Characterization of Radiation Fields Using OSL with
Flux-Grown Al,O;-based Detectors

Francisco Reis

Project Supervisors: Cristiana Rodrigues (MSc), Joao Gentil Saraiva (PhD)

LIP Summer School, September 4th, 2025

! ? I F cn e
! Ciencias
i4 ULisboa

il

ol |/ ([




Dosimetry and OSL

» Dosimetry — Measuring amount of ionizing radiation absorbed by matter (Dose [J kg']);

» Optically Stimulated Luminescence (OSL);
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Motivation

» Medical applications - patient and staff dose monitoring;
» Micro/nano dosimetry — Achieve cell level resolution;

» Advantage of OSL dosimeters — Reusability (through annealing), cost/benefit;
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Methodology

RISO TL/OSL Reader

» 3 types of crystals used:
* BeO crystal;
* Al,0O;:C commercial crystal;

*  ALO;:C,Mn(IV) crystal;

» OSL measurements with RISO at C2TN;

Guide to The Ris¢ TL/OSL Reader, April 2021 DTU Department of Physics
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Experimental Setup
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Methodology

Work Structure

1) Source Characterization Tonization RC Film
Chamber
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Methodology
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Stabilization Measurements

TIonization Chamber

Small Variations
(= 2%) /

» About 30 measurements taken at:

» Compromise between equipment safety and irradiation
time /-
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Half-Value Layer (HVL)
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Profile with RC film
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Detector Response

RC film response

» 1 cm? Gafchromic XR-RV3 films (0.2-10 Gy
range)

» Pulses of 20 s until desired doses reached (1, 2.5,
5, 7.5 and 10 Gy)

» 24 bit color, 600 x 600 dpi scans

» ImageJ used to obtain Gray Values (mean,
integral) in ROI (0.85 cm?)
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Passive Detectors - RC film
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1 Marroquin et al, 2016, Evaluation of the uncertainty in an EBT3 film dosimetry system utilizing net optical density.
Journal of Applied Clinical Medical Physics, Vol. 17, P466-481

» Holm et al, 2021, Physica Medica, Vol. 87, P123-130
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Passive Detectors - RC film
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Howard ME, Herman MG, Grams MP. Methodology for radiochromic film analysis using FilmQA Pro and Imagel). PLoS One. 2020
May 21;15(5):e0233562. doi: 10.1371/journal.pone.0233562. PMID: 32437474; PMCID: PMC7241712.
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Detector Response

Passive Detectors - Crystals
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Passive Detectors - Crystals
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» Al,O5;:C are more sensitive than the rest
(4.07e08 cts/Gy);

» Better reproducibility with BeO;
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Conclusions and Future Work

Conclusions:

» Crystals as a better alternative for passive dosimetry

» Integral is a better dose estimator (linear relationship)

Future Work:

» Compare with Monte Carlo-TOPAS simulations
» Methodology optimization

» Further research with more data and range
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