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Purpose: This work is aimed at improving beam characteristics by Monte Carlo simulations of

the new 6MV Cyberknife (Accuray Inc, Sunnyvalle, CA) linear accelerator(LINAC) with an

800MU/min doserate.

Materials and methods:TheBEAMnrc codewasusedfor thelinac simulationandtheMCSIM

codewasusedfor dosecalculationsin a waterphantom.Thenewlinac design includeda thinner

tungstentarget with copper backing and an aluminumplug insertedin the primary collimator

opening. The leadslababovethe ion chamber wasremovedfrom the old model. The effects of

the aluminumplug with differentlength, the impact of the sealed ion-chamberon the beam and

the effects of the dimensions of the primary collimator opening were also investigatedfor

optimal beamcharacteristics.

Results: After manyiterationsof trial anderror with the electronparameters,the final electron

energy was chosento be 6.8MeV and a parallel circular electronbeamwith a 2.5mmFWHM

Gaussiandistributionwas used as the initial electron source.The agreementon PDDs anddose

profiles betweenMonteCarlo simulations andmeasurementswasexcellentfor all thecone sizes.

Reducingthelength of thealuminum plug from 9.58mmto 4.58mmled to a 4.3%increasein the

dose rate,a slightly softer beam andlittle changeto thedoseat thebuildupregion. Replacing the

open ion-chamber with the sealed ion-chamber led to a 4% increasein the dose rate and no

significant changein the relative dosedistribution.Reducingthe straightportion of the primary

collimator openingfrom 3.05cmto 1.05cm led to muchflatter doseprofiles.

Conclusions:Monte Carlo simulationswere performed successfully for the new linac geometry

of the 800MU/min Cyberknifesystem.The linac geometrycanbe modified to further improve

thesystemperformance.


