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Arrays of minibeams of protons and 2C in tissue-like media were modeled with
the Geant4 toolkit. A set of beam energies was used in simulations to provide
a spead-out Bragg peak extended by 6 cm in depth for protons as well as for 2C.
In both cases, minibeams of 0.3 or 0.5 mm FWHM were arranged at the entrance
to a water phantom either on a rectangular or an hexagonal grid to compare two
kinds of projectiles and different minibeam patterns. Differential and cumulative
dose-volume histograms (DVHs) were calculated and compared for protons and '2C
as dose uniformity metrics. A uniform dose distribution was easily achieved with
Protons due to an enhanced lateral scattering of these projectiles in comparison to
2C. The cumulative DVHs calculated for minibeams of 0.3 or 0.5 mm FWHM
almost coincide in the target volume, but diverge for different grid patterns. In
contrast, cumulative entry DVHs were found similar for both grid patterns, but
different for minibeams of 0.3 and 0.5 mm FWHM.

KoHdurypamuy MUHH-TYYKOB IPOTOHOB M '>C B TKAaHEMOZOGHEIX cpefax MOJeJH-
poBasiuch ¢ nomotulbto 6ubaroreku Geant4. B mMomesnupoBaHUM HCIOIb30BaJCS HAGOP
HEPrui MYy4ykKoB, obecreuyuBalOIMUd MOAU(PUUHPOBAHHBIH MUK DBparra ¢ mpotsikeH-
HOCTBIO 6 CM B TYOMHY Kak /s NPOTOHOB, Tak W ans '2C. B oboux ciyuasx
MUHH-TTyUKH ¢ wrpuHo# 0,3 uau 0,5 MM Ha mogyseicore (FWHM) pacnosaranuch
Ha BXOJe B BOAHbIH (DAaHTOM B COOTBETCTBHH C MNPSIMOYTOJIbHOH HJIM TeKCaroHasb-
HOH CeTKaMH JJIsi CPaBHEHMs IBYX THUIOB YacCTHL MyuYKa M Pas3/HUHBIX PACHOJIOXe-
HUH MUHU-TTyukoB. [luddepeHunanbHble U KyMyAsTHUBHbIE THCTOIPAMMBbl 103a—00beM
(DVH) 6bl/H BbIYHC/IEHbI 47151 IPOTOHOB M '2C B KauecTBe MoKasaTesnell OHOPOIHOCTH
n03bl. PaBHOMepHOe pacrpesiesieHHe 03bl JIETKO NOCTHUrasoch Ha NMpOTOHaX GJaronaps
X 3HAYMTEbHOMY GOKOBOMY paccesiHHIo 1o cpaBHenuio ¢ ‘2C. Kymyastususie DVH,
paccuuTaHHble JJIsi MUHH-TTyuKoB Kak ¢ 0,3 MM, Tak u ¢ 0,5 mm FWHM, npaktuuecku
COBNAZAIOT B 30HE OMYXOJIM, HA KOTOPYIO HaleseHa Tepanus, HO 0Ka3aluCh Pa3HBIMH
I/ PasHbIX T'EOMETPUH pacCHoJOKEHHH MMHU-Ty4yKoB. HampoTuB, KyMyJsTHBHbIE
DVH Ha Bxone B paHTOM OKasaJHCh OAMHAKOBBIMHU /151 00eHX reoMeTpUi, HO Pa3Hbl-
MU aJst MuHH-niydkoB ¢ 0,3 u 0,6 mm FWHM.
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