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▌ Scaling-up DNA damage modeling to the cell population level, several 
options:
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§ Multiscale Monte Carlo simulation approach *

▌ A new Geant4-DNA-based tool is proposed:
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§ Combining the spectra, depending on the quality of the irradiating beam, to obtain the 𝑓1(𝑧)

spectrum of the cell population.
§ Calculation of the mean value (𝑧! of the 𝑓1(𝑧) spectrum.
§ Distribution of the number of tracks per cell in the population from a Poisson law with parameter 

"!
#"#$

with 𝐷$%& the value of the macroscopic absorbed dose delivered to the population.
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▌ The method cannot be validated by direct comparison with a simulation performed using the Monte-
Carlo method with Geant4 because the scale is too important.

▌ A step-by-step validation is therefore required:
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Monte Carlo simulation with the Geant4 and Geant4-DNA simulation codes (blue) 
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EVALUATION OF THE DAMAGE ASSOCIATED PER TRACK BY COMPARISON WITH MC-MODELING

Comparison of the mean number of 𝑫𝑺𝑩/𝒕𝒓𝒂𝒄𝒌 (top) and 𝑺𝑺𝑩/𝒕𝒓𝒂𝒄𝒌 (bottom)
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CONCLUSION

▌ MINAS TIRITH has been validated by comparison:
§ Well distributed dose in the population
§ Successful calculation of the mean number of damages 

per track

▌ Time saving allows to scale-up the simulation to the cell 
population level.

▌ Some observables that can influence the repair are, like 
damage location, not validated yet

▌ An experimental validation is planned by comparison with 
IRSN biological experiments.
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Thank you for your attention!

More questions?                                             yann.thibaut@irsn.fr
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