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Purpose: To investigate dosimetric propertiesof optically stimulated luminescent detectors(OSLDs) and their application to
proton, electronand photon radiotherapy relating to their energydependence,linearity, reproducibi lity and usein small field
measurements.

Method and Materials: The OSLDsusedare 0.7cm diameter, 0.02cm thick plastic disks containing Al 2O3:C in a light-tight
plastic holder available as InLi ght/OSL Dot detectors (Landauer, Inc). For the small photon field measurements the sensitive
diameter of the detector wasreduced to 0.05cm by making a pin-hole in the holder. The thermoluminescentdetectorswere
0.3x0.3cm2, 0.038 cm thick chips. A micro-MOSFET dosimeter wasusedfor the small field measurements.A Varian Cl 2100
provided 6 and 18 MV photons and 6-20 MeV electrons. A Philips RT-250 provided photonsfrom 80-250kVp. Three proton
facilit ies in the United Statesprovided the proton irr adiations.

Results:Irradi ation of detectors followedby optical bleaching for doseincrements of 0.5Gy from 0.5-4.0 Gy up to 30 Gy
showedlessthan 1% variation in their relative sensitivities. Doseresponsefor the megavoltagephotonsand electronswas
independentof energywhile for protonsit was3% lessthan for 6 MV photons. The responseto kilovoltagephotons increased
inversely with energyfrom 30-300% relative to 6 MV photons. Supralinear ity wasobserved at doses above1.5Gy. Measured
output factors, Spc, for 6 MV at 5 cm depth for 0.5x0.5-3.0x3.0 cm2 fields agreedwith the other detector measurements.

Conclusion:Theseresultsdemonstrate their potential for applicationsin megavoltageproton, photon and electron
radiotherapy. Their favorable properties includerelative energyindependence,doselinearity below 1.5Gy, dose independent
relative sensitivi ty and usein small field dosimetry. Their responsevariation for kilovoltagephotons is due to their higher Z
relative to water.
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