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- Designing Light Elements Analysis System With Neutron
Activation Analysis(NAA) By Using MCNP Code
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Abstract

Introduction: Identification and analysis of
light elements using atomic methods due to
the low energy of their X layers are not
suitable methods and they have a weak
energy and are locally absorbed. Gamma
rays have enough energy for detection.
Nuc-lear methods have expensive equip-
ment and high risk factors. In this paper, a
system was designed that can be used for
qualitative and quantitative analyses of tis-
sues, in vivo and in vitro, to investigate the
changes of elements percent and also to
observe the drug dose in a certain tissue
(local evaluation) and etc.

Materials & Methods: Effective parameters
in the analyses including the constituent of
system components, component dimension-
ns, their shape and location and their para-
meters were studied by writing several pro-
grams using MCNP code.

Keywords: system design, neutron
activation, tissue light elements, MCNP

Accepted: 9 June. 2013)

Findings: All parameters which were eval-
uated in this study included: 1) Beryllium
oxide - Bismuth was chosen for collimator
material. 2) Change rate of flux with thick-
ness of collimator was investigated; no sig-
nificant increase in the flux for 5cm thick-
ness. 3) Collimator opening angle should be
proportional to the radiation field. If colli-
mator opening angle increases, neutron
scattering will increase. 4) Calculations
showed the optimum point collimator len-
gth is 22cm.

Discussion & Conclusion: The system has a
smaller volume, higher utilization rate, less
pollution and lower cost in comparison with
other devices that are used in light elements
analysis such as reactors. System is used for
light element analysis in local and extensive
tissues and the monitoring of drugs in tis-
sues and etc.
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