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Purpose: To compare calculateddose ratesandphotonspectrafor theXoft Axxent™ electronicbrachytherapysourceusingthe
MCNP5andEGSnrcMonteCarlo codes.

Method and Materials: The sourcewasmodeledusing cavity.cpp, which is a Monte Carlo usercode distributedaspartof the
EGSnrcC++ classlibrary.The samedimensions andmaterial compositionswere usedin EGSnrc aswereusedin MCNP5by
Rivardet al. (Med. Phys. 33,4020–4032,2006),with theexception of anapproximationfor theplasticcoolingcatheter.Both codes
wereusedto calculate thedoseto waterat 1 cm along thetransverseaxis of thesource, theair kermaat 100cm from thesource, and
thephotonspectrumin vacuum at 1 cm from thesource. Air kerma wasalsoscoredat 1 cm in vacuumusingtracklength estimator
tallieswith bothcodes.

Results:Severalvariancereduction techniqueswere available in MCNP5 thathelpedincreasetheefficiencyof thesimulations
relativeto cavity.cpp. Therewere no signifi cantdiff erencesbetweenthecalculateddoses to wateror theair kermaat 100cm with
the two codes, but this could be dueto thepoorstatisticsin thecavity.cpp simulations(2-3%). Theair kermaat 1 cm in vacuum
was3.8%± 0.4%higher in cavity.cpp comparedto MCNP5,which canbepartially attributedto thetungstenL-shellfluorescent
photonspresent in thecavity.cpp photonspectrum.

Conclusions: EGSnrcandMCNP5produced verysimilar doseratesand photonspectra for the Axxent™sources, but thestatistics
werepoor for theEGSnrc simulations. Onceaccurate photon spectra areknowntheycanbeusedto calculatethecorrections required
to develop a primarymeasurementstandardfor thesesources.
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