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Purpose:
To evaluatea newalgorithm to unfold theenergyspectrum of a largefield electronbeam
from a centralaxisdepth dosecurve.
Methods and Mater ials:
As previously reported unfolding of thespectrum of electron beamsis bestdone(1)
basedon large openfield depthdosemeasurements, (2) incorporating theair space
betweensourceandphantomin thesimulation of theresponse matrix and(3) usingan
inversegeometrywith a pencil beam,largescoringvoxels. Here analgorithm by
Chvetskovbasedon a special form of thegeneralTichonovregularization function has
beentested.Theresponse matrix was createdthroughEGSsnrcMonteCarlo Simulations
of pencilbeamdepthdosesin 0.1MeV stepsandincludingtheair betweensourceand
phantom. Thedepthdose curveto beunfoldedwas also created througha MonteCarlo
simulationwhich wasin excellent agreementwith themeasurementon a clinical
machine.Theadvantageof usinga Monte Carlobaseddepthdose astheinput is thatthe
spectrumis preciselyknown. In additionit waspossibleto subtracttheheadphoton
componentfrom thedepth dosedata andperformthealgorithmson the electrononly
data.For laterpractical implementation,this approachpresentsa challenge,which
howevercanbemet.TheChvetskovalgorithm usedfor theunfoldingcontainsone
smoothingparametertheimpact of which wasexplored.For comparison,a genericsetof
depthdosecurveswas also usedin theresponsematrix.
Results and conclusions:
Thealgorithmidentifiesthemain energy componentwell. Thesmoothingfactor impacts
thewavinessof thecurvesubstantially. Optimizing this factorwill bean importanttask.
Thecomparisonwith thegeneric response functionsshowsthat theuseof specific
responsefunctions, includingtheair improvestheunfolding.
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