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Investigating the effect of removing the seams of the installed shields of
neutron analysis systems of research reactors on reducing the leakage of
neutron and gamma doses

Zohreh Gholamzadeh

Safety and Nuclear Research Reactor School, Nuclear Science and Technology Research Institute,
Tehran, Iran,

Abstract:
In the structure of research reactors, a large number of radial channels are designed that can

direct the neutrons produced in the core of the reactor due to the fission process to the location of
the reactor hall. These neutrons can be used to analyze materials, for example, in diffractometery
of neutrons that diffracted by diffractive crystals placed in the path of the beam. In order to install
these systems, neutron and gamma shielding must be done well at the outlet of the radial channel,
so that neutrons and gamma only exit from the path of the second collimator of the system, and
their leakage from other points around the shield is minimal. The calculations performed in this
work by the MCNPX code showed that the presence of a wall in the outlet opening of the channel
that contains the system shield could have a great effect in reducing the dose around the system
shield. If there is a distance between the guard and the wall of the pool building, the neutron and
gamma dose can change by about 30% to even 3 times the amount of the distance.

Keywords: Neutron and gamma shielding, Dose leakage reduction, MCNPX code
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