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Purpose Therehasbeenrising interestin the medicalphysicscommunity to calcdate the dose
with a determnistic transportappro&h by solving the Boltzmanntransmrt equation(BTE). The
purposeof this work is to developa photontransportalgorthm basedon the discrete ordinates
(Sv) soluion of the Boltzmann equationfor fully threedimensional radothergy treatment.
Method and Materials: The Boltzmann equation was sdved in the Sy spatial, energy and
angulardiscretizatio form on anadaptivemes sothat multiresoluion canbe achievedvherever
largegradients occur.An octreelike datastructurehas been implementedor generation of

the adaptive mesh.Ray-effects inherent with the discreteordinatemethod are mitigated
by evaluatingthe sourceterm in the spheical harmonicexpanson andthrough useof the
first collision method. The integrd form of the BTE is solved with the method of

characteristicalongeach disaete direction in the Gaussan quadraturdor a giveneneagy

group. Results: The total group crosssedions and Legende momerts of group-scatteing cross
sectionswerecalculatedusingour codeMGCS To validate the algorithm seeralexamplesvere
employedto calcdate the photon fl ux distribution. The resultswere conparedwith Monte Carlo

(MC) calculationsusing EGSrrc. Comparison shows that the agreenentfor kermadistributionis

within the MC uncetainties Conclusions The discretizationof the space, angle anderergy
phasespae associaté with the Sy solutionof the Boltzmannequatiornrequiredargememory
storagespace . Howe\er, with careful implementationsuch as using adaptive mesh,the
deteministic methodcan provide an alternativeapproachfor computatio of acarae

radiologicalquantties.
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