A study to ascertain the effect of alpha particles on specific ionization and counting efficiency in vacuum with
varying mesh-hole diameters of a circular mesh collimator in Geant4 simulation has been undertaken. Theoretically, it has
already been shown that circular-shaped collimators do not present the complete surface area required to uniformly enhance
the trajectory of radionuclides unto a detector. Thus, to positively enhance the main parameters being sought for like;
detection efficiency along with higher resolution. An isotropic 241 Am source was used in this study along with circular-
shaped collimator geometries, with a cell height of 5 mm and diameters of; 2.5 mm, 4 mm, 5 mm and 6 mm. At the front
surface of the collimator, counts of 107985, 104298, 102751 and 101943 were recorded with the cell diameters of 2.5 mm, 4
mm, 5 mm and 6 mm respectively. This shows the impact of decreasing specific ionization upon interaction with larger sized
circular-shaped collimators. On the other hand, increasing counts and counting efficiencies were recorded with larger sized
circular-shaped collimators. Counting efficiencies of 0.023%, 0.055%, 0.078% and 0.093% were recorded for the cell
diameters of 2.5 mm, 4 mm, 5 mm and 6 mm respectively. It has been observed with this study, as shown in fig.1 that
relatively smaller diameters of the circular mesh collimator do produce higher specific ionization values (counts) at the front
surfaces compared to the geometries with larger diameters. Whereas, as shown in fig.2, the relatively larger diameters

produced higher counting efficiencies.
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Fig. 1.Counts (at detector) as a function of Energy (MeV)  Fig. 2. Detection efficiency (%) as a function of mesh-hole
diameter (mm) for a 5 mm thick collimator
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B mpomnecce pasButus Tspkenoit aBapun Ha ADC mpoucxoauT oOpa3zoBaHHE KOpUyMa — paciijiaBa MaTepyuaioB
AKTUBHOMN 30HBI. OTHH‘IHTCHBHOﬁ OCOGCHHOCTBIO KopuyMma, 3a CUCT COJACPKAHUA B €ro0 COCTAaB€ TOIUIMBHBIX 3JIEMEHTOB,

SABJIACTCS HAJIMYUC OCTATOYHOI'O DHEPIOBLIACIICHUSA, KOTOPOC BHOCHUT 3HAYNUTEJIbHBII BKJIaJl B XapakTep B3aHMO}ICﬁCTBHH

113


mailto:bekmuldin@nnc.kz

pacmiuaBa KOpHUyMa C KOHCTPYKLIHOHHBIMH MaT€pHUalaMU pPEaKTOPHOM YCTaHOBKU. B CBs3M ¢ 3THM, OCTaTO4HOE
SHEPrOBBIJIEIICHUE JOJDKHO OBITh YYTCHO IPH MPOBEJICHUM PACUETHBIX MCCIEAOBaHUI U (QU3NUECKUX dKCIepuMeHToB. [1o
9TOM MPUYMHE K METOJIaM UMHTAIUH OCTATOUHOTO SHEPTOBBIIEICHHUS B IPOTOTHUIIE KOPUYMa INPEABABISAIOTCS ONPEACICHHBIE
TpeOoBaHuUs, KOTOPBIE KaCa0TCsl, KAK PABHOMEPHOCTH OOBEMHOTO paclpe/ieIeHus], TAK U €r0 HHTEHCHBHOCTH.

