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Purpose

Micrometer-scale spatial resolution and sensitivity to low doses remain a challenge for radiation dosimetry,
however, these are essential to advancing areas of radiation therapy and understanding health risks from low
dose radiation exposures. The purpose of this work is to develop a new approach for high spatial resolution
dosimetry based on Raman micro-spectroscopy scanning of radiochromic film that provides improved sensi-
tivity to low doses, an extended range for the dose-response curve in addition to high dose uniformity.
Methods

Samples of EBT3 radiochromic film (RCF), were irradiated at a broad dose-range of 0.03-50 Gy using an Elekta
Precise clinical linear accelerator. Raman spectra were acquired with a lab-built Raman micro-spectroscopy
setup involving a 500 mW, multimode 785 nm laser. The custom optical design enabled the concurrent collec-
tion of Raman spectra from the RCF active layer and the polyester laminate. Raman spectra were corrected for
background noise and instrument spectral deviations. Spectra were normalized to the intensity of the 1614
cm-1 Raman peak corresponding to the polyester laminate which was shown to be unaltered by radiation.
The peak intensities at 1445 and 2060 cm-1 Raman bands in the active layer of the RCF were used to generate
a dose-response curve. Dose uniformity was assessed by taking the ratio of two Raman peak intensities in
the active layer.

Results

Radiation induced changes in the RCF were measured for a wide range of doses from 0 to 50 Gy. The gen-
erated dose-response curve followed a linear trend until 10 Gy. The dose non-uniformity determined from
averaging spectra over a pixel size of 15 pm was determined to be less than 2% for doses greater than 0.15 Gy.
Conclusions

This work highlights the potential of Raman micro-spectroscopy to produce meaningful dose-estimates that
could support applications that require high spatial resolution dosimetry.
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