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“Am-Be 433y 5.48 82 70 14 15-23
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Feature Value

a — emission 96.9%

mode of decay {Spontaneous fission 3.1%
a — decay 2.731 £ 0.007y

Half life < Spontaneous fission 85.5+ 0.5y
Effective 2.646 + 0.004y

Neutron emission rate 2.4x10"neutron-s*-g*

Neutrons emitted per fission 3.76

Average neutron energy 2.348 MeV

Average a-particle energy 6.117 MeV

Gamma emission rate 1.3x 10137-5'1-9'1

Dose equivalent average energy 2.4 MeV

Specific neutron dose equivalent rate

6.5x10°Sv-s*-gtat 1 m

Specific photon dose equivalent rate

3.1x10Sv-s*-gtat 1 m

Ambient dose equivalent, H*(10) 380pSv-Cm’
Personal dose equivalent H,(10) 400pSv-Cm*

a — decay 18.8 W-g*

Decay heat {Spontaneous fission 19.7 W-g*
Source volume <1Cm’-g*

(excluding void space for He)
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Abstract

Neutron sources are suitable for some applications such as medical, industrial,
agricultural etc. The main aim of this thesis is devoted to the design and simulation of
appropriate neutron shielding materials based on a *°Cf source, using MCNPX code
to reduce weight and volume of neutron shielding structures based on multi-layered
materials. Another purpose of this study is to compare neutron flux and dose of 2°°Cf
source with that of 2 Am-Be neutron source, using MCNPX code. The proposed design
iIs composed of three-concentric cylinder layers with source. It consists of three parts
including paraffin and paraffin with 10% graphite as moderator, beryllium as reflector
and borated polyethylene and lead Tungstate as thermal neutron and gamma absorber.
The results show that compared with the traditional shielding structures, the volume and
the weight of the proposed design is significantly decreased by about 89% and 58%,
respectively. Finally, in addition to designing shield for %*2Cf neutron source, we

consider some radiation sites that are used in applications such as NAA, PGNAA etc.

Key-words: neutron source, californium-252, Americium- beryllium-241, shielding, flux, equivalent
dose, moderator, reflector, absorber, paraffin, borated poly ethylene, beryllium, lead tungstate, paraffin

content graphite, radiation site, MCNPX code.
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