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Purpose:
(1) To validate a Monte Carlo model for kV conebeamCT simulations. (2) To determine whethera bow-shaped radial dose distribution with
equal weightingcanbeapplicable for conebeamCT.

Method and Materials:
A BEAMnrcMP MonteCarlo packagehasbeenemployedandmodifiedto simulatetheElektaXVI systemoperatedat 120kVp with collimator
M20 and bowtie filter F1. PercentageDepthDose(PDD) hasbeenmeasuredwith PTW FarmerandRooschambers in a CNMC watertank as
well as a GAMMEX Solid Water phantom at 100cm SSD with 10cm backscatter.Doseprofile at depth of 1cm hasbeen measured with a
WellhoferIC-10 chamberin Solid Water.Sampledosecalculation is performedon a standardCDTI phantomalignedat Linacisocenter.

Results:
The simulated PDD curve agrees very well with both Farmer and Rooschambermeasurements in water, but differ slightly with the Farmer
chamber measurementin solid waterat largedepthsandbuild-up region.This is dueto thehigherattenuationof solid waterin kV rangeandthe
lossof scatter equilibrium at phantomsurface.Excellent agreementhasbeenshown betweenthe measureddoseprofile and the Monte Carlo
simulationsalongboth in-planeandcross-planedirections.TheCTDI calculationshaveindicatedthatequalweightingon both thecenter andthe
peripherycanresultin errorsof -1.1%while unequalstandardweighting (1/3 for centerand2/3 for periphery) canresultin errors of up to 8.1%.

Conclusions:
Our MonteCarlomodel hasbeenvalidatedby variousmeasurementsto simulatethekV conebeams from the ElektaXVI system.A bow-shape
radial profile in CDTI phantomresults in equalweightings for volumetric averagedose calculations using only centerand peripheral CTDI
measurements.Investigationon patient dosedeposition dueto kV CBCT is in progress.


