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Accelerator Using Scatter Radiation Analysis

Purpose: To evaluatea system to determine thephotonspectrumfrom a6 MV linearacceéerator usingnarow beamscatter
measurerants, MonteCaro simulations of the scatter,andlinearalgebraMethod and Materials: Therelativenumberof photons
that scatter at specificangesand distancedrom a polyenerget narrowbeamof photonsstiiking a scatterirg medum is a smallbut
measurale quantity. Therelative numberof photonsfrom a monoenergtic beamof photonsscatteringn similar geometrycanbe
modkeledusng MonteCailo techriques. A sysemof linearequaionscanbeestdlishedandsolvedfor the photonenergyspectium if
thereare anequalnumber of scater angle measurerants and Monte Carlomodeledphotonenerges. Measurementswrere peiformed
usng aFarmer chamberndeledrometerwith anacrylic scatererona 6 MV linearacceleratost six scatterangleswith a1.5x1.5cm
field. Monte Carlossimuldionswereperformedat six enegieswith equivalentgeometry A linearsystemof theform b=Ax was
solvedwhere(b) is themeasureddata vedor, (A) is amathematicabperatomatrix thatconsistof calculatednoncenergeticscatter
fractions, andx is theunknownflux vector.Resut: Theopeaatormatrix wasfoundto beanill -posedmatix, sothe eigenvalueof the
matrix wereevaludged andthe significantly small eigenvaluesvereignoredto enharethe accuracyof theresults Errors were
estimatedy solving the systemfor b-Ax=0 andAb-A"2x=0, which theoreiically shouldgive azeroanswer Thereallts, while coare
with only six energybins, are consstentwith published data.Conclusion: Thistechngueproducedeproducibleesultsthatcanbe
refinedwith morescdter anglesandenergybins. Theresuts canpotentiallybeappliedto anypoly-enegetic beam



