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Radiation therapy is a treatment that uses particles to destroy cancer cells, stop their
development and preserve the healthy organs around the tumour. A precise treatment requires
the implementation of several processes, in particular, the determination of the correct ballistics
and thus the effect of the particles on the deposited dose. Indeed, one of the most important
steps in this evaluation is to calculate the deposited dose in a water phantom with a resolution
of 20 x 20 x 30 cm using four therapeutic particles, namely, electromagnetic radiation “photons”,
negatively charged stable elementary particles “electrons”, neutral particles “neutrons”, and heavy
elementary particles with a positive charge “protons” with nominal energies from 2 to 20 MeV
with a constant step of 2 MeV were simulated in the first place. In the second place, we calculated
the deposited dose of the proton beams for therapeutic energies ranging from 60 to 340 MeV
with a beamOn of 100000 particles produced by a primary radioactive source using the Monte
Carlo GEANT4 simulation platform. We evaluate the effect of four therapeutic particles in the
same environment assuring the accurate computation of delivered dose on the treatment plan and
subtracting significant discrepancies in terms of deposited dose between particles.

JlyueBast Tepanusi — 3TO JleueHHe, IIPU KOTOPOM HCIIOJB3YIOTCS YacCTHULB! AJISl YHHUUYTOXKEHHUS
PaKOBBIX KJIETOK, OCTAHOBKHM HX Pa3BMTHA M COXPAHEHHs 3[0POBHIX OPraHOB BOKPYT omyxoJu. Tou-
HOe JiedeHHe TpeOyeT BbINOJHEHHsT HECKOJIbKHX MPOLECCOB, B YACTHOCTH, ONpeleseH s MPaBHIIbHOM
GaJIJIMCTHKH W, TAaKHUM 00pas3oM, OLEHKH BJMSHHUA YacTHL, Ha nosydeHHyto 103y. OZHUM H3 caMblX
BaXKHBIX 3TAlOB 3TOH OLEHKH $IBJSETCS BbIYHCJEHHE NOCTaBJEHHOH 103bl B (paHTOME BOIbI C paspe-
meHdeM 20 X 20 x 30 ¢cM ¢ MOMOLIbIO YeThipeX TepaleBTHYECKHX YacTHL,, a HMEeHHO: 3JIeKTpoMmar-
HHUTHO HM3J/1yuaeMbIX «()OTOHOB», OTPULATE/BHO 3apSKEHHBIX 3JEMEHTapHBIX YaCTHL[ «3JEKTPOHOBY,
HEHTPa/bHBIX YaCTHL «HEHTPOHOB» M TSXKEJBIX 3JeMEHTAPHBIX YACTHIL C TOJIOXKHUTENbHBIM 3apsA0M
«IIPOTOHOB» C HOMHHAJBHBIMU 3HeprusiMu oT 2 1o 20 M»sB ¢ marom 2 M»sB. BropsM no BaKHO-
CTH 9TAlOM SIBJISETCS BbIYMC/IEHHE JOCTABJAEHHOH N03bl OT NPOTOHHBIX NyYKOB MPH TeparneBTHUECKHX
sHeprusx B auanasone ot 60 mo 340 M»sB, cocrosmux u3 100000 uwacTul, reHepupyeMbIX paiuo-
aKTHBHBIM HCTOUHHMKOM C TOMOIIBI0 MofenupoBatHusi MmetogoMm Mounte-Kapno GEANT4. Beiuucasier-
csi a(phexT yeTblpex THUIOB TeparneBTHYeCKMX 4acTHL, B OLHOH W TOH ke cpele, obecrneuuBaiolHi
TOUHBIH pacueT JOCTaBJEHHOH /03bl B MJaHe JIeUeHHS M HCKJIOUeHHe 3HAUMTEJbHBIX PACXOXKAeHHH
B T€PMHHAX MOJyUeHHOH 03Bl MeXIY YacTHLAMH.
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