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Purpose:
Theaccuracyof dosimetric parameters,suchaswater-to-air stoppingpower ratios, directlyaffectstheaccuracyof a beamcalibration.
This study investigatesthevariation of dosimetric parameters,suchasenergy spectrum,water-to-air stopping powerratios,energy
absorptioncoefficient, etc., asa function of field size anddepthin waterfor small radiosurgeryphotonbeams.

Method and Materials:
TheMonteCarlosimulationtechniques wereused in this study. Theacceleratorheadgeometriesof a VarianTrilogy were simulated
in detail including two designs of flatteningfilt ers:one for a conventionaldoserate(100-600MU/min) andthe other for a high-dose
rate (1000MU/min) 6 MV beam. The designof theflatteningfil ter to produce a high-dose ratebeamlimits its maximumfield sizeto
10x10 cm2. Theinvestigatedfield sizesrangefrom 0.5cm in diameterto 10x10cm2 and depthsrange from 0-50 cm in water.

Results:
Although therearenoticeable dif ferencesin the spectrumdistributions for beamswith differentflatteningfi lters,thevariationsin
calculatedwater-to-air stoppingpowerratios (SPR)arewithin 0.2%.Thevaluesof calculatedwater-to-air SPR asa functionof field
sizeanddepthin a waterphantomshowa maximum variationof 0.4% and1% respectively.Themeanenergyof photonsincreasesas
depth increasesat a rateof 22 keV/cm for small fields.

Conclusion:
Thereis aninsignifi cantvariation (<0.4%)in water-to-air stoppingpowerratiosbetweena small narrowfield anda reference10x10
cm2 field. Thereis negligible dif ference(0.2%)in water-to-air SPRbetweenbeams with two very differentbeamflatteningfilters.
Variations of water-to-air SPRarenot significant betweensmallandlargefield. Hencecorrectionof water-to-air SPR betweena
reference field anda small field is negligible in thedosemeasurementfor thesmall field.


