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Feasibility of optimization of Topaz radiation in order to reduce the activity
of Topaz stones in Tehran research Reactor

S. S. Mousavi'", Hamid Jafari', M. R. Kardan?, Zohreh Gholamzadeh?

1. Application of rays, Faculty of Nuclear Engineering, Shahid Beheshti University,
P.0.BOX:1983969411 , Tehran, Iran.
2.Reactor and Nuclear Safety Research Institute, Atomic Energy Organization, P.0.BOX:141551339,
Tehran, Iran.

Abstract:
Irradiation of topaz is one of the commercial applications of the research reactor. One of the

ways to optimize topaz stone is the use of a neutron beam. Fast neutrons are needed for
improving and changing the color of topaz stone, and thermal neutrons are the factors that
activate impurities in topaz stone and also make them radioactive. In order to reduce topaz
radioactivity, the amount of thermal neutron flux should be reduced with filters absorbing this
type of neutron. In this research, the wall of the radiation container containing topaz is made of
aluminum and in another case made of aluminum and lead with thicknesses of 1, 2 and 3 mm,
and the amount of neutron flux and residual heat caused by neutron and gamma in the container
containing topaz, it has been calculated by the MCNPX code in two radiation channels in the
center of the core and the periphery of the core. For example, when using lead along with
aluminum in the container wall, the amount of thermal neutron flux and residual heat caused by
gamma decreases and in some cases, it has changed by 10% to 20%.

Keywords :Topaz, Improvement, Irradiation, Reduction of radiation, MCNPX code
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