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Complex dose estimation: inhomogeneity in 
radionuclides deposited, residence times, decay

De Cort et al. 1998 SGU

Cs-137 from Chornobyl deposited over Europe, Sweden, 
and Gävle area in Sweden

àJustification for individualised (external) dosimetry



Retrospective dosimetry methods

• Biological
– chromosomal aberrations, lymphocytes, radionuclides 

in the body, etc.
• Physical  

– TL*- and OSL** materials, EPR***, radionuclides in the 
body.

• Mathematical  
– Monte Carlo calculations (based on in situ 

measurements). 

*Thermoluminescence; **Optically Stimulated Luminescence; ***Electron 
paramagnetic resonance



Optically stimulated luminescence 
dosimetry
Retrospective- and prospective dose determinations on an 
individual level

• Energy is stored in crystalline defects (quartz, feldspar, salt, and 
others) when exposed to ionising radiation

• Energy is released, as luminescence, when the material is 
stimulated by heat (TL) or light (OSL)
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OSL dosimetry with fortuitous materials

Collection of personal 
materials

Unintentional exposure (OR 
NOT) to ionising radiation

In situ or ex situ read-out (+calibration/pre-determined curve)

Analysis of OSL signal vs absorbed (whole-
body) dose – estimation of effective dose

Reporting of estimated 
doses (if in situ – potential 
for triage support)

https://doi.org/10.1016/j.ra
dmeas.2017.04.012
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Salt (NaCl) for OSL dosimetry 

• Dosimetric properties of (NaCl pellets)
– Minimum detectable dose ~10 µGy (normal bkg. 

radiation ca. 3 µGy per 24 h)
– Reproducibility: ca. 2%
– Dose-reconstruction:

• Pros./cons.: must be kept shielded from light



Salt as a prospective OSL dosemeter
o A cost-effective and available alternative to conventional 

detectors and methods for radiation dose determinations

+ =

€1 €1000



Salt as an OSL dosemeter

• 102 different salts from 47 countries and 6 continents

See Waldner L. thesis (2020) for the full list of salts investigated: 
https://portal.research.lu.se/en/publications/optically-stimulated-
luminescence-dosimetry-with-nacl-pellets-dos
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NaCl pellets – applications within 
environmental radiology

Health Phys. 103(6):740Y749; 2012



NaCl pellets – applications for CT
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Effective dose: 5.6 mSv

Estimated effective: 3.7-4.9 mSv



NaCl pellets – clinical applications
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Why NaCl pellets? Why OSL?

NaCl: 
ü Cheap 
ü Common
ü Good luminescence 

properties
ü No need for pre-treatment

NaCl pellets:
ü Uniform
ü Higher reproducibility

OSL

Readers

Cheaper Portable

Network In situ +
No need of 
external power

à No need of N2

Rapid 
results



NaCl properties vs. other dosemeters



Performance

Tested for β & γ

SUERC à 5 pellets 
together

Detection limits:
• OSL à 3 µGy

• IRSL à 50-80 µGy

OSL and IRSL dose response for 
irradiations with 90Sr/90Y, for all 3 readers. 



Potential in war-time
• No need for power supply 
• Low-cost à building a larger network of readers
• In situ à overcomes the difficulty of transporting samples 

through borders
• No limitations due to communication disruption during war
• Linear response to dose à Ability to retrieve the dose
• Low detection limit à can relief even the “worried-well”
• Higher residuals à re-reading the same samples
• Combination of IRSL and OSL
• Helpful for triage à can even read many samples together 

and do 1-1 analysis only to batches that the dose appears 
higher than the threshold 



RRADEW - Resilience to RADiological 
Events in Wartime

• WP4 (Ukrainian case study)
• Develop information material to the public 

– Packaging material & method, optimal positioning on 
the body, labelling, general information

• Study optimal ways of broadcasting the information
• Establishing workflow for the chain packing-collection-

readout-reporting back the results
• Testing parts or the whole chain of the proposed guideline 

for using NaCl as a “folk-dosemeter”



Maria.Karampiperi@med.lu.se
Christian.Bernhardsson@med.lu.se

https://www.msf-malmo.lu.se/

Thank you for your attention!


