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Introduction RITRACKS: simulation of the radiation track RITCARD: simulation of CAs

e Chromosome aberrations (CAs) are one of the effects structure - The program RITCARD is composed by three
of radiation exposure and are used as a biomarker. - Radiation interaction with water produces radiolytic parts.

e« A new simulation program, named RITCARD species such as H-, -OH, H,, H,O.,, e, etc. | |
(Radiation induced tracks, chromosome aberrations, . The code RITRACKS (Relativistic lon Tracks) was Calculation of chromosome breaks. This part
repair, and damage) was developed to simulate developed to simulate detailed stochastic radiation '€duires pre-calculated simulation resufts:
radiation-induced CA [1]. track structures of ions of different types and ENEIgIES - mme-dopendont 3b vorel some map i imadiated volume, carulated by RITRACKS.

e RITCARD I1s used with the program RITRACKS [3] - zrgelljk:r;)rc;ceut;srZt]gtlgerizetcr:]t(ieo\r/\gxgcleg/\éieen RW and voxels, with probability p=1-exp(-QD), where Q
(Relat|V|St|C lon TraCkS), Wh|Ch S|mUIates the I‘adlatIOn ° Many new Simulation Capablht'es were added to — Each break leads to two free end pairs:
tracks | | RITRACKS during the recent years, notably the < Repair of breaks (restitution kinetics algorithm).

* The restitution kinetics algorithm presented here [2] IS simulation of mixed field of ion types at different dose- - 8reaks can be repaired properl.

a significant improvement over the one used In the first rate or a GCR field environment - Thisgenerales lagment sequences.
V?FSIOH._ . . . : Tlme-dependent 3D VOer dose maps (dlﬁerentlal and . (—:Ilziaagsrriglsgq?et:gsrlrgfoig?)/i[\iﬂ)?orr:esr;aterial composition.
° SImUIatIOnS Of radlathn'lnduced CA were performed |ntegral) can be CaICUIated frOm energy depOS|t|On — The program assesses several types of aberrations: simple and complex exchanges, dicentrics,

rings, deletions, terminal deletions, color junctions, and inversions.

for several ion types and mixed irradiation fields.

« These simulations will be useful to help interpreting
experiments of galactic cosmic rays (GCR) simulator.

Simulation of a mixed field Simulation of volume irradiation Repair kinetics algorithm
radiation field

* Mixed field  lons or photons

o  Two types of breaks: simple (type 1) that repair [, Nomberofremainingbresks B oo Shmsedwendd
. . i Predicted
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Calculations Experimental
s Fe 300 MeV/n —— Fe 300 MeV/n
o Fe 1000 MeV/n - Fe 1000 MeV/n ]
= Si 1000 MeV/n Si 1000 MeV/n -
+ 01000 MeV/n -0 1000 MeV/n

Protons 250 MeV unshielded acute - simple exchanges Helium 250 MeV/n unshielded acute - simple exchanges
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o RITCARD calculations
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: 2 Titanium 300 MeV/n unshielded acute - simple exchanges B L
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o RITCARD calculations

imple exchanges
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