AbstractID:7253Title: NeutronDoseEquivalentat Depthin a Phantom

Purpose: Neutronsarea byproduct of high-erergy radiotherapy Althoughtheseneutonshavebeenstudiedthoroughlyin air, little
work hasbeendoneto study theseneutronsat degth in thepatient This study evaluateshefluence,energy, andaveragequdity factor
of neuronsasa functionof dept in water.

Method and Materials: MCNPX wasusedto developa MonteCarlo modelof a Varian2100acceérator operatecht 18-MV. This
modelwas usedto calculatethe neuron fluenceandenergyspectran air andat depthsin waterbetweer0.5cmand19.5cm.The
quaity factor wasalsodetemined,basedon the cakulatedspectrumandmoncoenegeic quality factors andkermafactors.

Results: Comparedo the fluercein air, the presene of aphanbmled to an increasein thefluence dueto increasedscatter At
increasingdepthin thephantom,the fluenceremainechearlyconsaintuntil a depthof 3.5cmandthendecreasdat deepedepths.
Theaveaageneutron enegy deaeaseduntl approxinately 7.5 cm deph and then remainechearlyconstantit degoer depths. The
qualty factordecreasefrom 16.7 (at 0.5 cmdepth) to 13.9at (19.5cm depth).The percentdepthdoseequivalentcurvegeneratedy
the neutronspecta producedby a medcal acceleratowasfoundto bedifferentfrom a previouslypublishedperceit depthdose
equivalert cunve geneatedby mono-energeticneutronsof the sameaveageenergy.Usingmonaenegeic neutronsoverestmatedthe
doseequivalentby up to 20% and underestatedthe doseequivalenty up to afactorof 3 atdeepdephs.

Conclusion: Theneuron fluen@ andspectrumchangedsutstantialy with depth,asdid the neutronquality factor. Therefore,when
the neutrondoseequivalentin apatiert is being evaluatedit is necessaryto evaluateheneution spectrumandquality factoratthe
relevantdepth.



