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Purpose: To determinethe impact of Cerenkovlight on radiographic film responseandto recommenda methodologyfor correcting
absolutedosemeasurementswhenusing barefilm, but calibratedusingprepackagedfilm.

Method and Materials: The Gammex RMI Film Dosimetry Cassette Model 436-AST (Solid Water) and two in-house cassettes
(white opaque,high-impact polystyrene)werestudiedusing KodakXV or EDR2film. Films wereexposed perpendicularto 16-MeV
electron(15×15cm2) or 6 MV x-ray (20×20cm2) beams.Films wereoriented suchthat quadrant#1 hadbarefilm; quadrant #2 had
fil m coveredby theprepackaged white paper;quadrant#3 hadfilm in its prepackagedcontainer;and quadrant#4 hadfi lm coveredby
the prepackagedcarbon jacket. To account for beamasymmetry, doseresponsefor each quadrantwas normalizedto that in the
corresponding quadrant of a film irradiatedin the carbonjacket, which blocked phantom-producedCerenkov light. A prepackaged
fil m, irradiatedusing a multi-exposure technique,provided thedose-responsecalibration.

Results: The “carbonjacket only” dose valuesaveraged96.1%of the “prepackaged”dosevalues,indicating that the prepackaged
white paper producedCerenkovlight thatincreasedfilm responseby 4.0%.No significant differencedue to radiationmodality or film
type was evident. The “white paperonly” dosevaluesrangedfrom 103.6-107.5% of the “prepackaged” dosevalues,indicating that
Cerenkov light from the phantommaterial contributed to an increasedfilm response.For white opaque, high-impact polystyrenethe
“bare film” dosevaluesrangedfrom 102.2-109.6% of the“prepackaged” dosevalues,dependingon phantom andmodality. For Solid
Water the“barefilm” dosevalue was 117.3%of the“prepackaged”dosevalues.

Conclusion: When making absolute dosemeasurements using barefil m and calibrating using prepackaged fi lm, a correction for
excessfil m responsearising from Cerenkov light is required,and thereportedquadrantmethodis recommended.


