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The paper investigates the methods of simulating an electron beam for modulated electron radiotherapy
(MERT). MERT is a kind of intensity-modulated radiation therapy (IMRT), which uses the electron beam as a required
dose source. IMRT is an advanced mode of high-precision radiotherapy that uses particle accelerators to deliver precise
radiation doses to a malignant tumor or specific areas within the tumor [1]. Currently, IMRT is being used most
extensively to treat cancers of the prostate, head and neck, and central nervous system. IMRT has also been used in
limited situations to treat breast, thyroid, lung, as well as in gastrointestinal, gynecologic malignancies and certain types
of sarcomas. IMRT can also be beneficial for treating pediatric malignancies.

Beam simulation is the one of the main parts of the radiation treatment planning. It is divided into two parts:
simulation of dose distribution in patient’s tissues and simulation of beam shape and intensity [2].

The following methods for dose calculation and beam characteristics are described in this paper:

e Pencil Beam based on Fermi-Eyges transport theory;

e Convolution/Superposition method based on the convolution operation;

e  Algorithms based on the Monte Carlo method, which are the most common nowadays.

Thereby, Monte Carlo algorithms are considered in comparison to other methods of electron beam treatment
simulation.
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PaccMoTpuM pelieHre clieqyromei 3a1aun uaeHTuukauuu [1]:
Kop=f, 1)
rae marpuia K pasmepoM nxm mHpeacTaBisieT coOOH BBITYCK NMPOAYKIMU PAa3IMYHOTO BUJA 3a Iepuol ¢ 4 despains
no 31 nekabpp 2015 roma, Bektop f pasMepHOCTH N — MOLIHOCTB, MOTpeOiseMas MPEANPUITHEM 3a CYTKH.
TpebyeTcs HAWTH BEKTOpP ¢ Pa3MEPHOCTH N , TOKA3BIBAIOMINH, KaKas MOIIHOCTh TPeOyeTCs A MPOU3BOJCTBA OTHON

TOHHBI ITPOAYKIIUU TOBapa OMPEACICHHOIO BUAa 3a CYyTKH.
I/ICHOJ'H:SyH OIPCACIICHUE CUHTYJISIDHOI'O pPa3JIOKCHUSA HpﬂMoyFOHBHBIﬁ MaTpulbl K , BBIYHMCJIIUM €€ YHUCIIO

O6YCJ'IOBJ'I€HHOCTI/I. Marpnuy K MpeACTaBJIACTCA B BUAC:
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K =UAVT, 2

rae U — oproronansHas (NxN)-matpuna, V — opToroHansHas (Mxm )-matpuua, A — (NxM)-MaTpuiia, Ha TIaBHOM
AMAroHanH KOTOPOH PacIIONOoKeHbl CHHIyIsIpHBIe Yncaa Aj 20, j=1...m marpuusr K, a nocneaaue N—M cTpoKn

COIepIKaT TOIBKO HYJICBBIC SJIEMEHTHI, IPEIIIONAraeTes, 410 Aj = Ajq.

Yucno obycioBiaeHHOCTH Matpullsl K Haxomutcs mo dopmyie Cond(K) = 1,15-10%, ono ouens

_ max

in
6oIbIIoe, a 3HAYNT, CUCTEMA JITHEWHBIX yYpaBHEHUH (1) cauTaeTcs mioxo 00yCIIOBIEHHOMH.

Jlnst momydeHus yAOBISTBOPUTEIBHOTO PEIICHUS] BBEAEM alPHOPHYIO MHPOPMAIHIO 00 HCKOMOM PELICHUH B
dopme ®j 21300 j:m U IOCTPOMM MOJEINb YCIOBHOM ONTUMM3aluu. byneM MUHUMU3HPOBATH KBaJpaTHUYHBINA

¢dynkiuonan [3] Buaa:

y((ﬂ)=% fi —g(Ki,ﬁ”i) ’

TPH yCIOBUH 4TO @) >130Q j = 1m, rie N — KOJMYECTBO CTPOK, M — KOJMYECTBO CTONOIIOB MATPUIb! K.
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HCCJIEJOBAHME Y®®EKTUBHOCTHU BPEMSANPOJIETHBIX METOJIOB U3MEPEHUI B
UMITYJIbCHOM PE®JEKTOMETPHUM IJIA3MBbI
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NmnynbcHas pediaeKToMeTpHs IIa3Mbl SBISETCS OJHUM U3 MEPCHEKTHBHBIX METOIOB M3MEpPEHHS MapaMeTpOB
BBICOKOTEMIIEPATYPHOM IIa3Mbl HAa YCTAHOBKAX YIPaBISIEMOro TepMosiiepHoro cuutesa [1]. s peanusaruu
BPEMSITIPOJIIETHRIX M3MEPEHUH TPeOyeTCsl OCYIIECTBUTh MPUBA3KY K MepeaHeMy (pOHTY OTPaXEHHOTO MMITYJIbCa MPH
BapbUPOBAHUUN aMIUIMTYIbI U (bOpMBI IIOCJICAHETO. Tpa}]I/IHI/IOHHHM IMOAXOA0OM OCYIHICCTBJIICHUA TPUBA3KU SABJIACTCA
ucnons3oBanue Gpopmupoareneit co cremsaum roporom (@CIT) [2]. IIpu 5TOM B COBPEMEHHBIX PEXUMaX yICPKaHHs
IJIa3Mbl  TIOBBIINACTCA BEPOATHOCTH HAPYIICHUA yCJ'IOBI/II\/’I IMPUMEHUMOCTU TPAAUIHUOHHBIX METOJIOB TMPHUBA3KH.
ITorpeObHOCTP B JOCTHXKEHHHM TpeOyeMOHl TOYHOCTH BpPEMSIIPOJICTHBIX W3MEPEHHH INpH HAPYIICHWH YCIOBUH
MPUMEHUMOCTH TPaJWLMOHHBIX METOJOB TMPUBS3KU OMNpENENsIeT aKTyaJbHOCTb HCCIIEJOBAaHHUS 3aKOHOMEPHOCTEH
W3MEHCHHS aMIUTUTYABI B (POPMBI OTPAXKCHHBIX CHT'HAJIOB.

B pabote mnpencraBieHBl pPe3yibTAaThl MOJCIUPOBAHHUSA TPAJUIAOHHBIX METOAOB NPUBS3KH K (QpoHTY
OTPAXXCHHOI'0 BHYTPHU IUIa3Mbl HUMITYJIbCA: METO/ MOJHOM q)paKm/m, METOJA KOMIICHCAIIUM aMIUIUTYyAbl U BPEMEHU

HApacTaHWs, METOI MPHBA3KA KO BTOPOM MPOM3BOAHON [2]. BBIMONHEHO KOJIWYECTBEHHOE OIHCAHHE OO0JIacTH
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