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Purpose:

TheEGSnrcMonteCarlo code was benchmarkedagainstnewlymeasured angularscatteringdistributionsof electron beamsthrough
thin materials.

Method and Materials:

TheBEAMnrc usercodewasusedfor thesimulationof theexperimental setup.Thegeometry, beamand material propertieswere
implementedin BEAMnrc, while theDOSXYZnrcuser codewas usedto scoretheabsorbeddoseup to anglesof 10º. Theelectron
beamwasgenerated using theNational ResearchCouncilof Canada(NRC) Vickers linear accelerator,which allows for the
production of narrowpencilbeamsof electronswith well knownenergies.Six materials:Be,C, Al, Ti, Cu,Ta andAu, were usedas
scatteringfoils andmeasurementsweremade at two energies- 13 MeV and20 MeV. Greatcarewastakento obtain high accuracy
experimentaldatafor comparisonwith theresultsof thesimulations.

Results:

Theobtained angulardistributionswerefittedwith a Gaussianandthecharacteristic angle(theangleat which theabsorbeddose
decreasesby 1/e)wasusedto compare themeasuredandsimulateddistributions.The discrepancybetweenthemeasuredandthe
EGSnrccharacteristic anglesis on averageabout 1.5%.A careful errorestimationwasperformedon themeasureddata,thatresulted
in a value of about1%. TheEGSnrc codeshowsanagreementwith the measureddataat the2σ level. In general,theEGSnrcpredicts
narrower distributions.The full distributionswerealsocompared andtheshapeswerefoundto bevery similar evenat largeangles.

Conclusion:

Thepresentstudyshowsthat theEGSnrc codepredicts electronangularscatteringdistributionsin agreement with themeasureddata
at the2% level. It is intendedto maketheexperimental dataavailableto theuser community to beusedfor benchmarking of other
Monte Carlo codes.

Partial supportfrom NIH R01CA104777-01A2.


