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Purpose: To use MCNP5to compare and contrasttherecommendationsfoundin NCRP
49 andNCRP151pertaining to neutronshielding.

Method and Materials: An Elekta SL25 acceleratorheadwith nominalpeak energy of
18MV was modeledin MCNP5andverified against known measuredbeam
characteristics.Neutronangular and energydistributionsproducedby theElektaSL25
werecalculatedusingthe photoneutron productionfeatureof MCNP5. Theseneutron
distributionswerethen usedassourcetermsfor shieldingcalculationsin simulated
treatmentvaultsdesigned to either NCRP49 or NCRP 151standards.

Results: Theneutronpenetrationcalculationsindicatethatshieldingfor megavoltage
teletherapyunits,i.e. thosewith energies greaterthan10MV, shouldincludematerials
designedto preventneutronleakage.A quantitativeassessmentof neutrondose
contributionsto personnel outside of thetreatmentvaultswill bepresented.

Conclusion: Althoughthephenomenonof photoneutronproduction hasbeenwell known
for some time recommendationsfor shieldingtheseneutronsin megavoltageteletherapy
settingsarerelativelyrecent.This studymaybeusedby those institutionsconsidering
upgrading existingunitsto oneswith higherenergiesor by newsitesto justify theadded
expenseof incorporatingshieldingaimedat preventing neutronleakage.


