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Purpose:To evaluate thedosimetric propertiesof a two-dimensional(2D) diodearray detectorin passive-scatteredprotonbeams(PSPBs).

Materials and Methods: Thediodearray detector, MapCHECK™,wascharacterizedfor PSPBs. Therelativesensiti vity of diodesandabsolute
dosecalibrationweredeterminedusing a 250 MeV beam. The measuredpristine Braggcurves(PBCs) by MapCHECK™ werecomparedwith
the results of an ion chamber(IC) using a rangeshift method. The water-equivalentthickness(WET) of MapCHECK™ buildup was also
determined. The inversesquaredependence,linearity, andotherprotondosimetric quantitiesmeasured by MapCHECK™ were also compared
with IC. The changeof absolute doseresponse of MapCHECK™ as a function of accumulated dosewas used as an indicator of radiation
damage. 2D dosedistribution with andwithout compensator weremeasuredandcompared with treatmentplanningsystem(TPS) results. To
facilitate thecomparison, in-house softwarecalledMU Scaler,wasdeveloped.

Results: Themeasured PBCsby MapCHECK™ arevirtually identicalto thosemeasured by IC for 160,180, and250MeV protonbeams. The
WET of MapCHECK™buildup is determinedto be 1.7 cm. The inversesquare result of MapCHECK™ is the sameasthe IC results,within
±0.4%. The linearity of MapCHECK™ is within 1% comparedto IC data for MUs largerthan 10. Al l otherdosimetricquantities arewithin
1.3% of IC results. The absolute doseresponseof MapCHECK™hasbeenchangedby 7.4% after accumulating total doseof 170 Gy. Good
resultsare observedfor 2D dosedistribution for patienttreatmentfields with and without compensatorwhen comparedwith TPSresults.

Conclusions: MapCHECK™is a convenient anduseful tool for 2D dosedistribution measurements of PSPBs. Variation of doseresponseof
MapCHECK™with total accumulateddoseshouldbecarefully monitored.


