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Purpose: To determine theresponseof various detectors in thecommissioning of narrowfield
megavoltagephotonbeamsfor a micro-MLC basedradiosurgery system.

Method and Mater ials: We commissionedboth a standardanda high dose rate6 MV photon
beamsfroma Trilogy unit (Varian Medicalsystems, Palo Alto CA) for the pencil beamalgorithm
using a micro-MLC basedRadiosurgerysystem(BrainLAB AG Germany).

Thelossof lateralequilibrium,high dosegradients,andspectralchangeswithin high energy
narrow photonbeamsimposesrestrictionson detectorcomposition and size usedfor relative
measurements.We investigatedthe responseof two p-type Si-diodes(Scanditronix photonand
stereotactic diodes),a diamond (PTW) detector,a cylindrical (Scanditronix RK chamber)anda
micro-ion-chamber(ExradinA16) for depth doseand relative output measurements.

Results: Percentdepthdosemeasurementswith photondiode(guarded) yieldedconsistently
highermeasurementsby 1-2% comparedto ionization chamber results for largerdepths with
increasing field sizes.Stereotacticdiodemeasurementsof depthdosesfor field sizes≥18x18mm2

yielded1-2% lower valuescomparedto ionizationchamber results.For field sizes≤12x12mm2

photondiodedepthdose measurementswerehigherby 1-5% at depths > 5cmcomparedto those
measuredby stereotacticdiode.Therelative output factors measuredby photondiode,diamond
detectorand bothion chamberswere within 1% agreementwith eachother for all field sizes≥
30x30mm2. Thestereotacticdiodemeasurementswere lower by ~2.5% for all but thesmallest
field size of 6x6 mm2 comparedto otherdetectors.Relativeoutput factors for thehigh dose rate
beam were higherby 2-4% for fields < 18x18mm2 comparedto thestandard6 MV photonbeam.

Conclusion: Measurement of relative outputfactors anddepth dosesfor megavoltage narrow
photonfields requiremultiple detectorsto correctly estimatethetrueresponse overtherange of
measurements.


