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Purpose: Our institutionwill soontake deliveryof theMonarch250CompactProtonTherapyUnit (Still River
Systems). We performedfacility shielding calculationsthataccountedfor theproducedneutron flux.
Method and Materials: Workloadassumptions (80Gy/day)yieldedthenumberof protonsproducedperday.
Thevendor did not provideextraction efficiency, neutronyields from thetreatmentfield shapingsystem,or
neutron yield estimatesfrom the synchrocyclotron. To providea conservativeneutron yield we assumed; the
largest scatteredfield sizeandcompleteportalblocking, conservatively low cyclotronproductionefficiency
(25%), and a high quality factor (20) for neutrondoseequivalentcalculations. Neutrons wereassumedto be
produced at theisocenterlocation,by stoppingthe SOBPprotonsin a Cu target. Theroomdesignincludesa
sub-floor to allow rotationof theacceleratorbelowthe sub-floor level. Classicalanalyticalmethodswere used
to calculate requiredbarrier thicknessesbasedon neutronyields, accountingfor angulardependences,andbased
on concrete (standardor high density (HD)), earth,andsteel. Mazecalculationsusedanalyticalapproaches,
heavily influencedby thenumber of bouncepaths,andmazearea. Conservativeuseand occupancyfactors
wereused.
Results:Theshieldingcalculationsresultedin barrierthicknessessimilar to existingproton facilities; from 4ft
to 6.25ft of HD concrete. Somedesign featuresincluded;reducingthemazeceiling heightto reducethe source
areaof scattered neutrons,adding anadditional leg at thedoorentranceto allow for anunshieldeddoor,and
adding steelto surroundunavoidable barrier voids. To reducecost, thebarriersthat did not shieldoccupy-able
space,usedstandard concrete.
Conclusion: Theneutron yield from theMonarch 250is unknown,soconservative valueswereusedin the
shielding calculations. Vault design strategiesweredevelopedto reduceoverall construction cost. We allow
for contingenciesif we underestimatedany barrierthickness.


