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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTumizauis popmyBaHHS i KOHTPOJIIO [TOTOKIB €JIEKTPOHIB i rajJlbMiBHOI'O BUIIPOMIHIOBAaHHS B PafliallitHUX

TEXHOJIOTISIX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Optimization of formation and control of electron beam fluxes and bremsstrahlung in radiation technologies.

Pedepar yKpaiHCBKOIO:

O6’ekToM pocmigxkeHHs cTanu ¢i3nyHi npouecyu GOPMYBaHHS I0JIiB BUITPOMiHIOBaHb (€JIEKTPOHIB i raMa-KBaHTIB)
Ta ix B3aeMogii 3 06'eKTamu, 110 ONPOMIHIOIOThCS. MeTO po6oTy OyJia ONTUMI3allis BUKOPHUCTaHHS [Ty4YKiB
€JIEKTPOHIB i rasibMiBHOTro BUIIpOMiHIOBaHHS (I'B) Ta e(peKTUBHNMI KOHTPOJIb IXHIX XapaKTE€PUCTHUK Y pafiallifHAX
npouecax. JlocsinkeHo BruB TOBIKWHY mapiB Ta i Pb Ha 36inbuieHHs TPOHUKHOI 35aTHOCTI I'B, cCTBOpIOBaHOTO
eJIeKTpOHaMu 3 eHeprieto 7.5 MeB B KouBepTepi 3 4oTupbox mwapis Ta+H20(2mm)+Fe(2mm)+Pb. [TokazaHo, 1m0 yepes
IIOTJIMHAHHS HU3bKOEHEePreTHYHMX QOTOHIB y BXXKUX €JIeMEeHTax y pasi 3poctanHs ToBmuHY Ta i Pb cepenns
eHepris I'B 36inbiyeTscst. PO3po61eHO KOMOiHOBaHY METOAMKY PO3PaxyHKiB OIPOMiHeHHS ['B 06'eKTiB BEJIMKUX
po3mipiB. Metogom MonTe-Kapso (naker PENELOPE) po3paxoBaHO MOTJIMHEH] 403U B 00'€KTi Bif, OMHOYHOTO
eJieMeHTa KOHBepTepa HeBeJIMKUX PO3MipiB i3 3aJaHMMU TOBUIMHAMU IapiB MilleHi. [lorauHeHi 1031 B 06'€KTi
BM3HAYEHO MiICYMOBYBAHHSM [103, CTBOPIOBaHUX N OIMHOYHUMH €JIEMEHTAMU KOHBEPTEPA, PO3MIillleHUX Y3/0BXK
IIPOTSDKHOTO KOHBepTepa. Lle nae MOXXINBICTh ONTUMI3yBaTU IYCTUHU €JIEKTPOHHOTO Iy4Ka le(xX), IKuii rajae Ha
IIPOTSDKHUM KOHBEPTep 1151 MiHimizalii HeopHOopinHOCTI nornuHeHoi no3u (HI1I) 3a 06’emom 06'ekTa, 10
OIIPOMIHIOETHCS, 6€3 Po3paxyHKiB MeTogom MoHTe-Kapso I'B Bif, ycboro koHBepTepa. BuUsHaueHO ONTUMasIbHi
T'yCTUHM €JIEKTPOHHUX IYy4KiB y3[0BXK KOHBEPTEPA IPU [BO- Ta YOTUPUCTOPOHHBOMY OITPOMiHEHHI 00'€KTIiB
3a1aHux po3mipis npu Minimymi HITJI. TTokazaHo, 0 4151 4OTUPUCTOPOHHBOIO ONPOMIHEHHS, [JIsI ONITUMAJIbHUX
3HQ4YEHb ['YCTUHY €JIEKTPOHHOIO IIy4YKa i XapaKTEePUCTHK OAMHOYHOIO KOHBEPTEPA, TOBLMHA I10JlieTUIIEHY B 1.6
6inbuie (monepeyHi po3amipu 80x80 cM2) HiX TP IBOCTOPOHHbOMY ornpomiHeHHi (50x50 cm2) mpu HITJI< 1.5.
Y4yacHMKaMU NIPOEKTY 3aXUIEHO OOHY JOKTOPCBHKY AUCepTallilo, Ony6 iKoBaHO 36 cTaTell y )KypHasax 3 iMIaKT
dakropom

Pedepar aHr1ilicbKOIO:

