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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.

Pedepat yKpaiHCBKOIO:

Bukonano mopudikanito naketis PENELOPE ta RT-Office, 0 BUKOPUCTOBYIOTBCS B pafialiiHUX TEXHOJIOTISX.
[TpoBeneni Momudikaii 4O3BOAUIN CIPOCTUTH Ta 3a0UIAAUTY 3HAYHUHN YacC [1J1s1 BUPillIeHHS 3aBAaHb,
nependadyeHyx y Uil po6oTi. BU3HaueHO ONTMMAaJIbHI TOBIIMHYU KOHBEPTEPIB 3 BaKKUX eyeMeHTiB (Ta, W) Ta
¢inbTpiB. Y mogudikoBanomy naketi PENELOPE BUKOHaHI po3paxyHKu crieKTpis I'B min pisHMMM KyTamy, M0
HEMOXJIUBO y cTaHgapTHoMy naketi PENELOPE. [Toka3aHo, 0 3i 3pOCTaHHSM KyTa BUJIbOTY 3MiHIOIOTBCS CIIEKTPHU
(OTOHIB, cepeiHs eHepris 3MeHIIYeTbCsl. BUKOHaHO PO3paxyHKU MOIJIMHEHUX 03 110 TIIMOMHI noslieTuieny Bin I'B
[1aZjal0490ro Ha MOBEPXHIO 00'eKTa Mif, pisHMMHU KyTaMU. [ToKkasaHo o Bif KyTa nagiHHs I'B 3ayeXuTs po3nofin nosu
110 IIMOKMHI OJIieTUIIeHy, o OIPOMIHIOETHCS. [I71s1 IBOCTOPOHHBOTO OIIPOMIHEHHS 32 33/1aHOi HEOQHOPITHOCTI
no3u (DUR) ToBiMHA 06'eKTa 3aJ1€XKUTH Bifl iHTepBasy KyTiB I'B. BusHaueHo BUM 3a/1€5KHOCTEN 3MiHM MarHiTHUX
I10J1iB CKaHYIOUMX [IPUCTPOIB Bif, yacy, o 3a6€3Ne4yI0Th 33/1aHi pO3IOAiaN IOTOKIB €JIEKTPOHIB Ha IOBEPXHSIX
ONpOMiHEeHUX 00'eKTiB i Ha KOHBEpPTEPax rajibMiBHOrO BUIIPOMiHIOBaHHS. [IpoaHanizoBaHO BIJIMB €HEPTeTUYHOTO Ta
KyTOBOT'O PO3KUIY Y IIyYKy €JIEKTPOHIB Ha 3MiHY IIiJIbHOCTI YaCTMHOK Ha [MOBepXHi. Briins 1jux ¢pakTopiB Moxxe
KOMIIEHCYBaTHCS 3MIHOIO MarHiTHOro nosst. Pozpo6seHo ingpopmatiiiny cucremy (IC) 1yt oTpruMaHHs, 30epiraHHs
Ta 0OPOOKM IMIMOMHHUX PO3NOIiIB 03U ITPU ONIPOMiHEHHI 00'€KTiB €JIEKTPOHHMMU MTyYKaMU Iif, pi3HUMU KyTaMU.
Jl7151 BU3HAUEHHS [TapaMETPIiB Iy4YKa €JIeKTPOHIB BUKOPUCTAHO CIeLiaJIbHUI 00YMCIoBabHUI MeTo, PFSEM.
CrinbHo 3 [HcTuTyTOM fneproi Ximii Ta TexHosorii y Bapiasi npoBoauaocs: BUMIpIOBaHHS IJTIMOUHHOTO PO3IIOLiNLY
I034 Ta TecTyBaHHS MeTony PFSEM. JlocaimpKeHO MOXKJIMBICTb BUMiPIOBaHHS PO3MOIiNY 103U JEeTEeKTOPaMU 3
CdZnTe Ta anmasHoi niiBku. [TokazaHo, Mo NorarHeHa fo3a B getekropi CdZnTe B MOPiBHSIHHI 3 IETEKTOPOM 3
anmagy 6inbuie, ane getektop 3 CdZnTe, ToBIIMHA SIKOTO MiHiMaJIbHA, CIIOTBOPIOE PO3IO/iJ ITIMOUHHOI 103U B

nosrietusieHi. JJocigyKeHo TpoCTi KOHCTPYKLii KoHBepTepiB I'B 3 pi3HUM TUIIOM OXOJIOKEHHS T BU3HAUYE

Pedepar aHIJIiHCBKOIO:

PENELOPE and RT-Office packages, usually applied in radiation technologies, has been modified. These
modifications allowed simplifying the process and saving a lot of time to solve the tasks planned in this work. The
optimal thicknesses of converters made of heavy elements (Ta, W) and filters have been determined. In the
modified PENELOPE package BS spectra at different angles were calculated, what is unfeasible in the standard
PENELOPE package. It is shown that with the increase of the angle of departure the photons spectra change, and
the average energy decreases. The doses absorbed by the depth of polyethylene from BS falling on the surface of
the object at different angles were calculated. It is shown, that the dose distribution along the depth of
polyethylene under irradiation depends on the angle of incidence of BS. For double-sided irradiation at a given
dose inhomogeneity (DUR), the thickness of the object depends on the interval of BS angles. The types of
dependences of the change of magnetic fields of scanners on time, which provide the given distributions of
electron fluxes on the surfaces of the irradiated objects and on the bremsstrahlung converters, have been
determined. The influence of energy and angular scatter in the electron beam on the change of particle density on
the surface have been analyzed. The influence of these factors can be compensated by changes in the magnetic
field. An information system (IS) has been developed for obtaining, storing and processing depth dose distributions
when irradiating the objects with electron beams at different angles A special PFSEM computational method was
applied to determine the parameters of the electron beam. Together with the Institute of Nuclear Chemistry and



Technology in Warsaw, the depth dose distribution measurements and testing of the PFSEM method were carried
out.
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