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Purpose:
To create a series of EPID Monte Carlo dosecomputation kernelswhich accountsfor observed machine-to-machinevariations in
EPID response.

Method and Materials:
Field size responseof aS500and aS1000imagersare measuredfor severalVarian Cl21-series machines that were dosimetrically
matched in a water phantom. Deviationsin imagerresponseare attributed to differencesin back-scattering materials beneath the
imagingpanels.Mono-energeticconvolutionkernelswith variousbackscatter thicknessesare simultaneouslycreatedby sub-dividing
a thick back-scattering slab into multiple sub-slabsandusing theEGSnrc LATCH bit to scoresub-slabkernelcontributions. Energy-
binnedparticle fluence incident uponthe detectorconvolved with the imager-specific kernelsareusedto computethe EPID image.
Imager-specifickernelsare determinedby matchingcomputedandmeasuredEPID field-size response,using thenumberof sub-slabs
asa freeparameter. Final kernels are usedfor MonteCarlo-basedpre-treatmentandin-treatment EPID dose computations.

Results:
The EPID imagerson dosimetrically matched accelerators are found to diff er. Most, but not all of the deviationsappearto be
correlatedwith the imagermounting arm type. The imager-specifickernels matchedthe field-sizeresponsefor eachimagerwithin
1%, andresultedin dosimetricagreement betweenmeasuredandcomputed images for pre-treatmentdosimetric verification of IMRT
fields.

Conclusions:
Dosimetric differencesbetween portal imagers on matchedaccelerators can be accountedfor by using computation kernels with
differing amountsof back-scattering materials. Kernels for multiple different back-scattering thicknesscanbeefficiently calculated.
Resultant imager-specif ic kernels may be useful for efficient pre-treatment and in-treatment Monte Carlo-based EPID dose
computations.
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