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Purpose: Small field high energy photon beams, frequently used in stereotactic
radiosurgeryand intensity modulatedradiationtherapy, are characterized by steepdose
gradientandlack of lateral electronic equilibrium. Small field dosimetryrequiresspecial
detectors,suchasdiamonddetector, micro-ionizationchambers,or diodedetectors. In the
present study the feasibility of using Optically Stimulated Luminescence (OSL)
dosimetry in smallfield 6MV photonbeamwas investigated.

Methods and Materials: Theperformanceof the OSL in this studywasevaluatedusing
absolute and depth dosemeasurementsfor small fields of 1x1, 2x2 and 4x4cm2 with
detectorsplaced in a water tank at the central axis perpendicular to the beam. OSL
detectors(Al 2O3:C disks with diameter of 3mm) and an A16 Exradin microcylindrical
ionizationchamber(EMIC) were used to evaluatethedepthdosedistributionsof smaller
fields. The depth dosedistributionsfor field sizesof 4x4 and 10x10cm2 measuredby
EMIC were cross-compared and verified by Scanditronix CC13 ionizationchamberfor
theVarian21EX linear accelerator.Depth dosedistributionsmeasured by OSL for small
field sizesof 1x1, 2x2 and 4x4cm2 werethencomparedto thoseacquired by EMIC.

Results: For the4x4 and10x10cm2 field sizes, theEMIC dataarein excellent agreement
with the CC13ionizationchamber data. Whencompared the depthdosecurvesobtained
usingthe OSL techniquesagainst the EMIC data, the differencewas≤ 1.9%, 0.9% and
1.9%for 1x1,2x2,4x4cm2 respectively, for depths between 10 mm to 150mm. Thedata
are currentlybeing analyzedandwill bepresented.

Conclusion: This is the first time that OSL dosimeterswere investigatedfor small field
dosimetry. Preliminary resultsindicated that the OSL dosimeters canbe usedto provide
accuratedoseestimates and could be a promising alternativedetectorfor small field
dosimetry.


