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Purpose: Therehasbeenrising interestin the medicalphysicscommunity to calculate the dose
with a deterministic transportapproach by solving the Boltzmanntransport equation(BTE). The
purposeof this work is to developa photontransportalgorithm basedon the discreteordinates
(SN) solution of the Boltzmann equation for fully three-dimensional radiotherapy treatment.
Method and Materials: The Boltzmann equation was solved in the SN spatial, energy and
angulardiscretization form on anadaptivemesh sothat multiresolution canbeachievedwherever
largegradients occur.An octree-like datastructurehas been implementedfor generation of
the adaptive mesh.Ray-effects inherent with the discreteordinatemethod are mitigated
by evaluatingthesourceterm in thespherical harmonicexpansion andthrough useof the
first collision method. The integral form of the BTE is solved with the method of
characteristicsalongeach discrete direction in theGaussian quadraturefor a givenenergy
group.Results: The total group crosssections and Legendre moments of group-scattering cross
sectionswerecalculatedusingour codeMGCS. To validate the algorithm, severalexampleswere
employedto calculate the photonflux distribution. The resultswerecomparedwith Monte Carlo
(MC) calculationsusingEGSnrc. Comparison shows that theagreement for kermadistributionis
within theMC uncertainties. Conclusions: Thediscretizationof thespace, angleandenergy
phasespace associated with theSN solutionof theBoltzmannequationrequireslargememory
storagespace.However, with careful implementationsuch as using adaptivemesh,the
deterministic methodcan provide an alternativeapproachfor computation of accurate
radiologicalquantities.
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