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Purpose: To design the new generation of dosimeters that incorporate carbonfiber materialsassensingcomponents for dosimetric
measurements in radiotherapy.Method and Materials: A carbon fiber dosimetermainly consistsof a carbonfiber sheetassensing
material andtwo PMMA slicesasholders. The carbonfiber sheet wassandwichedbetweenthe two PMMA holders, eachhavinga
hole with 1.8 × 1.8 cm2 dimension.Copperelectrodesweremadeon one PMMA holder to makeelectrical contacts.The dosimeter
wasconnectedto a resistorarray in serial. A Dose1 digital electrometerwasused to measuresignalsoutput from the dosimeterin
real-time. Both 6 and 15 MV photonbeams generated from a Varian Clinac 21 EX medicallinear accelerator wereused to test the
dosimeter.Radiation dosimetric measurements were carriedout by varying the doserates, total dose,andfield sizesto characterize
various properties of the dosimeter. Results: This carbonfiber dosimeter responded to different ionizing radiation beamswith a
change in currentamplitude. For both 6 and15 MV photonbeams, whendose ratewasvaried from 100 to 600 MU/min, thecurrent
changesmeasured by the dosimeter increased. The similar results were observed in diamond dosimeters.When the dosimeterwas
irradiated with total dose rangefrom 100 to 600 MUs for 6 MV photon beams,excellent linear responses were displayed.The
dosimetermeasuredincrease signals with field size increasedfrom 0.5 × 0.5 cm2 to 1.8 × 1.8 cm2. Conclusion: The carbon fiber
dosimeter displayedexcellent linear responsesto total doseandwasable to providereal-time informationon doseanddoserateat the
sametime. The dosimeteris expected to offer a higher spatial resolution by miniaturizing the physical size of the carbon-based
dosimeterdesign.


