XI'AN JIAOTONG UNIVERSIT ISINN-28, Xi'an
A Preliminary Design of Neutron Beam Shaping Assembly for AB-BNCT

Zhaopeng Qiao, Xiaobo Li, Sheng Wang
School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an, 710049, China
E-mail: giaozhaopeng@stu.xjtu.edu.cn

Accelerator-Based Boron Neutron Capture Therapy (AB-BNCT) 1s more and more popular for its convenience and good compatibility with hospitals. In this
work, we assume an accelerator neutron source that generates neutrons by the ‘Li(p,n)’Be reaction and the incident proton energy is 2.8 MeV. The neutron yield
and spectrum was simulated by PHITS code and the ENDF/B-VII nuclear data library was used. To moderate the neutrons to the range from 0.5 ¢V to 10 keV, a
neutron beam shaping assembly (BSA) was designed. The different materials, dimensions and shapes of BSA was compared. The parameters were evaluated
according to the recommended ones of the IAEA-TECDOC-1223 report.

Tab.l1 TAEA recommended BNCT neutron beam parameters The neutron yield of the
at the BSA beam port. 'Li(p,n)’Be reaction with
2.8 MeV proton hitting 140
BNCT beam port parameters Recommended value um lithium target. The
- - . calculated yield 1s 1.02E+12
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Thermal energy group (@ .. E<1leV Fig.1 The neutron yield of the 7Li(p,n)’Be the calculation below.

reaction.

Tab.2 Neutron flux at the beam port with different moderator Tab.3 Neutron flux at the beam port with different moderator

diameters. lengths.
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By a cylinder shape of the moderator with magnesium fluoride, which lithium-7 oxide by a cylinder shape with same dimensions. It was found that
shows 1n Fig. 2(a), the neutron flux at the beam port of different moderator L120 could get 20% more epithermal neutrons at the beam port. It

diameters and lengths was calculated and the results show 1n the Tab.2 and interesting, but 1t deliquesces easily and need to be further considered.

Tab.3. It could be found that the diameter of 30 cm and the length of 40 cm Fig. 2 shows the beam shaping assembly with different shapes of thi¢

have the best performance. Based on these results, different shapes of the moderator. The reflector 1s lead. The filter 1s a cadmium layer and a b

moderator were compared. layer. The bipyramid shape gave a best performance of epithermal neu /o S,
As for the moderator materials, we compared with magnesium fluoride and which 1s 20-30% higher than others. /
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Fig.2  The beam shaping assembly with different shapes of the moderator. (a) 1s a cylinder shape, (b) 1s a spaced arrangement with different
moderation materials, (¢) 1s a spaced shape with vacuum gaps and (d) 1s a bipyramid shape.
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