbut
measurable quantity. Therelative numberof photonsfrom a monoenergetic beamof photonsscatteringin similar geometrycanbe
modeledusing MonteCarlo techniques. A systemof linearequationscanbeestablishedandsolvedfor thephotonenergyspectrum if
thereare anequalnumber of scatter angle measurements and MonteCarlomodeledphotonenergies.Measurementswere performed
using a Farmer chamberandelectrometerwith anacrylic scattereron a 6 MV linearacceleratorat six scatterangleswith a 1.5×1.5cm
field. MonteCarlossimulationswereperformedat six energieswith equivalentgeometry.A linearsystemof theform b=Ax was
solvedwhere(b) is themeasureddata vector, (A) is a mathematicaloperatormatrix thatconsistof calculatedmono-energeticscatter
fractions,andx is theunknownflux vector.Result: Theoperatormatrix wasfoundto beanill -posedmatrix, sotheeigenvaluesof the
matrix wereevaluatedandthesignificantly smalleigenvalueswereignoredto enhancetheaccuracyof theresults.Errors were
estimatedby solving the systemfor b-Ax=0 andAb-A^2x=0, which theoretically shouldgive a zeroanswer. Theresults,while coarse
with only six energybins, are consistentwith publisheddata.Conclusion: This techniqueproducedreproducibleresultsthatcanbe
refinedwith morescatter anglesandenergybins. Theresults canpotentiallybeappliedto anypoly-energetic beam.


