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Purpose: K-edgecapture radiotherapyusingmonochromatic, keV x-raybeams necessitates accompanyingdosimetrymethods.This
work comparesradiochromic fil m andion chamberdosimetrymethodspotentially suitablefor use with monochromaticx-raybeams.

Method and Materials: X-rays wereproducedat theLSU CAMD synchrotronby passing a 1.3-GeV electron beam(≈200-mA)
through a 7-T superconductingwiggler. Theresultingpolychromatic beamwaspassedthrougha doublemultilayermonochromatorto
generatean approximately0.1×2.8-cm2, 35-keV x-raybeam. A 2.5×2.8-cm2 broadbeam wasproducedvia oscillationof phantomand
dosimetersby a triangular waveform. Central-axis depthdose wasmeasuredin a 10×10×12.5-cm3 PMMA slabphantom using
5.12×5.12-cm2 GAFChromic® EBT films andan air-equivalent,cylindrical ion chamber(0.23-cm3).  Films weredigitizedusing the
redchannel of a flatbedscanner, andpixel valueswereconvertedto doseusing both6-MV x-rayand125I brachytherapyseed
calibration curves. 125I doseswerecalculatedusing AAPM TG-43 formalism. Ion chamberchargereadingswereconvertedto dose
usingthe AAPM TG-61 protocol for kilovoltagex-raybeamdosimetry.

Results: Measurementsin a PMMA phantom yieldedfilm depth-dosecurvesfrom fil m thatwere2.5-4.4%higherthanthosefrom the
ion chamberfor depths of 0 to 9 cm whenusingthe125I seedcalibration.Using the6-MV x-ray dosecalibration for film resulted in
doses approximately 35% lower dueto a significantly differentfil m calibration curvecomparedto that using125I seeds.

Conclusion: Thesemethods should besuitablefor futuredosemeasurementsrequiredfor cell and smallanimal irradiations.The
discrepancybetween6-MV x-rays and125I seeds is contrary to previously reportedresults andcurrentlyunderinvestigation.


