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Purpose: The interest in the Optically Stimulated Luminescence (OSL) technique for radiotherapy dosimetry originatesfrom
its precision and advantages over thermoluminescence(TL) technique.Previouslywe demonstrated that a precision of <0.7%
for a single measurement can be achievedusing the appropriate readout methodology. In this study we useda newly designed
dosimeter holder to improve the dosimeter positioning and demonstratethe accuracyof the OSL technique for determining
the percent-depth-dose (PDD) in a variety of photon and electron beams.

Method and Materials: PDD curveswere obtainedwith the OSL technique for 6 and 18 MV photonsbeams,and 6, 9, 12,16,
and 20 MeV electron beams.The Al2O3:C OSL dosimetersplacedon dosimeter holder were ir radiated in water phantom at
different depths.The holder is madeof a Plastic WaterTM frame with thin nylon stringsrunning acrossthe frame to support
the dosimeters, improving the dosimeter positioning. The OSL measurements were performed using an automated Risø
TL /OSL-DA-15 reader without monitoring the massof the dosimetersor the reader sensitivity.

Results: In the low-gradient region of the depth-dose curvesthe differencebetween the OSL and ionization chamber PDD was
typically lessthan 1% for all beams. In the high-gradient region, the distance-to-agreement wastypically lessthan 1 mm. The
reproducibility in the position of the dosimetersshow that the maximum differencedue to position around dmax (depths
between 8 and 16 mm) was 1.1% for 6 MeV electron.

Conclusion: Using accurate posit ioning deviceand proper data analysis technique the OSL demonstrated highly preciseand
accuratedosereadingsfor variety of photon and electron high energybeams.Theseresults show that OSL is a viable
alternative to TLDs, offering an easy readout method and additional advantagessuchasthe absenceof dose-rate or
temperature dependence.