The physical processes of the formation of radiation fields msrcys un electrons and gamma quanta and their
interaction with radiating objects were the object of the project. The optimization of the application of electron
beams and bremsstrahlung (BS) and effective control of their characteristics in radiation processes formed the
method of the research. The effect of the thickness of the Ta and Pb layers on the increase in the permeability of
the BS induced by electrons with an energy of 7.5 MeV in a converter made of four layers of
Ta+H20(2mm)+Fe(2mm)+Pb is studied. It is shown that due to the absorption of low-energy photons in heavy
elements, in the case of an increase in the thickness of Ta and Pb, the average energy of BS increases. A combined
methodology for calculating the radiation exposure of large objects has been developed. The Monte Carlo method
(PENELOPE package) is used to calculate the absorbed doses in the object from a single element of a small
converter with specified thicknesses of the target layers. Absorbed doses in the object are determined by summing
up the doses created by N single elements of the converter placed along the extended converter. This makes it
possible to optimize the densities of the electron beam, which falls on the long-range converter, to minimize the
inhomogeneity of the absorbed dose (DUR) over the volume of the irradiated object, without Monte Carlo
calculations of the BS from the entire converter. The optimal densities of electron beams along the converter are
determined during two- and four-way irradiation of objects of given sizes with a minimum of DUR. It is shown that
for four-way irradiation, for optimal values of the electron beam density and the characteristics of a single
converter, the thickness of polyethylene is 1.6 times greater (transverse dimensions 80x80 cm2) than for two-way



irradiation (50x50 cm?2) at DUR < 1.5. Project participants published 36 papers in journals with an impact factor, and
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTOAMKA BUPIBHIOBAHHSI JO30BHX PO3IOALIIB [0 IJIMOMHI 06'€KTIB 32 PaXyHOK
onTUMi3allii KyTiB NaJiHHs €JIEKTPOHIB Ha 00'€KT, BUPiBHIOBAHHS iHTEHCUBHOCTI raJIbMiBHOTO BUIIPOMiHIOBaHHS
B3[I0BXX KOHBEPTEPA, BU3HAYEHHS NOIyCTUMUX BiIXMJIEHb XapaKTEPUCTUK €HEPTil €JIEKTPOHHOTIO BUITPOMIHIOBAHHS

3 METOI0 KOHTPOJIIO IIPOLIECIB

Hazpa HTII aHrsi#chKoI0: method of leveling dose distributions along the depth of objects by optimizing the
angles of electron incidence on the object, leveling the intensity of bremsstrahlung radiation along the converter,
determining permissible deviations of electron radiation energy characteristics in order to control processes

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:

OTrpumaHi pe3yabTaTH: Meroau, Teopii, [Iporpamui npogykru

I'a.TIysb 3aCTOCYBaHHSI: TexHiuHUX HayK. Panio6iooriga.TexHoorii pajiauiiHoi crepumisanii
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: nocnigkeno BruiB toBmumny mapis Ta i Pb Ha 36i1blIeHHS TPOHUKHOI 3IaTHOCTI TaJIbMiBHOTO
BUIIpOMiHIOBaHH4 (I'B), CTBOpIOBaHOrO €/1IeKTPOHAaMU 3 eHeprieto 7.5 MeB B KOHBepTEPi 3 YOTMPHOX L1apiB
Ta+H20(2mm)+Fe(2mm)+Pb. [TokasaHo, 110 Yepe3 NOTJIMHAHHS HU3bKOEHEPTEeTUYHUX (POTOHIB Y BAKKUX €JIEMEHTAX
y pasi 3poctanHs ToBwnHY Ta i Pb cepenns enepris I'B 36inbimyeTses. Po3po6ieHo KOMOIHOBaHY METOIMKY
po3paxyHKiB onnpomiHeHHs ['B 06'exTiB Besnkux po3mipis. Metonom MonTte-Kapso (naker PENELOPE)
PO3PpaxoBaHO NOIJIMHEHI 103U B 00'€KTi Bifl OAMHOYHOTO €JIEMEHTA KOHBEPTEPA HEBEJIMKUX PO3MIpiB i3 3aaHUMU
TOBIIMHAaMHU 1apiB Mimedi. [TornrHeHi 1031 B 06'€KTi BUBHAYEHO IiICYMOBYBaHHSIM 103, CTBOPIOBAaHUX N
OJMHOYHVMH €JIEMEHTaMU KOHBEPTEPA, PO3MIlIEHUX y3[0BXK IIPOTSKHOIO KOHBEPTEPA. Lle lae MOXKJINBICTh
ONTMMI3yBaTU I'YCTUHY €JIEKTPOHHOTIO Iy4Ka, SIKUH M1aja€e Ha IIPOTSKHUANM KOHBEPTEP I MiHiMizanii
HEOJHOPIHOCTI NMOTJIMHEHO 1031 32 06'eMOM 006'€KTA, 10 ONIPOMIHIOETHCS, 6€3 pO3paxyHKiB MeTOgoM MoHTe-

Kapso I'B Bin ycboro koHBeprepa.
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