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Purpose: Estimateproductionof promptanddelayed activation productsfor 18 MV sourcein VarianClinac2100C. Thework
supportsAAPM taskgroup TG-136on assessinghazards to therapy staff dueto activation.

Method and Materials: A detailedmodelof the VarianClinac2100Cwasdevelopedin MCNPX. An 18 MV photonbeamwas
produced by impingingdouble Gaussian-shaped electronparallelbeamon a tungstentargetwith averageenergyof 18.3MeV. The
relativeneutronyields from photonuclearinteractionsin themajorcomponentswerecalculated.In addition, severalneutronfluence
talliesweregeneratedaroundtheaccelerator head. Anothercalculationwasdonein orderto maptheneutronfluencethroughoutthe
entire accelerator geometry.Two activationlibrariesACTL andJEFF wereconsideredin thesimulations.

Results:Themajorityof theneutronswereproducedin theprimarycollimator andjaws asa resultof thesecomponentshigh-z
composition (W). Also, more than98%of theneutronswereproduced in primarycomponents.Theneutron fluencetalliescalculated
at variouslocationsaroundthe acceleratorareconsistentwith previousstudies.

Conclusion: Theneutron yield in primaryaccelerator componentsandneutronfluencemapacrosstheentire accelerator geometry
werecalculated. Theorigins of photonuclearproducts insidetheacceleratorallow thedetermineactivationrates to bedetermined.
Oncethe activation ratesare determined, subsequentcalculationscanbeperformedusing detailed anatomical humanmodelsto assess
theunwantedactivationdose to therapystaff,physics staff,engineering staff, patients,andpatient’sfamily members.


