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PANIAINIMHAA 3AXHUCT, HOTY?KHICTb JO3U TA I'AJIbMIBHA 3JATHICTb CHCTEMHA
KAJIMIM - BICMYT - CBUHEID - TUHK - BOPATHE CKJIO:
BIIJIMB JIET'YBAHHS Bi2Os

CrusiHi cuctemu Bumy (70-X)B203-10Zn0O-10PbO-10CdO-xBiz03 (3 x = 0 mo 20 mons%) Oynu BUTOTOBJIEHI
CTaHIAPTHUM METOIOM 3 PO3ILIaBy Ta OoXapakTepu3oBaHi. J[OCIiIHKEHO poJib BapitOBaHHS BMICTY JIETYIHOUOi PEYOBUHU
Bi2O3 Ha pamiariiine ociaGiieHHs, MOTYKHICTh JO3W Ta TaJbMIBHY 3[JaTHICTh 3alpPOIOHOBAHUX CTEKOJ. Byio oriHeHO
pi3HI XapaKTepHCTHKH 3aXHCTy BiJ paniauii, Taki sK Koe(il[ieHTH HAKONMMYEHHS EKCIO3MIii, KOHCTaHTH raMma-
BUNIPOMIHIOBaHHS Ta TIOTY)KHOCTI [I03M, a TaKOXX 3aralbHUi TONepeyHHd mepepi3 ocinallieHHS HEeWTpPOHIB.
PenrtreniBcrka aupakroMeTpist 3pa3kiB mokasana ixHi amop¢Hi xapakrepuctuku. llinpHicTh ckina Oyna 30inbIneHa 3
5,34 510 6,95 r/cM®, a mpuHa 3a60pPOHEHOT 30HM 3MEHNIYBANAcs 31 30UILLIEHHAM BMICTy JIEryro4oi pedoBunH BizOs.
Kpim Toro, sk BemmumHH oOcnaOJeHHs, Tak i e(eKTHBHI aTOMHI 4Ymcia 3paskiB (po3paxoBaHi 3a JOITOMOTOIO
mporpamMHoro 3abe3neueHHs Phy-X) B miamaszoni enepriii ramma-npomeri Big 0,015 mo 15 MeB 306inpmryBanmch 3i
30inbiIeHHsM BMicTy BipOs. 31 30unbiieHHsiM JeryBaHHs BixOs Oyno 301IbLICHO OCNAOJICHHS TraMMa-NMpOMEHIB,
raJbMiBHA 3[IaTHICTH 1 MTOTIepeYHHA Hepepi3 ocnabiaeHHs HeUTpoHiB. OTpuMaHa HOBa CKIITHA KOMIO3HIIIS € XOPOIINM
KaHIUIATOM JIJIs 3aXUCTY BiX pamiarii.

Knrouosi cnosa: 3axucT BiJi raMMa-BHIIPOMIHIOBaHHS, OOpaTHE CKJIO, HEUTPOHHI IIepepi3u, apaMeTpH OCIadIeHHS.
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RADIATION SHIELDING, DOSE RATE AND STOPPING POWER
OF CADMIUM - BISMUTH - LEAD - ZINC - BORATE GLASS SYSTEM:
INFLUENCE OF Bi.O3 DOPING

Glass systems of the form (70-x)B203-10ZnO-10PbO-10CdO-xBi,03 (with x = 0 to 20 mol%) were prepared by the
standard melt-quenching approach and characterized. The role of varying Bi,O3 doping contents on the radiation
shielding, dose rate, and stopping power of the proposed glasses was examined. Various radiation shielding properties,
such as exposure buildup factors, gamma-ray constants and dose rates, and total neutron removal cross-section, were
estimated. The x-ray diffractometer patterns of the samples showed their amorphous characteristics. Glass density was
increased from 5.34 to 6.95 g/cm?, and the energy band gap was reduced with the increase in Bi»O3 doping contents. In
addition, both mass attenuation numbers and effective atomic numbers of the samples (calculated using Phy-X
software) in the gamma-ray energy range of 0.015 to 15 MeV were increased with the increase in Bi,O3 contents. With
the increase in Bi,O3; doping, the gamma-ray shielding, stopping power, and neutron removal cross-section of the
glasses were improved. This new glass composition was asserted to be a good candidate for radiation shielding
applications.

Keywords: gamma-radiation shielding, borate glass, neutrons cross sections, attenuation parameters.
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