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The Gafchromic radiochromic films, in particular the EBT3 type, are a popular radiation 

dosimeter in healthcare and related research activities. Although the films’ optical density 

response is indistinguishable when irradiated with either photons or high energy protons 

(>10MeV), it was found that there was an under-response when using low energy protons 

(4MeV) in comparison with that of photons[1]. As such, an investigation was carried out in the 

LNS-INFN facility in Catania to determine if the response of Gafchromic EBT3 films to 

charged particle irradiation is solely dependent on the LET (Linear Energy Transfer) of the 

incident particle, or if there are other key parameters in play, such as their atomic mass. 

The low energy proton and carbon ion beams, accelerated by the LNS TANDEM, were used 

to deliver doses between 0.25-5 Gy to customized films of EBT3 (where a protective top layer 

had been removed from the films). Thereafter, high energy Oxygen and Carbon ion beams 

(75MeV/nucleon and 45MeV/nucleon respectively) of the same value of LET (70keV/m) 

were accelerated and directed from the LNS cyclotron to determine if the LET plays an 

important role towards the EBT3 response. For instance, if the dose responses were differed 

significantly, it would have been clear that the LET is not the main parameter. 

From the preliminary data obtained in the low-energy part of the experiment, a calibration of 

EBT3 response to high LET Carbon ion data was achieved for low doses (<3 Gy). However, 

due to some variations in the reference proton beam, causing large uncertainties at higher doses, 

further work is required to extend this calibration to higher doses. In the high-energy part of 

this experiment, the compiled data indicated that differing ion species is not a key factor in 

affecting the EBT3 response. As such, this data provides a plausible indication that the LET is 

the main parameter to be taken into account in determining EBT3 film response. 
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