duznveckoe MOJCTUPOBAHHE SBISETCS caMbiM 3()(EKTHBHBIM CIOCOOOM H3y4YEHHS MpOIecca B3aMMOICHCTBHSA
KOpHyMa C Pa3INYHBIMH KOHCTPYKIMOHHBIMHU 31eMeHTaMu. [Ipu 3TOM HCHONB3yeMbIi B SKCIICPUMEHTAX «IIPOTOTUITHBIN)
KOPHYM XOTb U MICHTHYCH II0 COCTaBy PEabHOMY KOPHYMY, HO HE T€HEPHPYET OCTaTOYHOE TEmIo. B sKkcrepuMeHTax B
Ka4eCcTBE METOAAa MMHTAIMM OCTATOYHOTO SHEProOBBIACICHMS ObUI BHIOPAaH WHIYKIMOHHBIM Harpes. I[Ipm 3Tom,
WHIYKIMOHHBIH HarpeB SBISIETCS CIOXXKHBIM TEXHOJIOTMYECKUM TporeccoM, 3((eKTHBHOCT KOTOPOTO 3aBHCHUT OT
MHOXecTBa napametpos [1,2].

B npexacraBieHHoN paboTe NPUBENCHBI PE3yAbTaThl KaTUOPOBOYHBIX OKCIIEPUMEHTOB 10 O00OCHOBaHHIO
paboTOCIIOCOOHOCTH CUCTEMBI MHAYKIIMOHHOTO HarpeBa yCTaHOBKH «JlaBa-by, koTopas npumeHsieTcs st MOJeITMPOBAHUS
OCTaTOYHOTO PHEPTOBBIACICHUS IPH U3YUIEHUH MPOIECCOB, IPOTEKAIONINX MIPX aBapUH C PACIUIABICHUEM aKTUBHOM 30HBI
peakropa ADC. Tak, mId TONydeHHS ONTHUMANBHBIX XapaKTEePHUCTHK CHCTEMBl HarpeBa, Obula IPOBENCHA CEpUs
9KCTIEPUMEHTOB TI0 pa3orpeBy rpaUToOBOTO OJIOKA B SKCIEPHMEHTAIBHOHN CEKINH YCTaHOBKH «JlaBa-by». B sxcnepumenTtax
BapbUPOBATACH EMKOCTB, UCIIONIB3yEMbIX OaTapeil KOHIEHCATOPOB KOJIe0ATEILHOTO KOHTYPA, U 3JIEKTPHUYECKasi MOITHOCTh
Ha MHAyKTOpe. B pesynbrare aHanu3a MoJydeHHBIX NaHHBIX OBLIM ONpeJesieHbl HanboJjiee ONTHUMajbHbIC MapaMeTph
CHUCTEMBI HHIYKTOP - IMUTATOP Harpy3KH.

B menoM, BBINOJHEHHBIE SKCHEPUMEHTHI MOJATBEPIUIN PaOOTOCIIOCOOHOCTh HMHAYKIMOHHOTO HarpeBareis H
BO3MOKHOCTh €TI0 HCIOJb30BAHUS B JKCIEPHUMEHTAIBHBIX MCCIIECOBAHUSAX B3aUMOJICHCTBUSA KOpPHyMa C Pa3IUYHBIMU
KOHCTPYKLMOHHBIMU 3JIEMEHTaMH aKTUBHOU 30HBI peakTopa ADC Ha ycraHoBKe «JlaBa-by.
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W3BecTHO, 4TO B mpolecce pa3BUTHS TsDKesol aBapuu Ha ADC MpoucXoauT oOpa3oBaHHE KOpHyMa — pacIulaBa
MaTepHaJIOB aKTHBHOI! 30HHI [ 1]. BakHOI 0COOEHHOCTHIO KOpIyMa, (OPMHUPYIOIIETOcs B IEHCTBYIOIIEM PEaKTOpe, SIBISETCS
HIMYAE OCTaTOYHOTO DSHEProBBIICICHUSA. TakuMm o00pa3oM, YYHWTHIBaTh HAIWYHE OCTAaTOYHOTO HHEPTOBBIICIICHUS

HEMAJIOBAXHO IMIPHU IMPOBEACHUN PACUCTHBIX I/ICCJ'leJlOBaHI/Iﬁ u q)I/I3I/I‘-IeCKI/IX OKCIICPUMEHTOB IIOCKOJIBKY OHO BHOCHT
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