AbstractlD:9345Title: MonteCaio investigdion of thenew Cyberknfe with a high doserate

Purpose: This work is aimed a improving bean charactestics by Monte Carlo simuations of
the new 6MV Cybeknife (Accuray Inc, Sunnyalle, CA) linear accelerator(LINAC) with an
800MU/min doserate.

Materials and methods: The BEAMnrc codewasusedfor the linac simulationandthe MCSIM

codewasusedfor dosecdculationsin awaterphantom.The newlinac desig includeda thinner
tungstentarget with coppe badking and an aluminum plug insertedin the primary collimator
opening The lead slababovethe ion chambe wasremovedfrom the old mocel. The effects of
the aluminumplug with differentlengh, the impact of the seded ion-chamberon the bean and
the effects of the dimensons of the primay collimaor openingwere also investigatedfor

optimal beamcharacteristis.

Results: After manyiterationsof trial anderror with the electronparameters,the final electron
enggy was chosento be 6.8MeV and a panllel circular electronbeamwith a 2.5mmFWHM

Gausiandistributionwas usel as the initial electron source.The agreementon PDDs anddase
profiles betweerMonte Calo simulaions andmeaurementswasexcellentfor all the core sizes.
Reducingthelengh of thealuminum plug from 9.58mmto 4.58mmled to a4.3%increasein the
dose rate,a slightly softer bean andlittle changeto the doseat the buildupregon. Replacing the
openion-chanber with the sealed ion-chanbe led to a 4% increasein the dos rate and no
significant changen the relative dosedistribution. Reducingthe straightportion of the primary

collimatar openingfrom 3.05cmto 1.05cm led to muchflatter doseprofiles.

Conclusions: Monte Carlo simulationswere performed succesfully for the newlinac geomery
of the 800MU/min Cyberknifesystem.The linac geometrycan be modified to further improve
thesygemperformance.



