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Purpose: Accuratedetermination of radiation output from photon beams <3×3 cm2 has beenhampered by the lack of an ideal
dosimeter. Even with small volumeionizationchamber,its relatively largeaspect-radio of activevolumeand the attachedstemand
electronic cableoften introduce unintendederror. The aim of this work was to investigate the utilit y of micro thermaluminescent
dosimeter(TLD) in the experimental determination of outputfactor(OF) for small photonbeams.

Method and Mater ials: Output factor of 6MV high-dose-rate stereotactic photon beamwith field sizesof 1×1 to 3×3 relative to
10×10 cm2 weremeasured. A 0.015cm3 PTW PinPoint chamber with 2-mm innerdiameterand about5-mm longactivevolumeand
1×1×1 mm3 micro TLD cubes wereused. To minimize the volume-averagingandstem effects, a new experimentalsetupthat aligns
the chamber’slongitudinal axis to thebeam’scentral axis wasused. To minimizestatisticaluncertaintiesof TLD, a newapproachthat
util izes TLD’s doseresponseratemeasured for eachfield sizewasused for OF determination,insteadof usingthedoseresponsefor
fixed beam-on time.

Results: Output factorsmeasured by the TLD cubes(andPinPoint chamber) for 1×1, 2×2, and3×3 cm2 beamswere0.753 (0.736),
0.859(0.864),and0.891(0.901),respectively.Theagreements werebetter than2.5%.TheTLD measuredOF was consistently higher
thanthat measured by PinPointchamberfor the1×1 cm2 field.

Conclusions: Micro-TLD cube has the attributes of an ideal detector: tissue equivalent and free of stemand cable artifacts. The
measuredOF was comparable to that measured by a Pinpoint chamber. Volume-averaging across the relatively larger chamber
diameter could be responsible for the smallerchambermeasuredOF. Monte Carlo simulations using scoring volume equivalent to
eachdetector’s active volumeare being performedto quantifythis effect.


