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PO3POBKA KOHCTPYKIIIi IBOIIAPOBOI CHCTEMHU ®OPMYBAHHS ITYUKA
3 BUKOPUCTAHHSIM JJOJATKOBOI HACAJIKH JUIS IIABULIEHHS SIKOCTI ITYUYKA
ENITEPMAJIBHUX HEUTPOHIB SIK J’KEPEJIA HEUTPOHIB
JIJ151 BOP-HEMTPOH-3AXOILJIIOBAJIBHOI TEPATIIL

JBoriaposa cucrema (popmysanns mydka (DLBSA) — ne cuctema, 1m0 nepeTBOPIOE MIBHIKI HEWTPOHU B €IiTep-
MaJibHI HeiTponn. EniTepManbHi HEHTpoHH, 110 3aIMIIaloTh anepTypy B cucteMi DLBSA, po3mmpioioTscs B IpoCTOpi,
TUM CaM¥M 3MCHIIYIOYH iHTEHCUBHICTh Ta OJHOPIIHICTE ITyYKiB emiTepMaTbHAX HEUTpoHIB. ToMy HE0OXiTHO BIOCKO-
HaJIATH KOHCTpYyKLifo. Po3pobka xoncTpykiii DLBSA mpoBoamiacs 3 BUKOPUCTaHHAM JOJATKOBUX Hacamok. Hacamku
PO3pO0IIEHO 3 BUKOPUCTAHHIM MaTtepialliB, BATOTOBJICHUX y TPhOX KOHQITYpalisixX, a came: HMOJIeTUIEH 3 JOAaBaHHAM
Ni+LiF, nomiermnen 3 Pb+LiF ta noniernnen 3 Bi+LiF. Pesynsratu MoaenroBaHHS OKa3yIOTh, IO JOAABAHHS HACAIKH
B DLBSA Moke kaHai3yBaTH Iy4OK OLTBII CIIPSIMOBAHO 3 BHCOKOIO IHTEHCHBHICTIO. JloJJaBaHHs HAacaloK 3 MONieTH-
neny 3 Ni+LiF cTBoproe my4ox emniTepMaibHUX HEHTPOHIB, 110 BignoBinae cranaapram MAI'ATE.

Kmiouosi cnosa: momatkoBa Hacajaka, IBOIIApOBa cuUcTeMa (DOPMYBaHHS ITydKa, CMITCPMATbHUN HEHTpOH, OOp-
HEHTPOH-3aXOILTIOBaJIbHA TEPaIlisl.
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DESIGN DEVELOPMENT OF DOUBLE-LAYER BEAM SHAPING ASSEMBLY USING EXTENSION
NOZZLE TO INCREASE THE QUALITY OF EPITHERMAL NEUTRON BEAM
AS A BORON NEUTRON CAPTURE THERAPY NEUTRON SOURCE

Double layer beam shaping assembly (DLBSA) is a system that moderates fast neutrons into epithermal neutrons.
The epithermal neutrons that leave the aperture in the DLBSA system are broadened in the space, thereby reducing the
intensity and homogeneity of the epithermal neutron beams. Therefore, it is necessary to improve the design. The
development of the DLBSA design was carried out using an extension nozzle. The nozzles are designed using materials
made in three configurations, namely Ni+LiF load polyethylene, Pb+LiF load polyethylene, and Bi+LiF load
polyethylene. The simulation results show that the addition of a nozzle at the tip of the DLBSA can channel the beam
more directionally with high intensity. The addition of nozzles with Ni+LiF load PE material produces an epithermal
neutron beam that meets the IAEA standards.

Keywords: extension nozzle, double layer beam shaping assembly, epithermal neutron, boron neutron capture
therapy.
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